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Recovery from hypochromic anemia, in cases treated with Hematinic Plastules, 
is usually rapid and unrestrained as evidenced by the early increase in the 
hemoglobin of the red blood cells. The suggested daily dose of only three 
Hematinic Plastules Plain replaces massive iron feedings and diminishes the 
likelihood of gastric disturbances, constipation and 
diarrhea .... Hematinic Plastules provide ferrous 
iron and vitamins B and G in soluble gelatin capsules, 
available in two tj’pes. Plain and with Liver Extract. 

Inquiries from physicians are given prompt attention. 



THE BOVININE COMPANY. CHICAGO. ILLINOIS 
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A doctor writes, “Would you kindly- tell me from what sources the 
materials used in making Knox Gelatine are obtained? I am espe- 
cially interested in whether or not it is all beef, all pork, all sheep, 
or a mixture of proteins from different animals; also is the manu- 
facture constant as to the ingredients used? This is very important 
to me as I want to use it for special diets in allergic eases, and for this 
purpose the exact sources of a food must he known and unvaried.” 


Ilnox Gelatine Laboratory REPLY 

Knox Gelatine is scientifically prepared from 
carefully selected long, hard, shank beef bones 
only. Twenty-one control and lahorator)' tests 
arc made throughout the process of its manu- 
facture. As far as we know, no ease of allergy has 
ever hcen traced to the use of Knox Gelatine. 
Contrariwise, there is reason to believe that 
when Knox Gelatine is added to milk, patients 
sensitive to milk will show no allergic response. 


A good example of a CONCENTRATED Knox 
Gelatine Recipe: 

THE KNOX MILK STIR 

Place the contents of 4 envelopes of Knox Gelatine 
In an ordinary drinking glass. Add 4 ounces of cold 
milk and allow to soak for five minutes. Add 2 more 
ounces of milk and stir until thoroughly soaked. 
Then place glass in small cooking kettle of hot water 
until gelatine milk mixture is tlioroughly dissolved. 
Add 2 more ounces of cold milk, which will bring 
the temperature to a satisfactory warm drink of 
about body heat. A tahlespoonful of prune juice or 
a few drops of any l)1and flavor like vanilla may 
he added. 

Total: 8 oz, liquid --about 250 calorics 


Sample and useful Diotary Booklets 
on Request Write Dept. 475 




m 


Why you should insist on Knox Sparkling Gelatine 

Because Knox Gelatine is 85% protein in an easily digestible 
forni—hceausc it coniniiis absolutely no sugar or othci- suh- 
elanccs to cause pas or fenncnlatioii, Knox Gelatine should not 
be confused willi faclory-flavorcil, sugar-laden dessert powders. 
Knox is 100% pure U.S.P. gelnliiie. Knox Gelatine has been 
successfully used in the dietary of convalescents, anorexic, tuber- 
cular, dichetic, coUtic, and aged patients. 


f^pS^ARKLING GELATINE 

IS PURE GELATINE - NO SUGAR 




l-J*T A T O R I J_ 
YORK 
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I T has been definitely established that a 
deficient intake of vitamin Bj is not un- 
common. Hence, Betaxin (crystalline vitamin Bi hydro- 
chloride) in small doses is a valuable supplement to 
the diet of infants and growing children, especially in 
the presence of malnutrition. Therapeutically it is par- 
ticularly indicated in patients suffering from loss of 
appetite, reduced activity of the gastro-intestinal tract 
(secretory and motor), muscular weakness, polyneuritis 
due to alcoholism, and pernicious vomiting of pregnancy. Betaxin has 
also rendered excellent service in the treatment of neuritis, neuralgias 
and nervous disorders. Since the body does not retain an excess of 
vitamin Bi, toxic effects are not to be expected even from uncommonly 
large doses over a prolonged period. 

HOW SUPPLIED: Tablets of 0.1 mg., 0.5 mg., and 1 mg., bottles of 50; tablets of 5 mg., bottles of 25. 
Ampules of 1 mg. (1 cc.), boxes of 10 and 100; ampules of 10 mg. (1 cc.). boxes of 5. 



Booklet giving detailed information gladly sent on request. 


«■ BETAXIN 

noq. U. S. Pat. Oil. & Canado 

Brand of THIAMIN CHLORIDE 
Synthetic Crystalline Vitamin B, Hydrochloride 



WINTHROP CHEMICAL COMPANY, INC. 

Pharmaceutico/s of merit for the physician 

NEW YORK, N. Y. WINDSOR, ONT. 


Factories: Rensselaer, N. Y. — Windsor, Ont. 
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Usual direction of 
osmotic force in 
intestine. 


Reversal of os- 
motic force by Sal 
Hepnticn in solu- 
tion. Fluid Is re- 
tained In intestine 
for production of 
Liquid Bulk. / 


Osmotic Influence 


iives LIQUID BULK /or COLONIC IRRIGATION 







The osmotic influence of Sal 
Hepatica partially retards absorp- 
tion of ingested liquids from the 
intestines. The resultant 
bulk stimulates peristalsis; it 
lubricates and flushes the intes- 
tinal tract to help dispose of 
undesirable waste. The safety of 
Sal Hepatica lies in the fact that 
the added bulk is practically all 
tvater. 


The mineral alkalines of Sal 
Hepatica aid in neutralizing 
excessive stomach acidity. They 
are also ciricicntly cholagoguic, 
promoting digestion by increasing 
the flow of bile. 

Sal Hepatica simulates the 
action of famous mineral spring 
waters. It makes a zestful, effer- 
vescent drink. Samples and 
literature available upon request. 


SAL HEPATICA 

Flushes the Intestinal Tract and Aids Nature to Combat Gastric Acidity 

19 NN West 50th St. BRISTOL-MYERS COMPANY New York, New York 
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IN THE TREATMENT OF 

Constipation . , , 

ID) Stool Dehydration 

MUCnOSE 


ater deficiency — dehydration — is char- 
acteristic of the stool in constipation. 


ABOVE— Ccntstjp'tlod ctool 
(dohydiatjcn^ 

BELOW— Muctloro stool 


Mucilose has proved clinically successful in 
constipation therapy because it helps to hold 
water in the feces, tends to preserve the nor- 
mal fecal colloid and produce a large, soft, 
pliable stool which is easily expelled. 


Mucilose offers a hemicellulose (vegetable 
gum) prepared by a special process from the 
Plantago loeflingii. It is pleasant and easy to 
fake with the result that your patients are 
ready and willing to follow your prescribed 
regimen consistently. 

Mucilose is available for your prescription in 
two forms, MUCILOSE GRANULES and 
MUCILOSE FLAKES. 



FREDERICK STEARNS A COMPANY 

DETROIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR, CANADA SYDNEY, AUSTRALIA 

I FrodoHck StcAros & Company Dopl# D. D. 7 

1 Dclrolt, Michigan. 

I Pleas© send m© a supply ol Mucilose lor clinical test. 

I Name ... - M.D. 

I Address - 

I Clty~ Stale - — 
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That is true beyond the pos- it especially adaptable to die- 
sibility of question — for there tary treatment of digestive 
is no milk more wholesome, diseases. No wealth can buy 
more surely safe, and more milk with a more suitable 
easil3’^ digested than Irradiated combination of qualities — and 
Pet Milk. yet. Pet Milk, because it costs 

The processes of concentra- less generally than oi'dlnary 
tlon, irradiation, homogenlza- milk, is available at a price 
tion and sterilization give to your poorest patient can af- 


Pet Milk qualities which make ford to pay. 

Samples and literature will be mailed on request, 

PET MILK COMPANY, I446h Arcade Building, St. Louis, Mo. 

Please send me, Jrce aj charge, 

□ Samples of Irradiated Pet Milk 
□ “The Story of Irradiated Pet Milk” □ Recipe Book — “Recipes Rich in Milk” 




City 
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in HEmORRHOIDOL THERQPY 


Therapeutic effectiveness, safely, absence of accessory or systemic effect, con- 
venience— these are the four points that distinguish anusol suppositories. 

Relief of pain and discomfort is attained by decongestion, not by narcotic, 
analgesic or anesthetic drugs. Anusol Suppositories are protective and sooth- 
ing, because the ingredients are incorporated in an emollient base. No bella- 
donna, no epinephrin, no ephedrin— nothing that may cause systemic reaction, 
is contained in Anusol Suppositories. And they are so shaped that introduction 
could not possibly cause trauma. Every consideration, indeed, suggests the use 
of Anusol Suppositories for the medical treatment of hemorrhoids. It is therapy 
that has conclusively proved its value. 

SCHERING & GLATZ, Inc. 

113 West 181h Slreel • New York Cily 

• Anusol Suppositories are supplied in boxes 
of 6 and 12. A trial supply gladly sent on 
request. Please write on your letterhead. 
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REGULATION 


Regulation of the daily program, especially 
diet and exercise, is beneficial to normal 
bowel movement and in some cases of con- 
stipation serves as sufficient treatment. 
Others require additional aid to facilitate 
regular evacuation. 

When an adjimct to diet and exercise is 
required, as it often is, Petrolagar provides 
a mild but effective treatment. Its miscible 


properties make it easier to take and more 
effective than plain mineral oil. Further, 
by softening the feces, Petrolagar induces 
large, well formed stools which are easy to 
evacuate. 

The five types of Petrolagar afford a choice 
of medication adaptable to the individual 
patient . . . Petrolagar Laboratories, Inc., 
8134 McCormick Blvd., Chicago, Illinois. 


Petrolagar — Liquid petrolatum 65 cc, emulsified 
xvith 0.4 (jui. agar in a menstruum to make 106 cc. 


plain 
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(“UNSTABLE COLON") 
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E xtensive clinical work has proved the value 
of Soricin, alone or in conjunction with B.Coli 
Vaccine-Detoxified with Soricin. in treating obsti- 
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Intestinal Toxemia 

Chronic Functional Diarriica 

Chronic Headaches from Chronic 

Constipation or Colon Distress 
Chronic "toxic vertigo” 
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most successfully by many physicians. It is com- 
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Use of Soricin with Colon Bacillus Vaccine Ther- 
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A special brand of tbe detoxifying agent, sodium 
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factive bacteria in the bowel contents. 
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5000 to 1000 million organisms per cc. 


yjui/Uu. s. y M.ct’ccl I C^cniyaiiij 


established 1636 


CINCINNATI, U, S. A. 





The Official Publication of 

THE AMERICAN GASTRO-ENTEROLOGICAL ASSOCIATION 


CONTRIBUTIONS 

Page 


Studiks on Humans with a New SECnETonocuE .Meal — Roy Uphnm, M.D., F.A.C.S. end Frinih Spiudlrr, A.Il., M.I). 721 

Prmc Ulcer OF THE Esophagus — Domild T. Chomhcrlw, M.J}. - 725 

Food Allergy and its RatioNjVLIzation— C. Rindlcy ami S. Bcifer 750 

Pain in Carcinoma of the Stomach: Preliminary Report — Andrew D. Rivers, .M.D. and Thomas J. Dry, .M.ll. - - 752 

The Effect or Acetyl-B-Methlyl Choline (Mecholyl) on the Gastric Secretion in Animals and in JIan — ,liimrs 

Flexner, M.D, and Irving S. Wright, M.D. - - 750 

History and Dfatlopment of Gastric Analysis Procedure — Franhiin Hollander, Ph.D. am! .Mnaham Pevner, M.D. - 750<* 

Peptic Ulcer — The Effect of High Protein Diet on the Behavior of the Disease — Charles Wivdwrr, M.D. and 

Milton J. Mat:ner, M.D. - 7^5 

The Value of Gastroscopy in the Diagnosis or Phytobezoar: Case Report — .hdian M. Rii(hn, .M.D. and Robert J. 

Reeves, M.D. - 7.15 

Ulcerative Colitis of 28 Years’ Duration with Recovery — William Z. Fradh-in, .M.D. 7-10 

Treatment of Operable Rectal Cancer in Poor Surgical Risks — George E. Rini.lry, M.R. (Tor.) . ... . 7.j'( 

A Practical Method of Analyzing the Precipitating Factors Producing Peptic Ulcfr — Edward J. Callahan, .M.D. 

ami Donald IF. Ingham, M.D. 751 

Editorials: — 


Testing of the Secretory Activity of the Gastric Glands in Man by Means of Histamine and Insulin — 

D . P . Rahl.-in ......................... 7,5;; 

Letter TO THE Editor — Edward S. Emery - -- -- -- -- - 751 

Book Reviews: — 

The Wheel of He\lth: A Study of a Very Healthy People — G . T . H'ldir/!, . M . D . ( Load .) 7,55 

Le Diagnostic Radiologique du Cancfj. de l’Estomac au debut — Rmi- A . Gntmava ........ 7-,;; 

German for Students of Medicine and Science — IF. F . Mainland 7.71; 

A B C OF THE Vitamins. .A Survey i.n Charts — Jennie Gregory ............. 757 

General .Abstracts --- 757 


Volume v 




JANUARY, 1939 


No. 11 






I T is now rccognizc<l that the banana is a serviceable food under 
a wide range of conditions. As an cnergj’ food, which assists 
by virtue of its mineral and vitamin content in regulating IhmIv 
functions, it is useful in normal diets at all ages. In disease it is 
suited for some of those conditions in which the maintenance of 
proper nutrition is c.spccially diOicult. It is sometimes lielpful 
under diametrically opposite circumstances— in Imth ovenveight 
and undenveight, or in diarrhea and constipation. 

The key to the varied u.scfulncss of the banana is to be found 
in its composition. Si)ccial xmints stand out ns qualifying it for 
inclusion in special types of diets. These are siiminarizeil in out- 
line form below: 


PROPERTItS OF RIPE BANANA PULP 

Ilraiiily a«AimiLTletl *ui,'ar* (alonfj with vitamins, 

uiinrraU am] (Ibrr).... 
Caloric value (nlont; with vIlaminA ami luinrraN). .. 
Satiety \alue and low fat (alonj; with vitamtni 

and mineralj). . . . 

Alkaline residue 

Mtamin content .... 

Soft texture and hlaotlne^? (with carbohyflrate«, 

vitamins, minerals, pectin and fiber) . . . 


MAKC IT OF VALUE IN 

, .Infant Feetling 
Malnutrition 

, .llrtluclnj? Diets 
.(Vinilwitinff .\cido«i< 

, J’rcvenlintf Deficiency Diseases 

J lntestin.nl Disturbances 
Normalizinu Colonic Tunction 
CoDvalc'Cent Diets 


PKOXIMAU COMPOSITION 
RIPE BANANA PULP 


...MOISTURE 


/ .DEXTROSE A.Sr. ) 

I •' 1 total 

t/ .LEVULOSE 3.5S (sugars ® ' 

t' .''.SUCROSE 11.9* ) 


■, / STARCH 

rv /crude fiber 

PROTEIN (N X 6.25) 

t / .■V'.'.FAT 

■•^^'.ASH* 




♦Contains Important minerals Including calcium, 
copper. Iron and phosphorus 

VITAMINS IN BANANAS {Until per Ounce) 

lnltrnoiie"at Sh#n"8« 

A-7lto95 B-4te5 C-ST 0-10 
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The Diagnostic Value of Duodenal Drainage and 

Cholecystography in Gall Bladder Disease 

Based on a Study of 137 Operatively Proved Cases 

Bv 

LAWREN'CE J. RIGNEY, M.D. 

WILMINGTON. DELAWAllE 

W. L. MORTENSEN, M.D. 

SANTA MONICA. CAl.IKOItNIA 
and 

T. GRIER MILLER, M.D. 
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T he importance of the recognition or elimination 
of gall bladder dise.a.se in every patient with diges- 
tive .symptoms is indicated by the fact that in this 
clinic 30 per cent of such patients eventually are diag- 
nosed ns having cholec.vstitis with or without stone. 
The development of duodenal drainage and of cholecys- 
tography seemed at first to supply a final solution to 
the diagnostic problem, but, in spite of many en- 
couraging reports on those procedures, clinicians 
gener.ally still question their value. This, as we .shall 
show, is justified in a strict sense for either test .alone, 
but .at the same time our observations on a small group 
of operatively proved cases indicate that the two pro- 
cedures, taken together, rarely fail to be of diagnostic 
aid when the gall bladder is diseased; we are not at 
this time considering their diagnostic v.aluc in cases 
that have no gall bladder pathology. 

In each of 137 c.ases one or more satisfactory duo- 
den.al drainages and one or more toften three or four) 
reliable cholecystographic investigations were secured 
before operation. When any question as to function 
by either test aro.se wo were inclined to record it 
as good rather than as poor or impaired. Wien the 
gall bladders were removed, as 120 of them were, 
they were subjected to careful microscopic as well ns 


Table 1 

T/ic aflc awl sex incidence of 1ST operatively proved 
pall bladder cases 
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gross e.xamination. The cases were unselected except 
that those having unsatisfactory preliminary .study 
were eliminated. Thc.v fell into two main groups; 


those with .stone flOO cn.-osl and those without stoiv' 
but with evidence of .some gall bladder patholog.v (37 
c,ases). We shall discu.ss these groups separately, and. 
in addition, we shall refer incidentally to a third 
group, made up of cases from the first two, tho.se 
having gall bladders of the “strawberry” typo (12 
cases ) . 

AGE AKD SEX IN'CIDEKCE 
The age and sex incidence re.sembles that of otlur 
authors and is shown in Table I. 

HISTORY 

The history was regarded a.s suggestive of gall 
bladder disease when the patient had had. repealed but 
irregular attacks of right upper abdominal pain, with 
or without jaundice, or a long story of indigestion 
that w.as not obviously indicative of other abdominal 
pathology. It was po'itive in 87 per cent of the stone 
cases, 7C per cent of the no-stone ca^es and 7.1 per 
cent of the "str.awberry” case-. In the remaining eases 
the diagnosis was made and operation advised .'•ohdy 
on the basis of objective observations. 

PHYSICAL EXAMIXATIOX 
The physical examination was looked upon as posi- 
tive when it reve.aled tenderness, with or without a 
mass, under the right costal margin. It was positixe 
in Cl per cent of the .stone cases, 51 per cent of the 
no-.stone ca.ses and GG per cent of the "str.av berry” 
ca.ses. The highe.st percentage in the ".strawberry” 
cases i.s worth.v of note. 

CHOLECYSTOGRAPHY AXD DRAINAGE 
All of the cholec.vstographic e.xaminations Mere 
made after the oral administration of tetrachlorph- 
thalein, some of the patients being given the dye after 
dinner on the preceding evening only, others aftiT 
both luncheon and dinner of the jirevious day. Films 
were made on an empty .stomach early in the morning; 
two hours later, just before giving a fatty meal, and a 
half hour after the fatty meal. The independent 
opinion of our roentgenologist. E. P. Pendergrass, sv.-i- 
accepted as to the concentr.ating ability of the gall 
bladder and as to the pres.mce or ab=once of .shadows 
indic.Ttive of stone. 

Biliary drainage wa,s perfornuti in the early morn- 
ing by the usual technique, except that both mag- 
nesium sulphate and olive oil were employed for stimu- 
I.ition of the gall bl.sddei-. We often found that when 
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the magnesium prejuiration was not effective a subse- 
quent instillation of olive oil led to the evacuation of 
dark colored, concentrated bile. 

In analyzing the data obtained by these two pro- 
cedures it is necessary to distinguish clearly between 
the observations that have to do with gall bladder 
function and those that bear on the presence or absence 
of gall stones. In the roentgenological study, function 
was judged on the basis of the intensity of the gall 
bladder shadow; stone.s. on the pre.senee or iibsence of 
negative shadows or on the presence of positive 
shadows without dye administration. In the drainage 
test, function was determined by the character of the 
bile obtained after stimulation (whether or not the 
so-called “B” fraction was obtained) ; .stone, by the 
presence or absence in the di-ainage material of ehole.s- 
terin or of chole.«terin and calcium bilirubinate 
crystals. 

Four diagnostic po.s.aibilities as to the condition of 
the gall bladder, on the basis of these testa, present 
themselves: (1) normal function and no stone.s, (2) 
impaired function and no .stones, (2) normal function 
and stones, (4) impaired function and stones. Ideally 
one .should be able, on the basis of either of the tests, 
to fit each case into one of the.«e groups. That such a 
diagnostic classification is impractical in many in- 
stances, however, is indicated by the following discus- 
sion of our data. 

Obviously when both roentgenological investigation 
and duodenal drainage show normal function and no 
evidence of .stone one i.s inclined to eliminate gall 
bladder disease. A.s we shall show, however, operation 
may in such case.s disclose some cholecystopathy : in 
the.se the diagnosis, if made preojieratively, rests 
chiefiy on the basis of the histoiy and the physical 
.signs. 

Impaired function as indicated by the two methods 
of .study may be compared, llefercnce to Table 2 and 
Chart 1 shows that cholecy.stographic investigation re- 
vealed impaired function in GO per cent of our stone 
cases, in 28 per cent of the no-stone cases and in 58 
per cent of the “strawberry” cases. These results re- 
sembled, but were not identical with, the obseiwations 
on a lack of “B" bile by drainage, which occurred in 
50 per cent of the stone cases. 4C per cent of the no- 
stone cases and GG per cent of the “strawberry” c:ises. 
The discrepances will be refori'ed to later. 

Whether or not .stones are present with the impaired 
function can not alwa.vs be determined preoperatively. 
Thus when the gal! bladder function is markedly im- 


paired or the cystic duct is blocked, one does not get, 
on roentgenological inve.<5tigation, sufficient dye con- 
centration in the gall bladder to .show negaliv'e stone 
.shadows (indicative of stones composed largely of 


Table II . 

Diagnostic significance of various observations in- total 
group of 1S7 cases 
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fholcsterin) or. on drainage, material from the gall 
bladder in which to search for crystals. Since those 
conditions are frequently jpresent one cannot expect, 
by either method, to make, in a largo percentage of 
the calculus cases, a positive diagnosis of stone. Stone 
.shadow.s by I’oontgonography, however, were found in 
42 per cent of our stone cases and. to our surprise, in 
12 per cent of the no-stone c.ascs. The drainage vb.sult.s 
indicated stones (cholesterin crystals) in an even 
larger percentage of the stone cases (50 per cent), and 
in 10 per cent of llio.'se without stone. In most of those 
positive for stone by the roentgen ray and by drainage, 
therefore, function was not completely absent. 

In estimating the total incidence of gall bladder dis- 
ease, as indicated by those tests, it is necessary, there- 
fore, to include all the cases that show either impaired 
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Chart 1. Percentage distribution of diagnostic observations on 137 
ca.se.s of proved gall bladder disease (from Table II). 
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function or evidence of stone. Some .show both; .'ome, 
one or the other. On thi.s b.o.sis 89 per cent of our stone 
ca.ses showed pall bladder di.sea.se by roentpenopraphy 
and 90 per cent by biliary drainape; of the no-Ktonc 
ca.se.s, .01 per cent by cholecy.stopraphy, 59 per cent by 
biliary drainape. The latter fipiirc i.s incre.a.«ed if 
c.alcium bilirubinate alone i.s considered indicative of 
di.sea.se. 

Kirklin tl) state.s that in hi.s .scries of .115 opera- 
tively proved cholelithia.si.s eases 99 per cent yielded 
positive cholecy.stopraphic data and that 70.8 per cent 
were diapno.sed as havinp stones. He doe.s not .state 
specifically, however, that nepative stone shadows were 
found in the 70.8 per cent; that hardly seems po.ssible 
in view of the larpe number of our case.s that showed 
no concentration of the dye in the pall bladder. Some 
of hi.s case.s. however, like some of ours, may have h.-id 
positive shadows. Palmer’s (2) data on a proup of 
i;!l stone cases are more consistent with our own: he 
found cither stone shadows or non-visualization of the 
pall bladder in 9-1.7 per cent, and since 71 of his cases 
showed non-visualization it may be calculated that 
only CO (4G per cent) showed stone shadows. On the 
other hand, Bockus, Shay, Willard and Pessel (.‘5), in 
a series of 1-18 proved cases of cholelithia.si.s, found a 
positive stone diapnosis suppested by cholecy.stopraphy 
in only 29.2 per cent, whereas it was suppested by 
drainape in 8.3.2 jier cent; as suppestive of pall bladder 
dysfunction or disease, they found cholecy.stopraphy 
helpful in 88.4 per cent, drainape in 98 per cent. 
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Stones wore found at operation in 8 of our cases 
that showed crystals in the drainape material but. on 
roontpen examination, pood pall bladder concentration, 
prompt omptyinp after a fatty meal and no stone 
shadon's (Table 3 (a)). In 3 of them, however, only 
calcium bilirubinate pipment was recovered; in 4. 
chole.sterin crystals alone, and in 1. both chole.sterin 
and calcium bilirubinate crystals. The physical exami- 
nation was positive in six of the eipht c.ases. The 
history indicated the diapnosis in every instance. In 
this proup absent stone shadows by the roentpen ray 
could have been due to such an increase in the density 
of the pall bladder shadow a.s to obscure the stones or 


to so much calcium in the stone.s that they could not 
cast nepative shadows: these observations indicate, ii< 
Ilafsky 14) has claimed, that in some instance.s. in 
which the pall bladder ret.ains it.s concentratinp power 
and no nepative shadows can be visualized by the 
roentpen ray, microscopy of the duodenal content.s 
.'done may indicate the diapnosis. 

On the other hand, it would be sunirisinp if one did 
not in an occasional c.'ise find crystals, tven chole.'-terin 
crystals, in a patient with p'all bladder disease who 
h.nd not ns yet formed a stone. Such crjstals must 
bepin to be precipitated at some time before a choles- 
terin stone is actually formed. In one of our no-stone 
c.ase.s that had showed crystals we searched dilipently 
over the wall of the pall bladder and finally found a 
few very minute crystalline masses that proved under 
the microscope to bo chole.sterin in nature. This point 
deserves emphasis because Shay and Uiepel (5) have 
claimed that the discovery of cholesterin crystals in 
the drainape material is pathopnomonic of stone. 
Cholesterin crystals were found in 4 of our no-stone 
c.Tses and curiously in .all of them the roentpenolopic.'il 
examination also suppested stones (Table 3 (b)). 
Eipht of the no-stone cases showed calcium bilirubi- 
nate crystals, while but one of these was diapnosed 
cholelithiasis by the roentpen ray. Bockus, Shay, Wil- 
lard and Pessel (3). in 1931, and Shay and Uiepel (.5). 
in 193G. staled that the discover.v of both cholesterin 
and calcium bilirubinate cr.vst.als in the drainape m.a- 
terial is pathopnomonic of cholelithiasis, yet of our 
37 no-stone cases 2 showi-d both varieties of crystals. 

In search of .an explanation of the roentpen diair- 
nosis of stone in our no-stone cases we resubmitted 
to our rocntpenolopist the films of our .5 no-stone case.'- 
in which a roentpen diapnosis of calculus had Ix-en 
m.ade, without his knowicdpe at the time of the nper:i- 
tive findinps or of our reason for so-doinp, and in all 
but one of them he then expressed doubt as to the 
presence of stones, statinp that the shadows mipht be 
due to pas in the colon. In only one instance, then'- 
forc. was an unequivocal roentpennlopical diapno-is of 
stone made in our 37 no-stone cases. It seems probable 
that less experienced roentpenolopists frcsjuently make 
the error of misinteriu'ctinp (|uestionablc shadows, and 
for this reason particularly the oripinal dinpno.‘-is in 
our five cases is here recorded. In the one case no 
explanation for the nepative shadow could be .'i.“sipned. 

Four no-stone cases and one stone case were able (o 
concentrate the dye satisfactorily and al=o showed j,o 
cry'.stals in the drainape material, but did show a lack 
of “B” bile (Table 3 (cl). These would have beep 
accepted as normal ca--cs except for the imiiairnujit of 
function, indicated only by the drainape test, and the 
facts that in all of them the histories were po.‘-itive 
and in four tenderness under the ripht costal niarpin 
was demonstrable; in one, a mas'' w.-is jialprible. Oper.i- 
tion revealed pericholecystic adhesions in all four of 
them, two havinp pall bladders of the “.strawberry" 
type. These observations clearly indicate the impor- 
tance of a detailed history and a careful physical ex- 
i-mination in all instances and the sipnificance of a 
variation from normal in any sinple lalKjratory result. 

Patholopw of the pall bladder a.s indicated by 
cholecysloprai)h.v. in the presence of completely nepa- 
tivc drainape obser\-atior.s. was found only 7 times 
(Table 3 (dl ). In of the.se the pall bladder was not 
visualized; in 1. the concentration nvi.s slipht but nep.i- 
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tive stone shadows were demonstrated; in the final 1,' 
positive stone shadows ^vere observed. Stones wore 
found at operation in 6 of these patients. 

It is appreciated that a failure of visualization of 
the gall bladder does not necessarily indicate a func- 
tionles.s gall bladder or a blocked cystic duct; it may 
be due to faulty e.xcretion of the dye by the liver or, as 
Lake (6) has shown, to premature emptying of the- 
gall bladder as a result of some disturbance in the 
action of the sphincter of Oddi. In spite of this, unless 
the liver is obviously diseased, we have felt justified in 
accepting a failure of visualization, under controlled 
circumstances, as evidence of gall bladder disease or 
of cystic duct obstruction. This proved correct in all 
of the cases covered in this report. 

Both tests were entirely negative in only 3 instance.s 
(Table 3 (e)). In each of these dense pericliolecystic 
adhesions to neighboring organs was the outstanding 
lesion. The history and physical e.xamination were 
significant in all of them. Gall bladder adhesions may 
be the only evidence of pathology found at operation 
and, as Crohn (7) has stated, they may give rise to 
symptoms suggesting stones. 

The “strawberr.v” gall bladder group is small (12 
cases) but it will be obseiwed (Table 2) that the con- 
centrating power, as determined by each tost, was 
more often impaired in this than in the no-stone group, 
that cholesterin crystals were present in only 33 per 
cent of the cases and that atone shadows were de- 
scribed in 17 per cent (atones present in 8 per cent). 
Although cholesterin cr.vstals have been described as 
occurring frequently in cases of cholesterosis it will be 
noted that their incidence in our .series was small: it 
was no greater than the presence of calcium bilirubi- 
nate. The mottled granular character of the mucosa 


in one of our' cases pi-obably could have caused, the. 
shadows which were erroneously interpreted as due 
to stones. ' 

CONCLUSIONS 

1. In the diagnosis of gall bladder disease the 
history and the ph.vsical signs are of great importance 
and may occasionally justify operative therapy even in 
the presence of negative roentgenological and biliary 
drainage tests. 

2. A positive diagnosis of stone in the gall bladder 
can be made on the basis of negative shadows by 
cholecystography or of chole.sterin crystals in biliaiy 
drainage material in not more than half of the cases. 

3. By means of either of these tests a diagnosis of 
gall bladder disease can be made in appro.ximately 90 
per cent of the cases with stone and in 50 to 60 of the 
cases without stone; but a strict diagnostic classifica- 
tion on the basis of the pre.sence or absence of stone is 
frequently impossible. 

■1. Both tests should be employed routinely in su.s- 
pected chronic gall bladder disease as a c)ieck on the 
information obtained from the history and the physical 
e.xamination. In some instances one and in some, the 
other te.st will give important diagnostic aid; together 
they failed to be of help in only three cases of this 
series. 
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NTIL recent years, gastric anacidity was generally 
believed to indicate disease of clinical importance 
even though the patient at the moment presented no 
serious symptoms. Latterly, however, the tendency 
has arisen to regard achlorhydria as an interesting 
but scarcely serious medical curiosity. This view is 
supported largelj' bj' the studies of Bloomfield and 
Polland (1). In the general summary of their recent 
monograph on gastric anacidity they conclude that the 
lack of acid is, as a rule, an involutional phenomenon 
of no special clinical significance. 

Our ovTi observations do not support such an 
opinion. With Alvarez (2) we, too, have been impres- 
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.seel with the fact that the parietal cells of the stomncli 
secrete hydrogen ions in a concentration a million 
times greater than that in the blood. One cannot 
accept categorically that nature should have singled 
out the stomach to produce a purposeless acid secre- 
tion. And then further to choo.se the mineral acid 
which ionizes most completely. Aside from any philo- 
sophical consideration of these facts, there is consider- 
able evidence to show that the liydrochloric acid is 
concerned in many physiological processes other tlian 
its action in the stomach (3). The assumption is that 
these roles for tlie hydrochloric acid find adequate 
compensation in anacidity, if no damage is to result. 
We believe from our studies that such compensation is 
often inadequate in the anacid patient. 

A large literature on the effect of histamine upon 
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irasliic ‘"•'cietion in rel.ition to .iiiacidit\ hn*, accumu- 
lated, j ct )t has done nothinfr to < \plain the nicthani'm 
of anaciditj, nor has it presented anjthinir tanfrihlc to 
establisii or deny its siirnifieaince Our own feelinjr m 
that the approach to the piohlem of anacidite has hecn 
much like the earlier approach to nitdieine yentralh. 
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That is, it has rcpiosented essentially a patholojric.il 
lather than a plij siolopical appioach A search has 
been made for palpable disease such as caicinoma and 
pernicious anemia in rel.alion to anacidit^, rather than 
for the moie subtle phjsioloyical changes. tVe h.aee 
stated recently (3) that aiiacidity may repicsonl a 
change wliicli has insidious and fai reaching effects 
upon the body econom.v. We snpfrest o\cn that 'ome 
of the changes which we now accept as natural in- 
\olutionnl phenomena incident to adi.incing ecars nia> 
find a contnbutoij factor in the increasing incidence 
of anacidity that accompanies these later decades. 
Vnnrant, Ahaier, Iliistorman. Dunn and Berkson fJ'', 
in their splendid studies on gastric secretion weic of 
a similar mind because they ob=or\cd a Bailing off in 
the frequency of nnacidit.v after the sixth decade They 
suggest that jiossiblj “Tlie persons with achlorhjdria 
arc not so hard' or Iong-Ii\cd as are those who h.axc a 
strongly acid gastric juice." 

By utiliring a method picviouslj described (.») in 
studjing the motor function of the stomach and 
pjloius, we (G) were able to show that there is present 
in the human duodenum .1 mechanism which when 
acti'ntcd .appears to stimulate the pancreas in the pro- 
duction of insulin, and helps in the piccention of 
alimentary hjTicrgl} comta In these studies we found 
that the .absorption of amounts of glucO'C that would 
ordinarily produce vcr>' definite increases m the bloc-d 
sugar concentration, failed to raise the blood sugar 
le\cl when duotlon.al stimulation was ppphed smiul- 


t.in(ousl\. In tlicso studies as will as m our pn 'toils 
ui'fstig.ition of the motor function 01 the stom.icb 
and pjloriis, we wiie led to beln'e tb.it tin g.istr.L 
h.'drochlonc acid 'oned .is the intrinsic agent "bicb 
supplied the duo<IcnaI stimulus 

Cli.irt 1. illustrates the effect of the diiodeii il in- 
itill.atinn of h.'drochlonc acid in the pn'intion of 
.alimcnt.ar.' h.vpirgljcemia In a norm.il I'lison. .ift'r 
an oxerniglit fast, the stomach was iiituhited .and 
\enous blood was taken for blood sugai. Two liundrtti 
and twcnt'-fi'c cc. of 38 If, glucose "cn* th< n gi'in 
bj mouth Venous bloo'd ".is again collected at ].'> and 
30 minute inter' als aftoi the ing-cstion of the glucosf 
At the half hour intercal the stomach contents "iie 
lenio'cd, the stomach l.i'.ige'd with thice* 200 c i’ 
portions of water, and the tot.il gluco-e lomaining in 
the stomach w.is dctei mined It w.is found that 2"> 
gr.inis of glucose had left the stomach eithe i hj ab- 
sorption, through the p.'loiu=, or both. Cur'o sho''-, 
the change in the blood sugar Ic'els that resulted. 

On anothei da' the duodenum w.is intiih.iled. f.ist- 
ing venous Wooil was collecteel and 20 gi.ims of gUicftse 
in isotonic solution were instillc'd into the duodenum, 
and blood ag.iin taken at the Bl minute and 30 minute 
intci'als The result is shown in ciine B 
Cur'c C shows the result feillowing the ingestion rf 
225 cc. of .11 O'", glucose and the .simiilinneotis diiee- 
donal instillation of 0 HCI .it the rate of 100 elrojis 
per minute. Special precautions woie t.iken as de- 
scrihed jirev lousl.v (G) to assure oursehes that none 
of the gastric contents left through the p.'Inrus W’r 
were thus able to sho"’ that at the end of 30 minutes 
20.C grams of glucose had been absorbed, .'ct in pjiite 
of such .absorption no rise of the blood sugar occurn d 
From our owm experiments (0) we felt justified in 
assuming that the h.'drochlonc acid in the duodenum 
called forth an agent which helped in the pre'tntion 
of alimentary h.vporgij’ccmia. Such an opinion is not 
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without support. Thus Freud and S.'iP.di-N.ariir! <7; 
found .-i drop in hlo*-Kl sugar in dogs following the duf>- 
den.nl injection of GO to 100 cc. of 0 5^7 hjdre^hlonc 
acid. This confirmed by B.nrrc and I'xdnit f8), 
and Glcj .nnd Hazard (9) demonstrated that the du<> 
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Table I 


denal injection of hydrochloric acid was followed in 
the circulatinK blood of the animal by a substance 
which could lower the blood sugar. Sugar reducing 
effects from hydrochloric acid were reported in human 
beings by Coehlo and Oliveira (10), Boatini (11), and 
Conti (12), Elsewhere (6) we have shown that this 
mechanism in man operates largely through pancreatic 
islet stimulation. We wish to emphasize too, as we 
have done previously, that the duodenal effect is not 
called forth solely by hydrochloric acid, but that the 
gastric acid serves as the intrinsic activator of the 
mechanism. 

Chart 2 illustrates the results when olive oil or 
hypertonic solutions of NaCl or Na HCO, were substi- 
tuted for the HCl as the duodeiml stimulant. 

Prom these observations we were prompted to con- 
sider whether the anacid patient, in whom this in- 
trinsic factor is lacking, would show a greater tend- 
ency to disturbed carbohydrate metabolism than would 
a similar control group of patients with normal or 
hyperacidity. 


This report i.s based upon the .study of the three 
hour glucose tolerance curve in fifty anacid patients 
and in a similar control group of iiatients with normal 
and hyiieracidity. The objective studies on the anacid 
patients were done on an entirely unselectod group. 
None of those patients clinically .suggested any dis- 
turbance of carbohydrate metabolism. In .all a routine 
blood sugar wa.s within normal limits. None showed 
any evidence of neoplastic gastric eh.anges. The test 
load consisted of 100 grams of glucose plus the juice 
of one lemon dissolved - in water so that the total 
volume was 250 c.c. The test was done in the morning 
following an overnight fast. After taking venous blood 
for a fasting blood sugar, the glucose was admini.stered 
and venous blood taken at 30, GO, 120 and 180 minutes 
thereafter. Blood sugar was determined by the Folin- 
Wu method. 

In view of the increasing incidence of anacidity and . 
abnormal glucose tolerance cm-ves in the liighcr de- 
cades, selection of the control group was made from . 
patients corresponding in age periods to those in the 
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niiacid proiip. The aKe.« raiiKod from 29 >ears to 5t 
years, with apiiroximatcly the .same number of c.asc< 
in each decade in both proups. 

RESULTS AND DISCUSSION 
Since there is no unanimity of opinion on the cri- 
teria that establish the normality of a plucose tolerance 
curve, we have classified our results so as to prade the 
response accordinp to the chanpes which are consid- 
ered abnormal. Thus we have recorded .as nep.ative 
those curves which start with a fastinp blood supar 
below 120 mpms. per 100 c.c., roach a peak after the 
100 prams of plucose of le.ss than ISO mpms . and re- 
turn at 120 and ISO minutes to levels below 120 mpms. 
As plus 1. wo have includevi curves which start with a 
normal fastinp level, reach a peak above ISO mpm.'-. 
per 100 c.c. of blood, and drop Iiolow 120 mpms. at 120 
and ISO minutes. Under plus 2. we have placed results 
which reached a peak above ISO mpms.. remained 
above 120 mpms. at 120 minutes but dropped below 120 
mpms. at ISO minutc.s. Included also .is plus 2 cun-e< 


were those which showed a two hour readinp above 
120 mpms.. althouph the peak did not e.-ccted ISO 
mp'm.s. We did ko, because we believe that a prolonpeti 
cuiwe is indicative of a preater disturbance in carboh.v- 
drate utilization than is a hiph peaked curve. Finally, 
in the severest prade of plus were included thn-i- 
curves which in addition to the abnormal peak, were 
still above 120 mpms. .-it 120 and ISO minutes fTab!-' 
III). TabJe.s I and II show the jv-ults obtainM ))i the 
two proups of people. In Table I. the anacid proup 
shows an unusually hiph incidence of abnormal pluco*-.* 
tolenince cuiwes .a.s compared to the control series of 
normal and hyperacid patients in Table 11. Appreci-i- 
tinp that at time.s pluco-e tohu-ance mav vi#‘Id 

abnormal fjp'Ure.s winch are not confirmed when the 
test is repeated, we did a sr.cond tolerance tc -t .a week 
later on all c-o'e-s which yield.-l a iv,vitive re.sult. Tho.-.- 
which f.ailed to yield .a s-c<o;;d jiositive re-ult were not 
included in this serie=. In the anacid proup abnorm.ai 
cun-es of one depree or .another w. re found in twenty- 
four of the patients, an ineidonc- of 4«';. Of the..!.. 
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two fell into our chissificntion of plus 1, fourteen as 
plus 2, and eight as plus 3. In the control group only 
eight showed curves that deviated fiom the perfcctlj' 
norma! response. Of these live heionged to plu.>; 1 
group, two, to plu.s 2, and one. to plus 3, (Table IV). 
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It i.s interesting to note the ditrerenco in grouping of 
the abnormal siifrsr curvc.s in the add and non-acid 
groups. We see in the anacid group not only a. higher 
incidence of abnormtd curve.s hut a distinct tendency 
for a greater deviation from the nonnal. 

Doc.s the high incidence of abnormal tolerance 
curve.s in the anacid group repre.sent a l.arg-e i>ercent- 
age of mild and potential diabetic.*-', or does it merely 
represent evidence of a di.sturbod duodenal mt-chanism 
because of the anacidity'.’ Our ov.n studie.s rnahe us 
feel that anacidity i.s probably not infrt'tpienti.v a. de- 
termining factor in the production of abnormal toler- 
ance curves. Such an oiunion is fortified by the diange.s 
in the gluco.so tolerance, in dilTerent age groups, noted 
by .some observers. From the .vplcndid sludic.s of Van- 
zant, .Alvarez, Eu.stennan, Dunn and Borh.son (-1), of 
Keefer and Bloomfield (13). of Dedichen fI-1), and of 
Davic.s and Jarae.s (15), the relation of increasing age 
to a ri.sing incidence of anacidity Ines been clearly 
shown. It is probably, then, more than coincidence 
that a diminishing sugar tolerance .** 110111(1 be met with 
under .*--imiiar circum.«tanc(/.«. Thu.s .John ('IG) found 
the glucn,=e tolerance curve normal in 82^ of children 


but only CEfc of adults. Similar re.<*ult8 were reported 
by Spence tI7). Hale-White and Payne' (IS) concluded 
that the sugar tolerance curve in old age showed a 
higher ri.<ie and a .slower fall than the iisunliy accepted 
.standard.*; and Marshall 09) obtained cun’e.s typical 
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of mild (liabetc.*! in lAf'e of henliby old person.*;, .al- 
though none of them .■showed any symptorn.s of di-a- 
betes. 

SU.M.MARY 

Fifty anacid and fifty patients with normal and 
hyfieraddity were .<;tudied with the three hour glucose 
tolerance te.-st. After the ingestion of 100 gram.s of 
glucose, a surpri.*;ingly high incidence of abimrmal 
curv('s wa.s found in the anacid group. Forty-eight per 
cent of the an.aeid p.'iti(:nL« shmved an ebnorm.nl glucose 
tolerance r.urvi!, while only 10 per cent of the control 
group showed such a di.sturbance. 

The concern of normal duodenal activity with th*’ 
jTe.'sence of gastric hydrochli.iric acid and the rclation- 
.*;hip of that activity to the prevention of alimentary , 
hyperglycemia are sugge.'-’ted a.H the mcchani.sra.s who*;e 
dii'turbance in anacidity may bo responsible for tin* , 
diiTeronces observed between the two group.*;. The 
higher incidence c*f abnormal glucose tolerance curves 
in advancing years is believed to be rehitc-d to tlto 
higher incidence of anacidity in those age periods. It 
Is our belief that anacidity rcpre.senls not only a lo':s_ 
of gastric function but also is of real clinical signifi- 
cance in conditioning disturbed phy.sinlogical states in 
parts of the body often quite remote from the .stomach. 
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Laxatives and Bowel Consciousness — A Clinical Study* 

By 

MANTHED KRAEMER, M.I)., F.A.C.P.t 


T he unrestricted nntl indiscriminate sale and use of 
laxatives has resulted in purp-ative addiction by a 
larKC proportion of the American public. In order to 
obtain some facts in repard to the prevalent use of 
cathartics and the relation of constipation to the use 
of laxative dnips. a detailed laxative history was 
taken, alonp with the liistory of bowel habits in a 
series of dOO consecutive patients in private practice. 
.Simil.'ir histories were taken on a number of patients 
at the pastro-intostinnl clinics of the Newark Presby- 
terian and the Flower-Fiftli Avenue ho.spitals. In view 
of the difliculty in obtaininp accurate storie.s from 
clinic patients, the fipiires obtained from them are not 
reported. Tlieir habits parallel those of the private^ 
proup. 

Xothinp in this jiaper must be construed to refer 
to constipation due to orpanic obstruction l stricture 
or tumor), or constipation resultinp from spinal cord 
disease. 

Early in this .study we ceased to repard constipation 
n.s a disease entity and dropjted the differentiation be- 
tween spastic, atonic, and rectal typc.s ns not worth 
considerinp either from the point of view of etiolopy 
or treatment. Wo have concluded that constipation as 
a disease entity does not exist: that constipation is a 
.symptom arisinp in a person’s mind. Every patient 
had a ditferent conception of constipation. The use of 
laxatives is evidence of bowel consciousness, not of 
constipation. 

This .study reiuTsents a fair cross section of the 
public (Table 1). 01 ditTeront diseases were repre- 
sented. Of the 000 patients studied, IGl were males 
and Hit) females. Table II shows the number in each 
ape proup. Only 2 patients declared that they had 
never taken a physic. Of the .‘500 cases. :5G females and 
•i:i nudes took laxatives less freriuontly than •! times a 
year (Table III). These 70 patients were excluded 
from the statistics repardinp habit formation, for 
patients takinp physics less often th.an once in 0 
months can scarcely be considered bowel conscious. 
The incidence, therefore, of laxative addiction for the 
entire proup was 7."'^. The proportion in males and 
females was e.vactly the same. This is in contradiction 
of the peneral opinion that more women take laxatives 
than men. Since laxative addiction and bowel con- 
sciousness po hand-in-hand, we can conclude that over 
70', of our patients are sufilciently bowel conscious to 
lake a laxative more frequently than once every 3 
months. Further, in repard to the frequency of takinp 
laxatives (T.nble III) ; of the ."00 patients, 71 or 21 ''7 
took l.axativcs daily. IGl jiatients or o,"'77 of the whole 
pixuip took laxatives weekly or more often. 

Wo thoupht it of interest to determine how many 
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difTerent la.xatives were taken npularly (Tabli' IV). 
95 or -l.'le; of the proup took only one type ( r bnmd 
la.xative. 72 or ;52'‘: tofik two brands of la.’;ati^es 
repularly, and two of the prouji took more than F dif- 
ferent l.a-xatives. A freijuent reply to the qtie-tion. 
"How many laxatives do you fake?" is, "] take every 
thinp I hear of." 

While the common ape of on--et of the laxative hahit 
for lK)th males and female-- was Iwtween the ape,- of 
20 .and 30 r Table V). there is a preater di.-podlion on 
the part of pirl- than of boys to form the habit under 
20. This is probably due to the misconception tb-al 
proper mcn-trual .activity c.an pz-rsi.-t only if as'-o- 
ci.atod with a daily copious bowel excretion. 

-•)' to the ye.ar.s of duration of the laxative habit 
(Table VD ; 113 of the T'atients h.-.d b<-f n addicted for 

3 
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less than five years, hut 108 had been taking laxatives 
from 6 to over JO years. There was no significant sex 
variation in the duration of tiie habit. 

Table VII .shows the various rca.sons given by 
patients for talcing lax.atives. The most frequent 
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answer to the question, “iniy do you fake laxatives?” 
wa.s, “my bowels can’t move without one,” and the 
next most frequent answer wa.s "When I get a pain 
in my .stom.aeh." Curiou.«ly enough fi patients took 
Inx'ativc'.s for diarrhea and 9, merely b('Cau.‘=e they 
thought, “they were good for you,” and 2 on "(ceiieral 
principles.” 

A study of the various laxatives taken (Table VII! I 
revealed that cican.sing enemas were the most popular, 
with mineral oil a close second. Enema.s were not 
popular with those who took laxatives froiuently, and 
wore rarely the only la.xative taken. In enumerating 
the laxatives taken, tlio patient would usually conrlnde, 
“and occa.sionally, an enema." No ditlerenUution was 
made between enemas and .^o called "high colonic.s." 
Tiio.se faking lax.ative.s on a phy.sidan’a order, usually 
took mineral oil or milk of magnesia. 

The main purpose in .studying these patients was to 
determine on whom to place the blame for the creation 
of bowel con.sciousness. Four groups are directly re- 
.sponsiblc: advcrlisei'.s of laxative.s, the medical profes- 
sion, parents and friends. In the last group are in- 
cluded hu.sband or wife. It is dillicult to accurately 
detennine how much the other three groups are in- 
fluenced by advertising. We tried as bc.st we, could in 
each case to place the blame where it belonged. The 
advertiser.^ (Table IX) were re.sponsible ns often as 
the other three groups combined. 21 of our patients 


traced the , origin of their hwative habit to their 
parents. 3Iothor.s often insist that the children take a 
physic once a week, ■ “to get a good cleaning out.” 
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8cver:d j)aticnts have told a .similar story: “On Satur- 
day night, after our bath we were all lined up and 
given a taWe.spoonfuI of castor oi!.’’ 

A second instance where p.aiTnt.s can be blamed for 
starting Ibe laxative cur.“i- is during puberty. At this 
time nniny girls look IjcUnv par for reasons we cannot 
now go . into. Slot her a.“ks. "Did yonr bowei.s move 
('xiay?", .ami if tlse an.swer is “no" or “only a iittle," 
motiier roplie.s, "Ob my. you’re going to have the .same 
troubie.s I had. J had tlie .same diflicnlty .and had to 
i.'ike phy.sic.s and have laom forced to take them every 
other day for twenty yc:irs .since.’’ Mother then pre- 
scribes her favorite phy.sic and daughter becomes 
bowel conscious and the iax.ative h.ahit is started. 

Many other e.xnmples might bo quoted regarding 
the e.sf.'ibbshnient of boivel c(>n,sciou.sne.s,s and ha.vnfive 
habits by parents, in tlie presence of common colds, 
grippe, acute “.stonmeh up.set." or gaslro-cnteritis, the 
parents first imjnilso is lo administer a purge. Not 
only is thi.s "cleaning out” followed by constipation for 
which file child will often take another aitliartic in a 
few dar.s. bnt it also .as.'JOciates some m.alific infiuenec 
in the child’s mind between tlu’ fec.il contents .and 
the.se discasc.s. If is well known, that colds, grippe, 
and acute gaslro-intestinal disturb.ances are self-limit- 
ing and that cathartics are of no particular benefit. 

A contributing' cause of Americ.i’s bowel conscious- 
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iic?s f.s the attitude of the medical jirofcF'iion. Thi-! 
attitude must he expressed from many anples. The 
physician not only frequently causes bowel conscious- 
ness on the part of the patient, hut in the treatment of 
the .averape cjise of constipation he continues an 
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already well CRtahli?he<l habit. I confess that I have 
rarely if ever witne.s.sed any orpranic clianpe result 
from the use of laxatives and many may ask, “Why 
bother about the subject if laxative.s never hurt any- 
body.” My answer is, that as physicians we must not 
only cure orjtanic disease, but must help our patients 
over mental difliculUos. The life of the average ca- 
thartic h.abitue is often made miserable and is ns lack- 
intr in happines.s as that of many suiTerers from 
chronic orpanic disease. 

Ilow do physicians initiate bowel consciousne.‘-s? 
How often on approachinp the sick bod, we first .a.«k, 
“Did his bowels move today?" Immediately, both 
jiatient and family are made bowel conscious. Post- 
operatively does not the surpeon put on his most sober 
expression and interropate the nurse. "Have the bowels 
moved yet'.’” Many surpeons recommend the routine 


u.-e of mi.ner.'il oil or milk of mapn'-'ia ivi-i-ojwr.ativel.v, 
and in many of our patients we linvo trac-d the oii'et 
of the laxative h.abit to this pernicioti- practice. 

Physician' an* markr-dly inllucnced toward the pre- 
scription of laxatives by the tremendous amount of 
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advertisinp which is directed at tliem. One month's 
accumulation of I.axative adverti«inp arrivinp by mail 
and clipiied from Scientific .Tournals fill' a b-pal 'irfd 
folder. Tra' as be mipht the phy-icinn cannot < 
the con't.ant liombardment whicli draws hi= attintion 
to “Haiiit Time," ■'.'tp.-i'tic Coljti'." “The mri*t pre- 
valent ailment." .and the 'upi-riority of “.Xli>-ci!)ility,'’ 
or “The phy.'ioiopicnl restoration of bov.-el rliythm." 

In .several instance' in our si-n, jf, ‘jjn.f. 

Ii't<-d as oririnatinp tiir'iuph the phv'ici.an. we have 
obtained the followinp type .'tory. “After my '>pf ra- 
tion I had tri'ul)!,' with m,v bowel' .and until I hft tii" 
hospital. I nteivefi an rnema evory day. When 1 
.arrived home my l/owc 1' did not move for two day.s, fn 
1 called the surpeon .and he told me to take ,«/-,me map- 
ncsia. I_ater. whe.n I went to lijs ofTise he told me to 
fake Petrohumr every nipht. and I h.ave Ik-ti takinp 
it ever s:nr-'." Unwitf inpl.v, the pcU rr.eaninp .surpt-on 
has .start'd a r«-rnir:t’U' h.ibit. 

The cor.v,r-’e to -.that I 't.ated ;.revl'ej=h- j>. al'ti 
true, while j h.a'.e .never kmown .a cathar.ic to produce 
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Kc'rioiis orjinnic chant'C, I have never found the reten- 
tion of feces for five or six. days to re.siijt in any 
further hardship than a mild headaclie, a sense of full- 
ness or a difficult pas.sajre. 

The obslelriciaiis are often the responsible party in . 
the production of bowel con.scioiisne.s.s. On the lUroc- 
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tions is.sued to expectant mothers, the followintr state- 
ment often appears. “If the bowels do not move <-very 
day a mild laxative should he taken, either mineral oil. 
or milk of maKne.sia. or a low eneniii." How much 
better it would he to omit any mention of the bowels 
or to state, “If the bowels do not move for a day or 
two, do not become alarmed, they will erentanlly move 
of their own accord." 11 is routine on the part of many 
ob.stetrician.s to proscribe laxafive.s or enerna.s daily, 
po.st-partuni. This practice had he.st he di.=continued. 

There is still another w;iy in which we. a.® i-hy- 
sicians, stimulate bowel consciou.«ne.'-s .and that is'. in 
the treatment of con.sf if)alion it.seif. Jii«t<'ad of he- 
littlinjr the patient’s complaint, we take it si-riou.sly 
and prescribe measuro.s to combat the ''dfsea.“e.'' Tin's 
insi.slence on our parks to treat the condition, ayaiii is 
an in.stance of the provocation of the patient’s imapi- 
nation toward the asswn'ation of retained ft-ce.-' and 
some dreadful scourpe. 

Thi.s paper does not touch on therapy, hut us a 


peneiyd rule the prescribinp of cascara or br.m or 
royulin or mineral oil preparations merely substitutes 
one laxative for another, 

I..a.slJy, we must toucli on the influence of adver- 
tisinp on the establishment of bowel ctinscioURhe.<!s. 
112 case.s were traced directly to this source. The drup 
hou.se.s have lakcri advnntape. of the public's newly 
arou.sed health eonsclousncsfi. Commercial .succe.ss ac- 
crues to any manufacturer who can, by mean.s of 
adverti.siiip create .sufficient bowel eon.scioii.siies.s in the 
public mind to .sell .a per.snn only a few dose.s of hi.s 
jiroduct. .Since Ia.\aliv(‘.s ore usually habit forminp, 
repeat orders pile up and a business i.s e.Htablisbed. 

Mi.sbrandinp la.vatives .as candy and adverlisinp to 
mothers to pive repular, do.sos of this or that purpe 
iissure.s not only one .'dnple .sale, but continuous 
business even after the ndverU.sinp slops. Some of our 
patients are takinp “Liver IMlls," and other proprie- 
tary preparation.s winch have been advcrti.sed either 
to phy.siciaus or to the public for twenty or more 
years. 

COXCj>USlOXS 

A propram for the prevention of bowel conscimis- 
ne.s.s on the part of the American public must be .aimed 
at the .soiiree of this condition. First, parent.s must bo 
educated .-ipain.st She u.se of In.xalive.s and miPt he 
cautioned apainst over-emphasir.inp twwel function. 
Second, pliy.sician.s niu.sl be more piiarded in prcscrib- 
inp laxative.s. They mu.st show le.ss concern rvpnrdinp 
the funrtion.al activity of the colon. They mu.st tre.it 
constipation by withrIr.iAvinp laxatives 'and not by pre- 
seriliinp additional one.s. Third, there must be a Icpal 
curb to the advertisinp of laxatives, in the press, rtnd 
the radio, and by mail. 

Im.ipinnry diseases and .symptoms are real to the 
patient. Patients’ lives have been made miserable be- 
cause of constant huwel con.H'iousne.ss and the eon.sinnt 
use of la.xatives. With 70'1 of our public addicted to 
laxation by drup.s or enemas, it is hipli time that some- 
fhinp he doju- .ihout it. 


The Treatment of the Individual in the Care of Peptic Ulcer^^ 
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A LTHOUGH it i.s poner.illy recopnized that there i.s 
no specific medic.nl treatment for pejttie ulcer, the 
alkali manapement with a dietetic repinie as suppe.sted 
by Sippy is accepted n.s a standard form of therapy. 
.lnterniB*t.s and surpeons at pre.sent apTOo that there arc 
definite complications of peptic ulcer which rcipiire 
surpical treatment but that in any ease of jieptic Hirer, 
a lonp period of carefully supervised medical treat- 
ment should precede any form of surper.v. The 
surpeon.s are primarily interested in the various types 

*Krom tfH* Stomach StweJ/ Oroun tintl th^ Pepartment of IVychlalry, 
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of operations, and the controversy ha.s larpely been a.s 
to the respective merits of pm.stro-enterostoniy and 
pnstric resection. 

It is our purpose in (his communication to empha- 
si 7 e the importance of the treatment of the individual 
a.s u whole. In addition to any accepted form of ulcer 
therapy, wo feel it important to treat the individual .is 
well as the ulcer. The treatment of the individual i.s 
not advocated as a .specific method for the Ihornpy of 
jicptic ulcer, but follows the same principle a.s in other 
field.s of medicine. However, it is our impression that 
such treatment h.i.s iks prcate.st field in the domain of 
paslro-enterolopy. 

Xunierous observers hnvc cidled attention to the 
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importancf of the p<-i-.-nn:iIify in the ctiolnjry of iili er. 
While tve have rocopiiized the iniporlanre of emotion, 
with teii'^ion ami anxiety a< factors in the etiolo^ry of 
lilciT, very little has been said rej;ardiny their role in 
the therapy. As a siniiih* illustration of our the-i'-, it 
is known that a itreat many jiationts will Is’ relie\ed 
of the symiitoni.s of ulcer hy a chanre of environment, 
hy rest, or hy simple mcMlifleation of the diet, without 
medication. This relief or amelioration of .'.ymptoni'^ 
has been interpreted either a.s a spontaneous abate- 
ment of .'-ymptoms, he.alimr of the uher, or as 
.snmethimr unexplainable. We sup'tre''t that combined 
medical .and psyehiatrie study may explain .-tieii 
instances. 

In .approaebinv: our problem it is essential first, to 
make a eorreel diatrnosis of peiitie uleer. It is most 
important to dilTerentiate between a fnnetional .syn- 
diamie of ulcer and a clinical picture <lue to an organic 
le.sion in the stomacli or duodenum. A s'ood clinical 
history is the first essential in diajrnosi.s. The ex- 
perienced clinician readily appreciates the vai ial)ilil> 
of the .symptoms in the nervous dysiu'iitie ami will 
easily exclude a fnnetional disease. Ordinarily, in 
jiddition to the history we rely on direct X-ray evi- 
denc(‘ of ulcer, the jin'sence of hlnod in tlie stomach 
ennlenls and in tlie .stools. In cases where all lhes<- 
lahoratory fiiidinp.s are definite, the prohlem of diair- 
no.sis is not dinieult. In the early cases ol ulcer, ihe 
liistory may lie tyiiieal hut the X-ray examination ma> 
be imlefinile and the laboratory evidence inconclusive. 
In .such instances, the diaynnsis tiepemis on the etalua- 
tion of the imiividiud: and every well-trained physician 
should he able to accomplish this. The psychiatrist has 
developed a teehnitiuo of .study of the indiviilual which 
serve.s to elucidate functional factors. However, in the 
majority of instances, the yeneral iiractitioner or the 
specialist may accomplisli the same result liccause .if 
his intimate knowledge of his patient, the patient’s 
family environment and six-ial hackirround. There are. 
of course, some cases wliich definitely call for a more 
specialized iisycholofrical invest iy'at ion, necessitatini.' a 
p.sychiiitrist. 

In the course of history takimr and of medical ob- 
servation, :i patient unfolds Ills problems to the extent 
to whicli Hie physician has e.stablished the confidence 
of the patient. Tlie faculty of Iksteninj,' to the trials 
ami tribulations of a business man or tlie disappoint- 
ments of a love alTair may not only seiwe to make a 
correct dinKiiosis. but tends to furtlier therapeusis. 

Tlie n’cneral practitioner has often employed the 
verbal catharsis of the [isychoanaly.st without bi’ine 
awaro tliat he was iisiiif.' a siiecializcti tecliniqiie. ami 
tin's art htis lieen lost by tlie specialist. 

Internists and pastro-enterolopists liave alw.njs 
emidiasized tlie greater importance of a liistory 
properly t.nken and evaluatoii. in the diagnosis of 
peptic tilci'r, tlian any other clinical nr laijor.atory test. 
We re-empiiasire this point and aiid tiiat in this 
liistory, the role of the individual as a whole Ik- cen- 
sidorctl in relation to the symptomatolopy. 

.At the Mamie! Clinic. Mich.-nl Ilec.si- ilo-pital. av 
ha\e conducted nur oxaminatioiis of pt-iitic ulc-r 
patients in the form of a conference, the internist, th-- 
psychiatrist, the physiologist, the .suryison. and I’m 
.sivial evorker participatinir. 

Tlie sivial cemp-isition of our patunts js much as- in 
oth.er clinics. All our patients are ain't-', the pirpnr- 


tion of to aorni n is al/out tatntv to one. K.-iciail.v. 
.sixty p-r cent nf our pati- iits an- of .Ar.yio-Sax'in sto 1. 
and aho'if foity p- r cent are .li-us 

'fh*- rmitim- proci-dun- has been for the inti rni'! t-- 
take a careful history and make a coinpli t-- examin.i- 
iioii..The history is .supplenunted hy ii complet-- i- port 
from th-- .'fn'ial .sen-ice v. orker. s\n .attempt is fir-t 
made to make a eliiiiral di.annnsis on the h.-isis of the 
history and tin- physical findinys. In many instaiui - 
tin- diagnosis i< made In-fore roelilyen examination but 
in all eases, an X-ray i-i taken in the usual routine 
manner. 'I’ln- iiilerni.st i valuates the diiiical picture a“ 
a whole and th‘-ii di'tiissc.s the c.'i.ses with the p-y- 
ehiatrist. the .social worker, the pliy.siolopi.st. and the 
suryeon. Where the social prohlem is very promim iu 
and can lx- treated hy the .Social Si-rvire Departnn-nl, 
tin- ph.v.sician will tr.v to adjust his tln-rapy to fit in 
with the SOI ial worker's proyram. When tin- emotioird 
or psychoyenic inlluences are the presiominatiny factor, 
the psjohiatrist will make a sttid.v of the patient and 
will make hi.s recoinmendalinns, the patient remaininy, 
however, nniii-r the ohservatinn of tin- internisf. 

Oi'r exp( rieitce with this approach has i-ni-rnirayed 
us a yreat deal. It hecomes clear at once that a patient 
who is Well mljusted socially ha.s less concern ahoiit his 
•-ympton-.s than otherwise. The inti mist explains tin- 
nature of the uleer symptoms to the patient. A .--imiih- 
routine of medieal therapy for ulcer is institiiti-d whieli 
consists of a .-oft diet, disirihiil(-d in six feedinys. 
.'small dosc~ of atropim- may he added for a short 
period, and alkalie.s may nr may not Im- administi-red. 
An exidanation is yiven to tin- patient, al.so. of tin- 
importanee of relaxation. Hu- in-iti of rest, vacation'-, 
and the relation of the emotional life to Hie .symptom- 
atoloyy. 

In stud.iiny the jier.sonality of the patient, one mu-t 
beyin with a Ihorouyh review of hi< major life re- 
actions. It is a \ery yowl idea to yet a yoneral imjires- 
.- ion of the patient, e.specially in reference to his funda- 
mental traits. Is the patient domineeriiiy, ayyressive, 
restless indiviiliial. or is he an introverted, (juiei, sub- 
missive. docile person? lias in- been quite indep'-nd- iit 
in his can-er as a member nf .swii-ty or lias he idiia.i-s 
followed the lead t-f .someone r-Ise? This is e-jieci.'dh 
important as in quite a larye mimher of our ca-es we 
found rather iiassive. submissive indii iduals, extn m- 1;. 
dependent uiion their mat-s, and yet revoltiny ayaiti-l 
them, as -hown by a j-oi-d deal of friction in thi-ir 
marit.al lives. In tin's connection, it is worth while to 
k-ani the sexual adjustment of such jiatients. 

The imiu.s'trial adjustment of such individuals is 
ver.v interestiiij.'. < speciall.v from the ps-irif of vii-.-.- rf 
their ahilit.v to hold a position tiuriny the mfiiir.-d 
treatment of ulcer and ako followiny ojwr.'.tion. Thi- 
has been m.ade the subject of a special -tudy .-ind v, ill 
Ik- report-d later. iMiyer .•iiid Pcher). 

The p.atient's reaction to ,s<H-ifty and to hi-- felk-v, . 
man is another important factor to -.ihieh .a yi-Ml deal 
of attention must b-- j-.aid. Very oft< n the j.atj--nt 
hlami-s the ditTuult ec-no.mic pe.eiisi, a- w- 11 a- hi-- 
uk-r. a- the cau--- of his ind'istria! masadjustn-a r.t. It 
i« ver.v diirault to dfti-rmine v.hithcr th-- fi.-itient's 
maladjustment is dm- to hi' di-i-a-e or to the j a.'-tit-j- 
lar i-i-on-mic .-tr-'-s to -.ihich he i' I- ir,!' -ubji . t'-si. 
Cltn-.ciar.s have hmy r-coyrir.-d that a rfcurniK- of 
sjmpt-*nt- i.-.r. i-- a-'-e-i.-itsii -vith a ---vere - motional 
up-* t- In ri yri.vt rrarn ii.-tancis it i- j-'-ss-b'e to n-sts* 
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an amelioration of the symptomatology when the 
social-economic or sexual problem has been atljustcil. 

We wish to present now an outline of the various 
forms the therapist may employ depemiinjr on the 
nature of the case. 

1 . Hiffiirtu'e Reeducation, 

With simple instructions in reference to rest, re- 
laxation and divided food inlahe ns snpyested above. 

IIRPORT OK A CASE 

L. W., a younj: .Anieric.an, aite 42, drcj-s-siilefinni). 
bachelor, duodenal defect with deformity, duration 12 
years, periodic recurrence despite treatment by various 
e.xcollent clinicians. Thi.s patient had periodic recurrences 
each Sprhur and Full, which were defiidtr-ly as.snciated 
with the tension of his bu.^ines.s activities. With tveiw 
sca.son’fi change in style of dre.s.ses he war constantly re- 
turnintr to the same driving tension of a hirhly competi- 
tive and nervc-wrackintr hu.rine.s.s. Jli.r life was one con- 
stant rush from one city to another to obtain his i-rders. 
am! it was then that hi.s .s.vmptoms recurred. UK towel 
habits were bad and he con.rtantly complained of eenrtipn- 
tion. 

The first .step in the palient’.s treatment v.a.., to e.vplain 
the importance of a .scheduled daily routine. The impor- 
tance of rela.xalion in his husine.ss life nn<! it.- relation to 
his .symptomntolotry was made fleftr. A iehedubsl routine 
of diet was ndvi.scd. Atro|iinc, together with alh.'dies. was 
admini.stered and the patient ivaji n,“ked to return for re- 
peated observation.s. The patient was nbo ashed to retiini 
e.spcr.ially at pre.«en'onnI periods — and nito at petieds of 
ttrcnte.st emotional tension. Ttii.s treatment ttave voy 
.satisfactory clinical response. The symptems aliated. the 
retention dimini.rhed and the patient wa» able to continue 
at his occupation. lie has luid ucca.rionn! n eurreuce.'", but 
thesii were mild in character. He K aide to continue hi« 
work without interruption and .“ei-.s the iih.v.‘‘ician only 
when notified to do so, 

2. Simple Stipocetivr TIteruinj. 

When a patient i.s .soniowhat tense ;iud aiuxiou.-' with- 
out any evidence of a clear-cut neuro-i.--, simple .-'tiy- 
jro.stive therapy with medication f.s very mucli worth- 
while and prove.s to he suece.ssfu! in a preal many 
case.s. One must remember ttint even atropine .and 
aikalic.s have a very powerful .sueyi-, stive etTect, fo- 
ftother with their specific value in ulcer therapy, 

.3. Tlirrapy htj lutrllrctiwl Insii/lit. 

In a jTood many case.s the patient enjoys receiving a 
(Treat deni of attention which naturally comes with 
any physical illness. Thi.s hold.s t.speciall.v true in 
yountr, somewhat immature individunl.s witli familie.s 
who alway.s have Iiceti over-protective, and in such 
ca.se.s there is a marked "necondnry p.'iiii" from the 
illne.ss. In thc.se patient.s a review of the per.sonality 
with c.xplanation of .some of the mechnni.sm.s of their 
behavior, rc.sult.s in paininK intoliectual insiKhl wiiich 
help.s them to change tlieir attitude toward their ill- 
ness and liberate.s them from a dependent position in 
the family. 

4. Social Therapy. 

A.s we have indicated, many of our ca.«es ma.v be 
caused by difficult social and environmental situations. 
In such ca.scs proper environmental manipulation by 
the social worker, wliich the patient a .sense of 
secuidty in the unstable world which aurround.s him, 
may load to a marked improvement. In private 


practice, where the aprency of a social worker is jiot 
.availahie, the ph.v.sicinn must function in that capacity, 
as physicians ahvny.s have functioned. 

6 .- Therapy of a DepevdetU Attitude Upon Physician 
or Clinic. 

There is a voiw important prouj) of jiatients who ata 
very faiUifuI, and wlio come to the clinic time and 
a};ain without showinj; an.v subjective improvement, 
Such patients become extremely dependent upon the 
clinic and e.ipeeinlly uimn the physician for whom they 
develop n deep emotional attachment. There i.s no 
(juestion but that these patients have serious (‘connmic 
problems; but the more the physician tric.s to help 
them and unden^tand them, the le.ss improvement they 
show. 

Case 2. A nutn of -fC has been coaiiia; to the clinic for 
a year and ii half, complaining of eparastric <!mtref.<i rc- 
currinp' rcpiihirly after inr-nK. lo.soeiatod at time* ’.vith 
nausea and belchiiijr, relieved by int.aV:e of food .md roda. 
Vomitinn avisv prvi'cnt on occasion.s and severe nipht pain 
wi!.-. pnrtieulnrly ftrikinp. Ifunstion of symptonuitolofry 
was appfr.ximiitcly nine years. Both the patient and hi.s 
uife were e.vtremely proud pcsiple and it was only under 
con.'-idenible pressure that they consented to accept a 
certain amount of help. The jiaticnt w.i<s c.xtri'mcl.v touched 
by the phy.sicianV interc-rt in him. On each con.'s-cuthc 
v)-.it he tH-canu' tmirc nnd more sciiliment,il. sh^l copious 
tears, lieniouneii hi.s ill fortune .and persisted in hi.'i fra.stro- 
inte.'tinn! complnint.s. .-\n X-rny of the pnstro-intc'.tina! 
Irnet shuwid a dumlenni deformit.v. Varioti.* types of • 
medication were tried, without much ladicf. A study «£ the 
liatient’.s hiicknrmmd reveiilie! the fact that the patient 
rnnic from a .<toc); where ther-> wa.< n nre.it de.al of admira- 
tion for relifriou.s li'.aiitinir. AVber, the imtient wa.s a yovimt 
man lie beeiinie acijuninted with the daughter of a dis- 
tintruisbed clernyrimn wlin at that time came on a aii-'fion- 
nry tour to America. The patient was fn.«cinatei! with the 
ynumr w'onuin and felt very hnjifiy when she con.'ented to 
marry him. He bernnie very ainhitiout and enercetie and 
to prove hi? own wortli he nmns.sed a fair fortune. All 
thi.-i will lo't in the deprewion, which tvn.s followed by a 
complete rejection of the patient by hi? wife. Hence, the 
v.xtreme attachment to the ptiy.sici.in. who in .a sense. 
,»yrnV><.lireil to the patient the .same thintr- The more the 
patient was helped, the more he wanted help nnd the le.-s 
he improved. For this renann, a very drastic .-ittitude wa.s 
taken, with a eoniplete rlmnye of attitude toward the 
pntient. He was told that he must ccn.se beinp a cbiid, 
that he must no out nnd work, and face his re.spon.sibiiities 
like a mature man. This wn-s followeii by a morked 
emotional di.siday on the part of the p.nicnt and a rather 
((uick adaptation to realil.v .situations with nmikcd dimimi- 
tioti in symptomntolopy. Such radic.s! treatment may bo 
indicated in tlicse typc.s of case.'. 

(i, P.-’iirhnnnalysi.e; Pnticnl.s with definite neuro.sis 
which can be bellied only by iiiton.sive p.sychothernp' 
of a rather specialized kind, includinK ps.vchoanaly.sis. 

It IS known tiiaf an ulcer may he .symptomles.?. The 
(tenoral explanation ha.s been that such ulcers occur iti 
rt'srionn which may he termed ‘‘.silent areas,” Such 
ulcers ma.v show .symptoms onl.v at the time of hemor- 
rh.'Kte or perforation. Apart from the loc.ition of 
‘•.silent areas." the absence of symptonus ha.s been ox- 
Iilaincd bv tlie fact tbal their threshold for pain sensi- 
tivity is itiKh. Thi.s proh.nbly i.s true, but it occurs to 
us that there .arc other factors wliich may serve, to 
explain tlie absence of subjective .symptoms. There 
.arc a number of ulcer patients who occasionally com- 
plain of distress, hut it i.s eitlier minimized by them or 
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(Jois not nrisitT in tli'-ir coii'-cioucnos^. When such 
patii'iits become di'tnrle-d emotionally, or Ih-oI with 
Hjx'cial problems wbich they cannot meet, the symp* 
toms of ulcer come to the foreground and it i« then 
that they complain of their distress, and Ixcome aw.nro 
of beinr ill. Hence the apjyeanince of symptoms in 
emotional .stress and conver.~ely, the disapjiearance of 
symptom.s when there is a favorable chanye in the 
total silualion. Thi.s e.xplains wh.v simple removal 
from a difllcult situation at home may help the patient 
without any medicinal therajiy. 

We doubt very much whether one can hoj)e for a 
complete relief of symptoms of peptic ulcer in a 
mnladju.sted individual. In our experience, we have 
seen time and ayain. how oven with the removal of 
patholoyy, jiatient.s remain ill and heeji on returniiiy 
to the Ga.stro-Intestinal Clinie, prc.sentiny new s.vmp- 
lom.s which arc nothiny hut somatic conversions of 
their underlyiny emotional problems. Tin's is also true 
of a ii.atient with a healed duodenal ulcer and a social 
mnhidjustmenl. 

The tendency of a jieplic ulcer to heed spontaneously 
is well known. This i.s iiarticidarly true of ya.stric 
ulcer; and post-mortem stndie.s reveal many healed 
ulcer sc.ars. Duodenal ulcers likewise* liavc a nornnd 
tendency to heal, irrespective of any form of tlierapv. 

On tin* other hand. Hie treatment of ulcer hy alkalies 
or an.v other form of medical manayemont h.as its per- 
centaye of failure as well as its iiercentaye of cure. 
.Some of those failures may be definitely attributed to 
the complications of jieptic ulcer, such as pyloric .sten- 
osis, ]ieiietratiiin into tlie panrrons, perforation and 
hemorrlmye, which ro<|itire suryical intervention. 
There nre. however, a pereentayo of failures followiny 
medical ulcer therapy of any typo which we are unable 
to explain. The inability to explain or correct these 
failures ha.s often resulted in needless operations, or 
patients have liecome culti.sts or confirmed neurotics. 
If we nnal.vr.e these failures in the liyht of what we 
know of the individual, we may exiilain the oriyiii of 
the symptoms and either witli or witliout meiiicinal 
therajiy obtain :i favoralile result. Thus our iiercent- 
nyc of failures by medical therapy should be decreased. 

I’atieiits do have recurrences of symptoms, even if 
tlie.v are well-adju.sted emotionally, and these recur- 
rences limy be liue to activity in the ulcer it.self. It is 


eiiually 'true that patient.s b.'ive ris-urrent .-impton.s 
de.spitf trealmi’nl by .any nrcip’<d forms of ulc.r 
therapy and th' se recurrences may ab'i !“■ a-siKiatcd 
due to activity in the ulcer. The reasons for the re- 
ciirreiice.s are apparently not alway.s elear to iH. de- 
.spite all of our attemjd.s at clinical nr psj ehohiyical 
e.xplanatinn. Le.sl we lx* misunder.‘'t<«'s!. ve wi-h to 
empha.size that the so.-ial adju.stment or a.'iy other 
form of .adjustment is adviK-ated onl.v as a yreal .aid in 
st.abiliziny an individual p.atitnt and make him b'S 
viilnerahle to recurrence of .symptoms. 

May we not a.ssume that in ailjustiny our p.atients, 
we may alter secretion and motility in .such a way iis 
to have .a favorable infiueiice on the he.aliny of a peptic 
ulcer. If we accept the role of emotional infiin nci’s in 
the yene.sis of ulcer may we not accept the idea that 
the eniofioiial adjustment may have a Ix tleficial effect 
in the theraiw? 

SUMMARY 

1. The importance of tin* individual as a whole, has 
not been eonsidertsl sutliciently in the discussion of 
ulcer therapy. 

2. Ill the normal individual ulio has a j'eplic ulcer, 
the stress and strain of emotional, biisine", ‘(vial and 
sexual problems, interfere and ayyravate the symp- 
toms of the ulcer. If the pby.sician can help Hie jiatieiit 
to solve some of lii.s difiiciillie.s, sucli therapy is eon- 
ducive to the liealiny of the i« pHc ulcer. We t'ii!-id< r 
.such treatment an imjiortatit adjunct in the m<dica! 
therapy of peptie ulcer. 

Invest iyat ion of the emotional life of the piitieni 
is important in the dilTeniitial diaynosi.s of peptic 
ulcer. It is iiarticidarly important in early and doiihi- 
fill case.s. 

•I. Since it is diflicult at time- (o dilfereiitiale be- 
tween a "healed ulcer” — with an ulcer syndrome due 
to an "cmoHoiiar' state and .'in active ulcer with ulcer 
.symptoms, an invesiiyatioii of 'the emotional life of 
the individual is important for the ther.'ipy as w-ll as 
diayitosi.s. 

If patients have recurrent nicer .syndrome folh.v, iny 
apparently siicce.ssful op> rations for u!ci r. it is impor- 
tant to investiyate tlie individutil as a wlioh' i-. ftiie 
attemptiny further medical or suryical therapy. 


The Value of Cholesterol in Milk* 
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A MONtf Hie hundred or more recoynircsl constitu- 
-r*. ents of milk is th.e sutistanre known as chole.stcrol. 
Chemicall.v. it is a .stt rel with the formida. C..H, O. 
Quantitatively, it is one of the nlatively minor com- 
poneiit.s of milk, .since this sterol is pre.scnt in whole 
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milk only in amount' varo'iny fr<m lo to I.* my. j * r 
IHO C.C.. or from l<to t/i ITiO my, of (l;r,le'.t< .rrl ir, D... 
quart tif milk * Ji. Tin re -.--.ms to is- j-.o e*. id. r,,. 
.show that rholesjiro] js mere, or !■ .'.hua.J.ar.t :n anv 
particular yrride or type .if miik. It rd-o m-urs 

in human milk. 

(Ju.alitativciy. ho\wi,.,e. jhi- -mal! arr,' ui.t of i !,.,!< t- 
terc*! in milk a m.-itl. r of f-me siyaifiranre. a-, indi- 
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cated by tliu lunL-tions allributwl to cliolc.-ftoro) in Uio 
liuman orKaiiisni by Iluj'xthal and Hunt (2). Tlifso 
functions arc ascribed as follou's; 

"1. A constituent of the framework of tell because 
of its stability to ordinary chemical chanKc*. 

■‘2. A protective substance in celts, exertinjr its 
elfcct as; 

An anti-toxic, anti-homoiytic and anti-infec- 
tious aKent. 

An insulator of tiie central nervous .sy.stem. 

A conditioning constituent of tin; skin. 

A conveyor of fatty acids to and from fat de- 
posits. 

"1. A facilitator of fat absorption.” 

Because of the importance of cholesderol in human 
met.'iljolisin .-ind because milk is such a v.altiable adjunct 
to our diet, it .■'cems desir.ahle hrielly to cal! .attention 
to sonu’ of the more recent .studies rn.'ide with choles- 
terol .showing its value in niilk. 

Aithoupii it ha.s lieen assorted recently that a hipli 
chole.sterol diet m.ay be a factor in the development of 
human atiierosclerosis a form of arterioscleiar'is 
oliaraeterized by {lepenerative chanjres in tiie connec- 
tive tissue of ti\e arteudal walls, the evidence xviiivh 
tends to incriminate chole.sterol ns a c.ause of llii.'-- con- 
dition is not impre.ssive. Although abnormal deposits 
of cliolo.sterol aro consistently found in tiie atherosch i-. 
o.sis plaque.s, .and tiie amount increases witli tiie extent 
of the ntherosclorosi.s. no one h.as as yet (iefiniloly 
proved (hat tiie deposition of cliolesterol is the cause 
rather than tiie i-esult of the ilise.ase. Chole.sterol de- 
posits are also found in tiie IkkI.v in ^.^all bladder <lis- 
ease, in iiriconf rolled diabetes, lipoid nephro.si.s, and in 
.a number rif otiier morfiid eonditions. The.se deposit.- 
.seem, howesvr. to be the result of a disturb.anee of 
met.aholi.sm. ami not (he causative factor of (he dis- 
ea.se. 

That tlii.s is so in tiie case of atherosclero.sis is indi- 
cated by the work of Jmnde and Kfierry M ). who com- 
pared the eoiieeiitratioii of eliolosteral in the blood 
serum with the lipid content of the intim.a cif (he aorta 
in J2.'l necropsy cases. Tliey found no correlation what- 
ever between tliese two factors, even in .subjects with 
a marked depree of .atiiero.»elerosi.s. and reported that 
the average .amounts of cliolesterol in the .serum of 
these person.s were practically identical with those 
noted in normal healthy subjects. 

Tlie.se results, as well as other e.xperimerit.s, .«ays an 
editorial in (he Jnnrnal of tin' American Mcdiral A.v.so- 
i'iatiou (ft), ''clearly indicate that factors otlier than 
the eoneentration of cholesterol in the blood must be 
involved as etioloyic axents in tbe production of the 
lesions eharacteri.stic of this di.sea.so.'’ 

Athero.sclerosis lias lieen produced in the rabbit by 
Leary f',’,), by overwhelmintr tiie weak metabolic 
system of this animal with do.scs of cry.st.alline chole.s- 
terol, but this fact does not have a human application. 
Ill th(* normal human bod.i’, ehole.sterol is both .synthe- 
sized and destroyed, so that the bodily reiiuiremciits 
for this substance are maintained in a .state of wjuili- 
brium. 

Althoupli it lias been allowed f2) that the ti.se of 
liip'li fat diets in the treatment of diabete.s during the 
decade from 1920 to 19, '10 resulted in an increa.se of 
arteriosclerosis amonp these patients, no .stnti.sticnl 


data have lieen adduced to .support thi.s contention. 
Freyberr. -Vewbiirfdi and Murrill liave .shown, further- 
more, Hint there i.s no correlation iietween the level of 
chole.sterol in the blood of di.'ibetic jiatients and the 
amount of fat in the diets (Oj. These inve.stipators 
state that lack of control of the diabetes appears to bo 
Die major factor in the causation of hyporchole.ster- 
emia in diabetic patients. 

Altlioiipii other sterols occur in plants, cholesterol 
and the related siibslaiite. erpo'derol, are the only 
sterol.s found in tiie anima) bod.v, according to Bills 
i7), wlio ha.s written a noteuorthy jeview of tiie pli.v- 
•siolopy of the .«terol.s. Cholesterol is a constituent of 
body cells, heiiip especially nbuiidant in the brain, 
wiiere it tV tliocudil to act a“ an in.-ulatins' inwiilim for 
tiie myelin idieaths of the nerve fdier.^. Chole.sterol is 
iistifill.v associated witii fat, fonuime e'-iei-.s v.-ith the 
fatty acids. It is prc.scnf iii thi* blond both in the form 
of choh'.derol and a.s eholvsteiol e.sters. the normal 
ratiKe beiiijr con-^idered to be fiom 120 to 2.'!0 mir. per 
100 c.c. (2). Determination of blood chole.sterol has a 
diajrnoslic value, alliitmpii many factors may intiuenee 
the (inaiility jirescnt. 

In a nrent article, Bills t.S.i .state.s: “The fact that 
vitamin 1) i.s not a sinple chemical .siibstaiice has onlv 
recently been recf>pnizcd. The vrroneoii.s view still cem- 
motil.v lield i.s lliat ert.'o;dero| is tlie parent .sidwtance, 
or provitamin, from which all vitamin D arises." 

The irradiated erposiero] i?. tile most tlionnuTlii;.' 
.studied of the vitamin D (troiip. Irradiation of yea.st 
fed in proper :immiiits to cow.s pri'diice.s a vitamin D 
in the milk, the pnwitamiii of which i.s erito.sterol. 
Tin's is the vitamin 1) pre.-cnt in ei'rtifiod milk. 

In the human .<kin. the Cat is compri.scd of about 
19 tier cent cliolesterol. The provitamin of cliole.sterol 
accordini' to ISllI;’ fb'l is “-dciiydro-chole.stero!. Under 
tile intliience of ultraviolet lipdit from the .sun. or from 
artifickd .soiiiTes, this cliolestoro! i.s .activated throupli 
it.s jinivit.-iiniii. Iiecomitiy an active antirachitic apent. 
The jirovitamiii in the cholesterol of milk, which is 
Iirobabiy 7-<Iehydro-cliole.'iti'rol (8). i.« changed into 
the aiitiracliitic vitamin D, when .subjected to irradia- 
tion. .'Xiisioicher and Suppler ( 1 ) have shown that 
about 82 jicr rent of the cliohastero! in mill; i.s in the 
fat, and that the remainiriir 18 iiercenl is found laryeiy 
in tbe milk jirotein, l.actalhumin, with which the 
vitamin 1) pri'diiced in milk by irradiation form.s a 
.sympte.x'. or a tiro.sflieticaliy-bnnnd combiimtion of en- 
hanced antiraehilic potency. 

Comiiarcd to many other fowls, milk, cream and 
butter are not. as lias been chavped (4). p.articul.arl.v 
potent source.s of cholesterol. According to Bridne.s 
(9), the food.s riclie.sl in this .substance are epR yolk, 
beef and calf brain.s, kidney, and liver, which contain 
as much as 120 times the chole.sterol found in whole 
milk. Butter, beinj: a concentrate of milk fat. has 
nbunt .seven times as mtieh chole.sterol ns milk, and 
chee.se is al.so hiplier proportionately in this .substance 
than is milk. At least 40 other foods, the cholesterol 
content of which is known, exceed milk in their pro- 
portions of cholesterol jicr 100 prams, and even such 
common food.s as oranpes. bread, le.an beet, ehicketi, 
chocolate, ham, and bird Ciiuai or far exceed milk as a 
source of cholesterol, althouph tiie amount taken into 
the body would dejicnd. of eour.se. on the amount of 
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ftxiil inrt>U-ii. The ihol< 'Iito! contt-nt of ;i nuinli'r of 
rfj)r>“i‘n!.'itivi,- foods, ;is ri'A-n by I’n'drC' <‘J;, is 
fsho'A'd ill !tic .'iicomipniiyiiii; (Table Ii. 

Wiicn foods containinr cbolesteml are ealeii. ai! of 
this h'tibsiaiice doe< not pa«' directly into the blo"d- 
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fitreani. but nuirli of it is converted by the eiir.ynu, 
chnh'sterase, into otlier substances, .some of whicli are 
excreted, and some of whicli may po to the tissues in 
the form of esters. .Most, if not all of the cholesterol 
in the body is. linwever. probably synthi'.sized at an 
unknown .site. "When all the fact.s are considered.” 
.says Hills (7) "it appears as likely a.s not that animal 
.sterols, in t-n far as they are endopenmis, oripinate in 


the cells in whicli th' \ Vni.n.in th in ‘1 < 

other hand, is readily rdeoiie-'! by tie human t'o.ly, 
and in th<‘ .■i!eeiii-e of tin- •i!<'xts of sunbylit. run t !>• 
[trovided for infants .'itid rhil.in n in the form of ap- 
propriate frs.d-ttilfs t.r Pitle-r in.'ii- ri.als. such .as ei>i 
liver oil, ether fish < iH, Mtairdn 1> milk, and i tin 1 
.siib'taiKes containinr ori- <•'' ihe \atioU' forms oS fhis 
vitamin. 

A rari'fu! investiyat ion of tla- i.'Teit* of tl.i- "pi.*- 
teclive fofsis." definisl as niiik, erys fruit, vey. t.ahh s 
and letturi-, on the incideree of deceju riitiM' di*>a 
was niadi' sever.d yi-ai . ayo in I.anp“tretli (1*0 v.h.n 
leported that an amdj'Ms of thi' diet.iry histories of 
."idl [<atients rete.'ded that the aterayi- diet e‘iiit.')in’'il 
o.'dy Iti pi-r cent of th' se protis-tive foevis, ami thi.t tin- 
percentape incidence of (b’per.erat ive di'ease inenas'd 
as the iRTcelltape of pis'tective food deereased, Hy 
means of a diet containinr 1b I>'’r ci’iit of piotertive 
fossi. improvi-ment was hii'iipht about in 7.'i per emit 
of a protip of 17-1 I'l’i'.sons. usiiidly by mitipalien of 
ilistri'ssinp symi'tnms. and often by actual n'-toration 
of the inteprity of tin* lujured stnutiin'. Ineiiabs! 
amonp l.anpstrothV cas(>s were arteriosclerosis, as 
well as byiiertension. myocardial deyneratioii. ar- 
thritis. chronic piisiro-inlestinal disease, liiabidi's, .-iiid 
mipraiiie. 

From the data iire; ent> i|. it would .seem, then-fore, 
that (he rmall amount of choU-'teio! in mill, is, if imy- 
thinp. a helieficial rather than a detriment.-d •ulntaiue. 
In the liphl of modern knowb-dpe, ihiTi- si.eiin to be 
no adnjuate rea.sTm for urpiiip (bat normal (a r.sops 
attemiit to curtail tli>- amount of cbolesterol in the 
diet 111), ('erlainly, then' is no adnjuate inid>nc<’ to 
incriminate milk a.s a factor in the develojimi-nt of any 
depiiurative disease, iueludinp all forms of art'-rio- 
sclerosis- i)2t. 

Fine milk, wbetber c<'i tifa d or iiasteuri.'ed. exhibits 
mail.' dietary virtues, ar.ii -ii far as wt' know (■'-iJiiv. 
has no nutritional disadvantap<-s but many mivantap* s 
for the averape, norni.'d i>ersou, no matter of what ay 
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Studies in Gastric Motility 

The Relation of the Size of the Meal to the Gastric Emptying Time in the Dog, 
Using a Meal Rich in Fat and Protein 
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I K a recent paper (1) it \ca“ .v.'iinvn tiial in the en.-'e 
of man tiiere wa.** a definite relation helwef-n the 
i^ize of the meal and the pantric emptyinp time. The 
standard merd used in man con.-'istr.d of I.'> Gm. of 
Quaker Farina. When the .‘=nhjecl v.as piven a nieai 
twice the .size of the .standard meal, the average )ra*.|ric 
emptyinp time v.-a.s jirolonped lO.?” per cent over the 
norm. And when a meal three time.s the .size of the 
.standard meal wa.s piven the subject, the averape iiro- 
lonpation of the pastric ernptyinp time was per 

cent, 

While llies'e re-siiit.s were not uiueviKucted, neverthe- 
le.s.s, as far as we are aware, tin.* was the first time 
tliat ndequately controlled work had been done on the 
relation of the .size of the meal to the ernptyinp time 
of the .stomach. In the .study just (pioted ,si.'? suhjeets 
were used; live pave ennsistenf ri-suit.“, that is. the 
larper the meal the lonper wa.s the pastric tniptyinp 
time. One .subject, liowcver, was refractory; repard- 
less of the .size of the me:d ' within the limita of our 
inve.stipation) the pastric emptyiiip time rva.s not 
prolonped. 

It wa."! thoupht wortlt ^vliib- to perform some well 


in live healthy viporoits dops. Thesi; animals had (irevi- 
oii.sly been kept on a jiresrribed diet, were fed the .‘amc 
time each da>' and tvere trainid for tiiis type of v.'ork. 
The standard meal piveri these dops was one which has 
been uk< d in this laboratory for ,a number of years. 
f2). It con.sisted of; -If) Gm. of hamhurper ste.ak, 10 
Gm. of dried pround bread and oO c.e. of milk. Fifteen 
Grn. of barium v.er<- .added for thioroscoiue pnrp'Ve;!. 
A number of determitiations weix' made foidy one. 
however, ejieh day) and the avrr.ape flpiire v.’a-i u.sed 
for the norm. 

After (lie control pa.siric c-mptyinp tinn- lead in-en 
determined, the dops were piven a meal twice the size 
of the .standard meal. From four to si.’c determination? 
were made on each animal mid the aveitipe ilptire was 
used. 

They Mere then piveri a meal three times the size of 
the .stnnd.an! meal; from two to four dolermin.ntian.j 
were made on this type of meal and the aver.ape fipure 
was upain u.sed. 

ItB.'tULTS 

The aecoinp.'inyinp table shows the results oht.ninod. 
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controlled animal experiments .so a.s to check the re- 
auU.s obtained in man, e.sjiecially since the pastric 
ernptyinp time of one of the human subjects w.a.« not 
altered by incroasinp the .size of the meal iiipested. It 
was felt too that it would he of intere.sl to .ascertain 
whether a meal la'ch in fat and protein would pive n 
comparable result to one relatively rich in e.arbohy- 
drates. 

METHODS 

The normal pastric ernptyinp time was n.scerfained 

I’rom Iho IJ<*pnrtmfnt vt of Wrttl Vlrclnlo, 

n 


It will be .“cen that in case of the staiidimi meal the 
.'ivornpe pastric ernptyinp time for (he five anim.al.s was 
G.nS hour.s. Wlien a meal, however, twice the size of 
the .stnndjird meal was u.sed the averape pa.stric enipiy- 
inp' time was 30,07 hours — an increa.se of 58.M per 
cent. And when a meal three times tlie size of the 
standard meal wa.s used the averape p.astric ernptyinp 
time wa.s 32.-10 hour.s or .an increase of OO.SS per cent, 

DJSGUSSIOK 

The result-s obtained with dop.s cvere more strikinp 
than those obtained in ninn. It is re.alized that tlic re- 
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>uh,'. JunvoviT. nrt- not ^tru•tly romi'ot'atilo piiiiv tlio 
coniiwition of tlio moal-'. jirovioiwly nu'ntionp<l, was 
quite ditTeront. TJie QuaKer Karina wlticli was usH in 
makiny the oh'-crvatioas on jiian has ilu' followinjr 
cotniKi'ition: 77.7 yer cent carhohyiiratc; t'.S per cent 
protein; 0.9 per ci nt fat; t!ie reinainiler crinsj.sts of 
moi.stun-. ctiido i'iIht am! as!'..* Tlie inea! used in 
.siudyi.ny tin- ilt'i’-, hmveter. 'vas nJatitely ricli in fat 
and protein. 

T)'.'' doy- yave nniarhal'ly coii'tant results; the 
I.s.ryer tm.ils in a!l of t!ie animals in tlie .series pro- 
dticts! a pts'lenyation of the yasiric entpiyiny time. 
Th.e human c.a.se whirli .sl-.owisi r.o dilTeruice iti yastric 
<‘n;p!;. iny tin;- ri'yanllc-s of the sjre of the meal <.at 
I'-a-t oithin the limits of our mvestiyationl ua' a 
distinrt .stirpri-e to <!«. It would 1-' I'f interest to }.now 
if there are tm.ny jnilividua!'. Tlie js'snion. .sjre 

and .shrij'.' of thi" stomach nhin vow <d thi'iro-eopie.'dl.v, 
of this sul'jcs-t. aj jse.arid r.ormal in t vi ry n sjMvt. The 
sulqivt, fiirtla rmor' . did ti' t rr.m; l;.in of .anj 'uU- 
;<vt!\e sv mt'tt nis uhnh ar'- e-'me.'.enly :,s>i> mt'-d v\;lh 
> \tri m<* h.tinyer. 

The uau'U.'d ri'ult' <ht,ii!’.. <1 uith this isalividuat 
tmph.’.'ire how har.ardous it i- to pn^liit tin outronie 
of ir.\< 'tiyatii. v.erl, »%>:! tho'iyl: the' -.'.or’, appi.-.r'* 
quite pr<dirtah>. 

Till' ph,\.<ioh'y,rat iAj.'.;,T.ati<.:'. v.hiih ma\ le. yivtii 
of th.e fart th.'it ther<' js tut .a diri.t pri’ii.irtion !e- 
tue.n th-' yastrif <mj't;. iny tin*'- .'.rd tin- si.--- of the 
tm a! is ih.-.t th.e l.-.ryi r ;r,e:.l iMu-es a ytii.ter di>t<ns 
sion of th'- rt('n;.-.fh mu- ;u!.'.t!u<- Ir>!i iu.'d.<‘s tlo- ri'!!- 
trrirtions nu'r'' tlToitiC'-. It has t,-<!.t!y iMeti shown 
tli.-.t stU'S-itll mU'''-!i- Ii>e itri.-.t'd n-.usrh- H capalde of 
coatraetiny more i if.-i. t.tly v.lun it (s timh r a certain 
arTio'liit of titi-if-n. 

While ft ;n p-.s-jide tl'.at th'- pvieisi'. .'it lim<s may 
play an imp'irt.-iiit role In y.'i'ttjr <n'.iitjiiiy tint'-, its 
action must i.ot U- o'.er < .mph.f.s(.-f .1, ih-ietit norJ. >"'> 
has ronfirniet! th<- latllcr uorl. that i'..-tiou of the 
pylofir !.;diil.rti'r < Ilatr.sti dt"' ojsr.ition) in doys or 
partial parassmi'atlietic df r.i nation of the pjlnrii" 
had no clToct o!i the yastrir (mpijiny titui-. The eon- 
r<n‘us of fipinion . n'.s to le- tiiat iiml'-r normal eon- 
ditions the pylofu« ilws not ynatl.v Inlliienee the 
yastric i tnptyiny time. 

Till' re ul!'.’ fditaimd uith the ileys c> rtaiiily cor- 
r'.l.orate iliose idjtaliied on man. It tuay he raid tlnn 
tiiat a laryt- tti'-al no mat'<r v.lietlii r it consists mostly 
of f arlsdijdnits s or is rich in fat ami protein i'. 
cap.ilde of delayiny tlii' ya-lric emiuyliiy time lonyer 
than is a mialler meal, 'Die dat-i in tins p:ip>-r ah-o 
jednt to the fact that a larj-e ni'al rlcIi in fat and pro- 
tein i“ raji.nhh' of delayiny tlie yastric einiityiiiy time 
prop'irlionally lonyer than would one com istiiiy mostly 
of carhohydrale'.. The fact, hotw ver. that man was 

* b! fiePTf-tifif**! >5 r^. !Ci"i ir'*r. |>ifTf»j»r r^t 

< f tJ #• Q ,»Vrr (»«!» C'-- y 


u.sed as It .subject for oiie type of meal and the doy for 
.•mother type of me:il mnke.s it nece.s.sary to accejit this 
with a certain amount of re.sercntion. Althouyh (he 
rc.suU.s arc not strictl.v coniparalde the data are nio.st 
.suyyc.stive. 

SU.MMAnV AMI) COKCI.U.SION.S 

Kivc healthy doy.s were yiven .a standard meal con- 
sistiny of -it) Gm. lianihiiryer steak; 10 Gm. of drictl 
yroujid bread and .'0 c.c. of milk toyelhcr witli 15 Gm. 
of hnrium .sulfate. The averaye yastric emptyiny time 
in the fivi* nnimal.s for thi.s meal wa.s G.dS hours. When 
a meal twice as Inrye was yiven a prolonyation of 5P.M 
per cent in the yastric emptyiny lime wa.s noted and 
when a meal three times the .sire of the standard meal 
was yiceti a prolonyation of fPh.'^.S pi'r cent was pro- 
dncetl. All th.e animals reacted in the same way. 

l]i the ease of man (work previously rejiortedl in 
uiiich a meal was tiseii consistiny laryely of carbohy- 
drates, a meal twice the sire of the standard meal 
prisiuo-d a iirotoiiyation of th.e yastric emptyiny time 
of IC.-s:; ]ter cent. meal three lime.s the .sire of Iho 
latter camid a proh'nyatii'ii of per cent. One 

im!i\idual was refractory. 

It i« ruyvestul that the re;(stut tin- sire of the meal 
was jiot directly proportional to the yastric emptyiny 
tin’.e w;is that the laryer m<al e.Nerted incre.'ised 
t<-ii'lon on till- yastric tm)scul;iture and caused more 
• If'-ctive y.'istrie contractions. 

The cotieltisions uhirh may he lir.'itM) from this 
«(irk are; 

(it. The ri'.sult.s tihtained in tloys confirm those 
•'htjiined in man. namely that the laryer the tneal the 
lonyer the yastrir emptyitiy tiim- fwilhin the limits of 
our im'c'.sticationsl. 

(Ut. TIu' fir.st named conclusion i< true whether 
the mi'.il consists laryely of carhnhyiirates or is rich 
111 fat and protein. 

lit). The data furtlier .suyyc«l tiiat a larye meal 
rich in fat and protein is capahle of delayiny the 
yastric emjityiny time I'roportinnally lonyer than one 
consistiny rhieily of carl’oliydrati's. (A.s difTercnt 
anitn.'ils were used with tlie two dilferent meals, (ho 
data must he considensl merely as suyyestive), 

(•}!. l-'inally these re.siilt.s yive further experi- 
mental evidenre to the well known fact that a larye 
iiK-.il will delay the onset of liunyer contractions. 
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How Does the Activity of the Cerebrum Affect 
the Work of the Internal Organs? 

III. The Effect of Conditioned Reflexes on the Flow of Bile Throush the Duodenal Ampulla 

By 

-AI. A. USSIEVICH 


T hat the activity of the e.vtra-hepatic biliarj" pas*;- 
ajjes is influenced reflexiy was established beyond 
doubt by the investi^ration of Bi'uno and Klodnitsky. 
Bruno showed in a very convincing manner how the 
emptying of the stomach influenced the output of bile; 
after extracting the stomach contents via a gastros- 
tomy, the flow of bile decreased to zero, the flow being 
resumed on introducing the extracted contents into 
the stomach. This was confirmed later by Klodnitsk;.-, 
In view of our results on the refle.x connections be- 
tween the cerebrum and the internal organ.= tUssievich 
and Ussievich, Riss and A'vedensky), we have extended 
our investigations to determine the effect of cerebral 
activity on the outflow of bile, using the biliary fistula 
method improved by Pavlov and not removing the gall 
bladder. 

Our obsenations have been made on a 2.5 kg. dog 
named “M. L.” In making the biliary fistula a tongue- 
shaped piece of duodenum about the ampulla was 
e,\'ci.sed and brought to the surface of the abdominal 
wall. With this modification the opening of the 
common duct was surrounded by muscle and mucosa, 
which became well insaculated in the abdominal wall. 


feed the dog 600 c.c. of milk and then to subject the 
animal to different conditional studies. The conditioned 
stimuli were developed by the method of Pavlov, the 
salivarj- gland being used as an indicator and washing 
the mouth with 0.25 per cent HCi being used as the 
unconditioned stimulus. 

The rtoinns of bile output following milk were es- 
tabli.«hed beforehand. The curve of bile output was 
\-ery uniform and the amounts excreted for a definite 
period (4 hrs.) was quite constant. As an example, 
data is presented in Table I for three different days. 
Data for dog “D” is also included. (Dog "D” was 
operated in Prof. I. P. P.'ivlov’s laboratorj' and did not 
.show scarring for ten months post-operatively). If 
one neglects the difference in the amounts of bile ob- 
tained in the two dog.s, which difference may be due 
to differences in water balance, the "character” of the 
process of e.xcretion is evident. The maximum rise in 
output occurs during the first hour, which is followed 
b.v a more or less abrupt decrease. As a rule, the 
maximum decrease occurs during the fourth hour after 
the meal. The latent period of the response varied 
from 5 to 7 minutes usuall.v. 


Table I 

Bi/e obtained after COO e.e. of inil/t 
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Day«i 





Day< 


Hour 

13 1 ! 

15/1 


IT,! 

Hour 

13/; ' 

15/1 

IT/1 


C-C. ' 

c.c. 


C.C. 


C.C. 1 

C.c. 

c.c. 

l«t 

Cl.n , 

11.? 


13.0 

... 

37.0 

50.0 

55.0 

2nd 

t».o 

?.3 


12.:. 

2nd 

27.5 

2.1.0 

2C.0 

3rd 

y.o 

y.9 


h.C 

.3rrl 

22.5 ; 

2T.0 

25.0 

4th 

2.n 

5,5 


5.4 

4th 


ic.o 

14.0 

Total 

41..J 

3?.5 


3‘JM 

Total 


110.0 

121.0 


During many months of observation scarring about 
the fistula, as occurred in the dogs of Bruno and Klod- 
nit.sky, did not result. The scarring in the dogs of 
these obsejwers caused them to report false evidence 
on the rate of bile output after the ingestion of meals, 
as will be observed on studying the data we give later. 

We chose milk as the food stimulus because milk 
was shown by Bruno and Klodnitsky and later bj- Fol- 
bort to cause a large output of bile in the shortest 
po.=sible time. 

The method of experimentation in brief was to 

From the PhyfioJt>?icaJ Laboratorj' of Gorky Iriftitute of AsTJ'coJtare, 
M. A. U-yiei-ieh. Manager, Gorlry. U- S. S. K. 


In Chart 1 the difference between our results and 
those of Klodnitsky is shown. The difference deiiends 
probably on the scarring or the mechanical obstruction 
to outflow present in Klodnitsky’s animals. This as- 
sumption appears to be supported by the observations 
of Folbort who reported an average latent period of 
response to milk of from 8 to 9 minutes. 

After establishing the normal output of bile in re- 
sponse to milk in dog “JI. L.” the work with con- 
ditional stimuli was started. First, we observed' the 
influence of the formation of a conditioned stimulus 
to the strokes of a metronome beating with a fre- 
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COMPARATIVE DATA ON BILE EXCRETION WHEN FEEDING MILK, 
JN CASES DESCRIBED BY KLODNITSKy AND IN OUR CASES 



quency of 160 per min., M. 160. Later, when the 
process of bile output to the conditioned stimulus took 
the trend “normal” for the dog, we applied a new 
stimulus, i.e. differentiation to the frequency of the 
metronome strokes, the new stimulus beating a fre- 
quency of 60 per minute, M. 60. Still later, we studied 
the effect of another conditioned stimulus, namely, a 
special device for the mechanical stimulation of the 
skin through touching it (the so-called “Kasalka”), 
which was attached to a well-shaven area of skin on 
the middle surface of the left thigh. As a rule, the 
number of touches amounted to 24 per minute (K. 24). 

From January, 1935, to the middle of June, 1936, 
175 tests were conducted, which were usually made 
every other day; in several instances tests were made 
daily or at 2 or 3 day inteiwals. During this period 
the animal was in good health and maintained its 
weight and appetite. The animal was fed bread and 
milk at about 4 p. m. and nearly all the bile excreted 
was fed, the dog taking its bile willingly. 

The character of the curve of output obtained with 
the control or “normal” tests enabled us to draw the 
conclusion that the rapidity with which the bile 


reached its ma.ximum during the first hour depends on 
the effect of refle.x influences arising in the duodenum 
on the biliary ducts, when milk unchanged by gastric 
juice passes into the duodenum during the first few 
moments after feeding (Bruno and,Klodnitsky). This 
was of great interest to us because any changes in the 
latent period and the character of the curve of bile 
output could serve as indicators of the effects our ex- 
perimentation (conditional .stimuli) were producing. 
In fact, from the first e.xperiment of applying con- 
ditioned reflexes the amount of bile obtained decreased 
from an average of 40 c.c. to 28 c.c. (25 per cent) 
during four hours of observation. Then, the character 
of the curve changed until after the fourteenth experi- 
ment. During this period of change, as a matter of 
fact, no two tests gave similar results, the latent period 
being at first from 4 to 6 min. and later as long as 
from 12 to 24 minutes, and the period of maximum 
output of bile occurred in the second and sometimes 
the third hour instead of the first (see tests 3, 6 and 
11 and Chart 2). The third test in Chart 2 is of special 
interest because in control tests the maximum output 
of bile occurred during the first 15 minute period of 


THE PROCESS OF BILE EXCRETION FROM THE MOMENT OF 
APPLYING THE FIRST CONDITIONED STIMULUS 


Date— 3/15/35 3/E0/35 

Eypenment— 2nd. 3rd 
Bde — - 30ac 41cc. 

Latent period’4 min 15 min. 


3/21/35 3/2^35 

4th. 5th. 
53 cc 47 cc. 

IZmin.. 24 min. 


4 / 2/35 4 / 11/35 

■ Ilth.. 14th. 

35 cc. SBcc. 

16 min.. 5 mm 
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z 3 4 


12 3 4 


12 3 4 1 2 3 4 1 2 3 4 

Chart 2 
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"THE PROCESS OF BILE EXCI^ETION SINCE THE MOMENT 
THE FORMATION OF DIFFERENTIATION BEGAN" 


Date- 4/13/35 4/15/35 

EX}zrim«nt— i5th. Ifeth- 
Bile--* TZcc. lOcc. 
Laienr period-*6Tnia. 9 min. 



4 /tT /35 4/19/35 4/23/35 4/30/35 

ITth- 18th,. ZZnd- 24th.. 

45cc. 40cc. 48oc.. 59 cc. 

lEmitt. 10 min. ITmin, 5 min. 




Chart 3 


the first hour whereas in this test the output during 
the first 15 minute period was 0 c.c., the second was 
5.5 C.C., the third 0 c.c. and the fourth 1.0 c.c. During 
the second hour the output for the first 15 minute 
period was 4.5 c.c., the second 5.0 c.c., the third and 
fourth periods together 10.0 c.c. In regard to the con- 
ditioned reflex activity during test 3, we observed con- 
siderable licking and a negative motor reaction to 
occur in re.sponse to the appliance of the conditioned 
stimulus. The distortion of the normal curve is also 
quite evident in tests 5 and 11. Thus, it is clear that 
the activity of the cerebral cortex initiated by the 
application of a conditioned stimulus reflexly influences 
the mechanisms concerned in the outflow of bile. The 
influence is not only manifest during the first few 
minutes of application of the conditioned stimulus, but 
is evident through the first and folloiring hours. 

In the fourteenth test it is to be noted that the 
process of bile outflow did not deviate from the normal 
in regard to latent period or the character of the curve. 
On applying in this test the conditioned stimulus 31. 
160 from 4 to 6 drops of parotid saliva was obtained 
during 20 seconds of isolated, conditioned reaction. 

The effect of the application and the subsequent ap- 


pearance of the ‘‘differentiated stimulus,” 31. GO, on 
outflow of bile was studied. On applying and then re- 
peating the differentiated stimulus the normal process 
of bile outflow was again distorted for nine experi- 
ments. No rivo results were similar and the latent 
period was again increased. The data are shown in 
Chart 3 and Table II. In the first experiment (Chart 
3), we observed a distorted curve. In the second e.x- 
periment during the first hour, the following amounts 
of bile were obtained during each 15 minute period; 
first, 2 c.c. ; second, 8 c.c. ; third. 3.0 c.c. ; fourth, 0 c.c. 
(In this experiment the value of the salivary response 
to the differentiated stimulus, 31. GO, was greater than 
to the conditioned stimulus 31. 160). The distortion 
was again repeated in the 3rd, 5th, 7th and 8th e.xperi- 
ments, but in the 9th the normal curve of output for 
each 15 minute period during the first hour was re- 
stored, as well as the normal curve of hourly outflow 
for the four hour period (see Chart 3 and Table II). 
Further, the maximum outflow of bile fi-equently oc- 
curred in the 4th hour rather than the first, which 
occurred in the 1st and 3rd e.xperiments; in the 2nd 
and 8th the maximum occurred in the 3rd hour and in 
the 4th in the 2nd hour. Thus, it is evident that when 


THE CURVE OF THE CONDITIONED AND SECRETORY 
REACTION TO THE DIFFERENTIATED STIMULUS 


5 

4 

S 


I 


The mean, level of xhe condKionad ref to K ItO 


1 


111 


L 


HUMBER. OF EXPERIMENTS 


Chart 4 


UssiEVicH — Effect of Conditioned Reflexes on the Flow of Bile 


23 


differentiation between the two stimuli was being 
formed, which required cerebral activity, the normal 
outflow of bile was disturbed. 

As usually occurs when a differentiation between 
two stimuli (M. 160 and M. 60) is being formed an 
undulating course is observed. In regard to this, at- 


having been fed to cause a flow of bile. It was found 
that the application of the conditioned stimulus, M. 
160, definitely altered the latent period and the charac- 
teristics of the curve of response of bile outflow after 
milk for a period of . fourteen tests, after which a 
normal response occurred. The introduction of a 


Table II 

The bile output for each 15 minute period during the first hour rohen the “differentiated" stimidtis M.60 %vas 
applied 


No. of 
Experiments 

1st 15 Min. 
Period c.c. 

2nd 15 Min. 
Period c.c. 

3rd 15 Min. 
Period C.C. 

4th 15 Min. 
Period c.c. 

Remarks 

3rd 

4 

3 

0 

0.5 

SaJiX’ary response was much higher 
than to conditioned stim. M.160. 

5th 

0 

7 

6 

2 

Incomplete discrimination between 
conditioned and "diff.” stimuli.'' 

7th 

5 

9 

8 

1 

Practically no discrimination. 

8th 

0 

4 

2 

4 

Complete discrimination between 
the two types of stimuli. 

9th 

7 

S 

3 

2 

Weak disinhibition. 

10th 

5 

6 

4 

3 

Complete and steady discrimination. 


tention should be directed to Chart 4, which shows the 
salivary response. In the first experiment a lower 
secretory effect is obtained to the “differentiated” 
than to the conditioned stimulus. During the two fol- 
lowing experiments an increase was obtained. In the 
4th experiment when applying the “differentiated” 
stimulus for the 7th time, we observed no secretion; 
but we observed a residue of the motor reaction 
chai'acteristic of the conditioned stimulus (dog licks 
its lips, gnaws the device for applying the dcid, and 
turns its head aside as though acid had actually been 
applied) followed by pronounced reactions of an in- 
hibitory character. The 6th and 6th experiments 
yielded somewhat similar results. Disinhibition (in- 
hibition of inhibition) was observed in the 7th ex- 
periment. The first clear evidence of discrimination 
between the two stimuli was observed in the 8th ex- 
periment. A slight disinhibition occurred during the 
9th and a complete and steady discrimination began 
with the 10th experiment. 

When the conditioned refle.x activity shows the 
greatest range, the deviations from the normal output 
of bile are greatest. For example, in experiment 1, 
Chart 3, when the stimulus M. 60 gives a lowered con- 
ditioned reflex (Chart 4), the bile output is at a high 
level for four hours and the maximum is during the 
fourth hour. In experiments 2 and 6, the output to M. 
60 is excessively high and of a character never ob- 
served in the dog before or after. The results of 
experiment 3 are of special interest because of the 
marked irregularity in bile output. 

DISCUSSION 

The effect of cerebral activity on the outflow of bile 
has been studied by the application of the method of 
conditioned reflexes on a dog with a permanent biliary 
fistula so prepared as to avoid artifacts due to scarring 
or mechanical obstruction of the ampulla of the 
common duct. The normal outflow of bile from the 
fistula on the ingestion of 600 c.c. of milk was determ- 
ined. Then, the salivary gland was conditioned to a 
stimulus, the stimulus being a metronome beating at 
a frequency of 160 per minute, the milk, of course, 


stimulus (M. 60) that had to be differentiated from 
the conditioned stimulus (M. 160) caused a marked 
distortion of the curve of the outflow of bile from the 
flstula for a preliminary period of nine experiments. 

These results shoiv that the state of cortical activity, 
the process of “learning,” has a definite effect on the 
outflow of bile from the biliary passages, which must 
be due to a true "dyskinesia" (Bergmann, Westphal, 
Ivy and others). This may be considered, as others 
have previously done as evidence, of the importance of 
dyskinesia in the etiology of diseases of and symptoms 
from the gall bladder and biliary ducts. 

The changes in the outflow of bile, or the dyskinesia 
may be related to changes in gastric secretion or mo- 
tility, since we found in our previous experiments on 
a Pavlov pouch that gastric secretion was decreased 
during the development of a conditioned reflex, and it 
is known that biliary outflow is related to gastric 
secretion and motility. Either this explanation holds 
or the musculature of the extra-hepatic biliary pass- 
ages is directly affected through its extrinsic neiwes. 
It is suspected that both influences operate to effect 
the changes observed. 

CONCLUSIONS 

1. During the formation of a conditioned reflex 
the volume outflow of bile from the biliary passages in 
response to the ingestion of milk is reduced,' the latent 
period of outflow of bile in response to milk is length- 
ened, and the characteristics of the cuiwe during the 
first and succeeding three hours is distorted from the 
normal. 

2. The application of a stimulus that must be 
differentiated from the conditioned stimulus markedly 
distorted the normal response to milk. This is best 
explained by assuming that a true- biliary tract 
dyskinesia occurred. 
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O XE of US ( D. J. S. ) has made the clinical ob- 
servation that pregnanacy has a beneficial effect 
upon peptic ulcer. Women who have active peptic 
ulcers, both clinically and roentgenologically become 
symptom-free with the on.set of preenancy. Activation 
of a pre-e.xisting ulcer during pregnancy is rare. Dis- 
cussion with several e.xperienced obstetricians con- 
firmed this; they uniformly did not remember any 
patient nith ulcer or its complications during preg- 
nancy. The records at Harper Hospital for ten years 
did not show any case of admission of a pregnant 
woman with active ulcer symptoms or complications. 

A review of the literature confirmed this impres- 
sion. 

Hurst and Stewart ( 1 j state : “There is no doubt 
that pregnancy e.xerts a favorable influence on the 
sjTnptoms of ulcer, e.«pecialiy of the stomach, and in 
some cases it appears to lead to actual healing apart 
from any specific treatment.” 

Crohn (2) says in a foot note: “Ulcer cases in 
women usually do very well during pregnanc.v. The 



Dog No. 110 (c) : high power showing beginning of 
epithelial covering of the ulcer at its edge; fibroblastic 
proliferation at base, and newly formed blood vessels.' 


♦From the Sarfiical Laboratory, Harper MoepitaL Aided by a crant 
frota the ilendelson Fund. 'TljeeL'n and Antnitrin-S were /amisbed 
thron^fa the eoartesy of Parke-DaWe Company. 
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ulcer usually goes into intermission and gives few, if 
an}-, s}-mpfoms of activity,” 

Other similar reported observations are; 

Adair and Stieglitz (3) : “Fortunatel.v, patients who 
have had symptoms of peptic ulcer before pregnancy 
are usually comfortable during pregnancy, and the 
ulcer becomes inactive.” 

“Patients with visceroptosis commonly complain of 
.symptoms referable to the duodenum. Pregnancy usu- 
ally causes an improvement or disappearance of these 
obstructive like signs. Duodenal ulcer is vers- un- 
common during pregnancy.” 

Anderodias (4) : “Pregnancj- does not aggravate 
gastric ulcer and deliver}’ has little effect upon its 
course.” 

Balint (5 ) : "It is a clinical e.xperience not at all 
rare that ulcer improves during pregnancy. The symp- 
toms cease and ver}- frequently the ulcer also heals.” 

Westphal (C) : “There is distinct rece.ssion of ulcer 
symptoms in pregnanc.v.” 

Blakeley (7) : “Some painful intra-abdominal con- 
ditions may be improved by or during pregnanc.v — 
abdominal hei-nia, visceroptosis, gastric ulcer.” 



Dog No. J20 (b) ; Proliferative changes at edge of 
ulcer; fibroblastic proliferation at base with newly formed 
blood vessels. 
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Dog- No. 120 (a) died 44 days post-operatively. One e.c. 
of Antuitrin-S (anterior pituitary-like hormone) was given 
from the day of operation to the day of death. Photo- 
microgi-aph showing epithelial covering at edge of ulcer. 
Attempt at healing. 

Mulsow and Brown . (8) : Refer to the “rare compli- 
cation of peptic ulcer in pregnancy.” 

Adair and Stieglitz (3) : “In twenty years at the 
Minnesota General Hospital no case of peptic ulcer in 
pregnancy had to be treated.” 

Szenes (9), was impressed with the rarity of opera- 
tions for peptic ulcer during pregnancy while serving 
as assistant in the large gastric clinics of von Eisels- 
berg and Finsterer. 

Mussey (10) of the Maj'o Clinic reported 370 opera- 


Table I 

Effect of Mann-Williamson operation on untreated 
dog a 


Dog 

P.0, Durr.tion 
of life (days) 

• Results j 

24 

31 

Perforated ulcer. 

ay 

113 

Perforated ulcer. 

43 

51 

Perforated ulcer. 

45 

66 

Three ulcers. 

50 

38 

Ulcer. 

C4 

13 

Perforated ulcer. 

G5 

46 

Large ulcer. 

61 

98 

Perforated ulcer. 

66 

, 74 

Perforated ulcer. 

60 

99 

Perforated ulcer. 

58 

113 

Perforated ulcer. 

64 

18 

Perforated ulcer. 


' 100% of dogs died with ulcer. 


75% of dogs died Of perforated ulcers. 


tions of necessity during pregnancy over a period of 
ten years; Two were for peptic ulcer. 

The reasons given are various: 

(1) . The support offered to the stomach by the 
rising uterus. (Hurst and Stewart; Adair and Stieg- 
litz; Blakeley; Szenes). The strain on the lesser curva- 
ture should thereby be relieved, thus improving local 
circulation. (Hurst and Stewart). 

(2) . The blood and tissues tend to become more 
aikaline. (Balint). 

(3) . Increased fat padding in pregnant women. 
(Szenes). 

(4) . A patient anemic and in poor health from 
ulcer is unlikely to become pregnant. 

This rarity of ulcer symptoms in pregnancy is all 
the more striking, since “in general, the pregnant 
abdomen seems to be more prone to painful sensations 
than the non-pregnant.” (Blakeley). 

It is common clinical knowledge that disease of the 
liver and bile passages, ptosis or obstruction of the 
intestinal and urinary tracts and inflammatory pro- 
cesses are all made worse by pregnancj'. The rise and 
pressure of the gravid uterus has been held respon- 
sible for many and varied symptoms. 



Dog No. 12G died GO days post-operatively. One c.c. of 
Antnitrin-S (anterior pituitary-like hormone) was injected 
daily beginning with the day of operation to the day of 
death. No ulcer. The gastrojejunal stoma is shown in the 
photograph. 
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Dog Xo. 43; untreated (control); died 51 days post- 
operatively. Perforated ulcer. 


EXDOCRIXOLOGICAL RELATIONSHIP 

Szenes (9) having found twelve gastric and seven 
duodenal ulcers in pregnant women, and having care- 
fully reviewed the literature up to 1924 made the.se 
observations : 

(a) . Women who have never become pregnant 
come to operation for ulcer at an earlier average age 
than those who have had one or more pregnancies. 

(b) . Ulcer patients who get better during preg- 
nancy are those who have little or no vomiting, while 
those who do not improve or get worse have frequent 
vomiting. 

(c) . In only lO'^'i of cases was the omset of ulcer 
svTnirtoms at the time of the menopause. "This small 
percentage speaks for the fact that the ovarian func- 
tion plays a role in the genesis of ulcer.’’ 

tVinkelstein (11) in 1935 observed that ulceration 
of abdominal wall occurred about the opening of 
Pavlov pouches in two of his e.xperimental dogs. These 
healed during oestrus. Another ulceration which 
started during pregnancy was healed after ten daily 
injections of theelin tpresent actively during oes- 


trus). Lactation again broke open the ulceration, and 
it was again healed with Theelin. Then using antui- 
trin-S injections, it promptly broke open again. There 
seemed to be no relation between the secretory activity 
of the pouch and the amount of ulceration. 

He thought these results significant, and that they ' 
might have a po.vsible relationship to peptic ulcer in 
man, and perhaps to the overwhelming preponderance 
of human ulcer in the male. 

Thus, there are several brief reports of pi’egnancy 
having a beneficial influence upon peptic ulcer. 
Various e.vplanations have been offered. Szenes (9) 
in 1924 and Winkelstein (11) in 1935 suggested that 
there may be an association between the ovarian func- 
tion and peptic ulcer. 

METHOD OF STUDY 

On the basis of the above impressions we decided to 
test the effect of the hormones which are found 
abundantly during pregnancy, on experimental jejunal 
ulcers in dogs. 

The standard iMann-Williamson operation (12) was 
performed. The pylorus was sectioned and the distal 
end was inverted. The open end of the stomach was 
anastamosed to the jejunum 10 cm. beyond Treitz 
ligament (after dividing the jejunum at this point). 
The end of the jejunum draining the duodenal juices 
was then anastamosed to the terminal ileum about 20 
to 30 cm. above the ileb-cecal valve. Fine silk was 
used throughout, with no clamp.s. , The dogs were 
starved 24-28 hours before operation. Ether anaes- 
thesia was u.=ed. They were given water as tolerated 



Dog No. 78 died 42 days post^iperatively. One thousand 
international units of theelin in oil were injected daily be- 
ginning with the day of operation to the day of death. 
Perforated ulcer. 
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Dog No. 119 died 57 days post-operatively. One c.c. of 
antuitun-S (anteiior pituitary-Iike hormone) was injected 
dally beginning with the day of operation to the day of 
death. No ulcer. . 

for four days post-operatively (plus saline subcutane- 
ously as needed, 3-4 days) and then placed on a diet 
consisting of finely chopped hamburger, bread and 
milk The r.eason for this was to allow no roughage. 

The Mann-Williamson operation of surgical duo- 
denal drainage produces ulcer in 95-100% of animals. 
Although ;nany investigators have worked with these 
ulcers, no method or procedure has so far been done 
which completely heals or prevents the development 
of these ulcers (except fundusectomy with high- 
purine, high-carbohydrate, and high-vitamine diet re- 
ported by Fauley and Ivy (13)). With the latter ex- 
ception the dogs invariably die, usually within tw'o or 
three months after the operation. Post mortem ex- 
amination shows a chronic ulcer in the jejunum, 
always opposite the stoma, %-l cm beyond the suture 
line wheie the unprotected jejunal mucosa first comes 
in contact with the acid gastric stream. There is no 
evidence of healing.'^ There is marked bleeding and 
frequently perforation of all the coats of the jejunum. 

Previously we (14) reported that 12 control dogs 
who had had the Mann-Williamson operation de- 
veloped typical jejunal ulcer, and 13 dogs treated with 
histidine also developed jejunal ulcers. 

To determine the effect of sex hormones found 
abundantly during pregnancy upon Mann-William.son 
ulcers we selected theelin (estrin) and antuitrin-S for 
two series of dogs. 

Theelin, as is well known, is a hormone produced 

*'*I should say that there is no evidence of healmK in dogs dying 
^Mthln 12 weeks postoperatxvely , in dogs surviving longer, evidence 
of healing may be observed at some po}nt about the edge of the 
ulcer.” Ivy, A. C. Personal Communication. 


by the Graafian follicle and acts upon the endometrium 
stimulating its development up to the interval state 
(i.e. the progestin or degenerative phase) of the men- 
strual cycle. Normally, according to Gustavson, Hays 
and Wood (15), a woman excretes 13,000 international 
units of theelin during a month. This excretion varies 
and they found a peak of 900 international units 
occuring in a single day during the cycle. During 
pregnancy the excretion of estrogenic substances in 
the urine increases as gestation progresses and most 
investigators at the present time consider that the 
peak excretion in the latter part of the third trimester 
will range from 150,000 to 200,000 international units 
per liter of urine. ' 

Antuitrin-S is an, anterior pituitary-like hormone 
believed to be produced in large amounts by the 
chorion of the developing embryo. It is the presence 
of large amounts of the pituitary-like substance in 
the urine which is the basis of the pregnancy tests. 
Normally, according to Wolf (16), the urine of 
non-pregnant women (e.xcept at the inter-menstrual 
period) and of men contains very little pituitary-like 
hormone; but after the second day of the first missed 
period in a pregnant woman it is already present in 
sufficient quantities to get a positive Ascheim-Zondek 
test. The amount generally increases until the 30th 
to 36th day when, as shown by Evans, Kohls and 
Wonder (17), as much as 130,000 to 150,000 rat units 
(or even a million rat units) may be excreted in urine 
within 24 hours. There is a precipitate decrease im- 
mediately after the peak excretion but a level of 5-10 



Dog No 110 died 106 days post-operatively. One c.c. of 
antuitrin-S (anteiioi pituitary-like hormone) was injected 
daily beginning with the day of operation to the day of 
death. Superficial ulcer. 
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Section of ulcer found in Dog No. 110; (b) base of 
ulcer rests on outer layer of muscle and is composed of 
fibroblasts and newly formed blood vessels with a thin 
Pyogenic membrane over surface. The epithelial cells at 
periphery of the ulcer are in good condition, showing be- 
ginning covering of the ulcer just at its edges. 

thousand rat units daily is maintained until the termi- 
nation of pregnancy. 

Fifteen Mann-Williamson dogs were injected sub- 
cutaneously daily with 1,000 international units of 
theelin in oil from the date of operation to the date 
of death. Fifteen Mann-Williamson dogs were in- 
jected daily with 1 c.c. of antuitrin-S (100 rat units) 
from the date of operation to the date of death. The 


Table II 

Effect of Theelin on Mann-Williamsoii ulcers 



P.O. Dun.tion 


Dk: 

of life 


7S 

42 

Perforated ulcer. 

79 

45 

Perforated ulcer. 

£0 

o3 

Perforated uher. 

S2 

3S 

Perforated ulcer. 

S3 


Perforatetl ulcer. 

S5 

G2 

Ulcer. 

SO 

4S 

Perforated ulcer. 

90 

4C 

Ulcer. 

102 

3S 

UlecT. 

103 

- 

Perforated ulcer. 

105 

IS 

Perforated u’cer. 

ICC 

40 

Ulcer. 

105 

16 

Perforated ulcer. 

109 

Cl 

Perforated ulcer. 

104 

13 

Perforated ulcer. 


100*^ of dos-s died with ulcer- 


737t of doffs died of perforated ulcers*. 


diet used was the same for both of these series as well 
as for the control series. The dogs wore not sacrificed 
e.vcept occasionally when found in e.xtreme moribund 
condition and death was e.'cpected during the night. 
All dogs died either of peritonitis following perfora- 
tion of the ulcer or of a disturbance in nutrition as a 
result of the duodenal contents being diverted into the 
terminal ulcer. 

RESULTS 

(1) . Of the twelve Mann-Williamson control dog.s 
all died w'ith typical jejunal ulcers within IG.l weeks. 
Nine (15%) died of peritonitis (following perfora- 
tion) or hemorrhage. None of the ulcers showed evi- 
dence of healing. (Table I). 

(2) . Of the fifteen dogs injected with theelin all 
dei’eJoped the typical jejunal ulcers. AH died within 
lO.G weeks from the date of operation. Eleven (73(t,) 
died of peritonitis (following perforation) or hemor- 
rhage. None of the ulcers showed evidence of healing. 
(Table II). 

(3) . Of the fifteen Mann-Williamson dogs treated 

with antuitrin-S seven (47%,) died with jejunal ulcers. 
Four of. these (27% of the total) showed definite evi- 
dence of healing microscopically, i.e. fibroblastic proli- 
feration, newly formed blood vessels, a verj’ thin 
pyogenic membrane, and early covering of the ulcer 
surface at the margin. Only one of the seven (7%) 
died of a perforated ulcer. The remaining eight (53%) 
showed no gross or microscopic evidence of jejunal 
ulcers (Tables III and IV). The dogs died of inani- 
tion as a result of the duodenal contents being diverted 
into the terminal ileum. i 

Antuitrin-S, therefore, had either prevented ulcer 
formation, completely healed the ulcer, or caused heal- 
ing to take place in (80% of the Mann-Williamson 
dogs. Five more Mann-Williamson dogs are still alive 
and are being treated with antuitrin-S. One is still 



SurVi’lvel Tire 3n ‘neeks 


Fig. 1. The surv'ival time of the Antuitrin-S treated 
dogs is longer than that of either the controj series of the 
theelin treated series. Five dogs treated with Antuilrin-S 
are still alive. (See Table III). 
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alive 41 weeks poSt-operatively ; two, 29 weeks post' 
operatively; one 14, and one 6 weeks post-operatively. 

The antuitrin-S ulcers were different than any we 
had previously seen. When present, they were small 
and superficial. There was apparent evidence of heal' 


Table III 

Effect of Antuitrin-S- on Mann-Willianison idcers 


Dog 

P.O. Duration 
of life (days) 

Results 

90 

72 

No ulcer. 

91 

46 

Perforated ulcer. 

92 

52 

No ulcer. 

97 

49 

No ulcer. 

101 

24 

No ulcer. 

110 

106 

Small ulcer — ^healing. 

114 

5S 

No ulcer. 

116 

37 

No ulcer. 

117 

79 

Large superficial ulcer. 

119 

57 

No ulcer. 

120 

44 

Two ulcers — healing. 

121 

43 

Two small ulcers. 

125 

16 

Ulcer — healing. 

126 

60 

No ulcer. 

ISO 

25 

- Ulcer — healing. 


479% dogs uied with ulcer. In 4 of the seven dogs, 

the ulcers showed evidence of healing. 

7% of dogs died of perforated ulcer. 

63% of dogs failed to show ulcers. 

107 

— 

Alive 201 days postoperatively. 

111 

— 

Alive 286 days post-operatively. 

123 

— 

Alive 206 days post-operatively. 

124 

— 

Alive 100 days post-operatively. 

128 

— 

Alive 42 days post-operatively. 


ing macroscopically. In only one instance did the 
ulcer perforate through all the coats. The jejunum 
had the appearance of being healthier than in the 
previous controls. 

Fig. 1 shows three curves representing the percent- 
age survival-time of the untreated (controls), theelin 
treated and antuitrin-S ti’eated Mann-WilliamsoJi 
dogs. These were constructed similar to those of Ivy’s 
(18) in interpreting the prophylactic effectiveness of 
various therapeutic measures in experimental peptic 
ulcer. It shows that 100% of the untreated (control) 
and theelin treated dogs died with ulcers within 16.1 
and 10.6 weeks respectively. Of those treated with 
antuitrin-S only 47% of the dogs died with ulcer.* 

DISCUSSION 

DeBakey (19), reporting his results on the relative pro- 
tective value of alkaline duodenal juices in experimental 
ulcers in dogs concludes that “of all the constituents of 
the alkaline duodenal juices, bile has the most significant 
and effective influence in preventing the formation of 
jejunal ulcer; the duodenal secretion, the succus entericus, 
is the least important, and the pancreatic juice is midway 
between the two in this respect.” 

In the Mann-Williamson dogs the duodenum and its 
alkaline contents is diverted into the terminal ileum, thus 

*Thc horizontal line in Fig. 1 indicates the survival time in weekd. 
The vertical line represents the percentage of the total animalSf 
which died and post mortem showed ulcer. 


depriving the stomach and jejunum of all the alkaline 
duodenal fluids (including the bile and pancreatic juice). 
Of our untreated (control), theelin treated, and histidine 
treated Mann-Williamson dogs all developed ulcers. In our 
antuitrin-S-treated-Mann-Williamson dogs 53% did not 
develop ulcers and an additional 27% though having ulcers 
showed definite evidence of healing — ^this, in spite of the 
absence of the alkaline duodenal fluids, bile and pancreatic 
juice. Further work is to be done to determine the effect 
of antuitrin-S on gastric acidity, gastro-intestinal motility 
and tissue healing. It is also important to determine the 
effect of the peptone fraction (to which the anterior pitui- 
tary-like hormone is attached) on Mann-Williamson ulcers. 

On the basis of the clinical observation (that pregnancy 
has a beneficial effect on peptic ulcer) and on the above 
experimental results (that antuitrin-S has apparently a 
preventive or inhibitive effect on Mann-Williamson ulcers) 
the improvement in ulcer noted during pregnancy may 
have a relationship to the large amounts of antuitrin-S 
present in the body at this time. 

A lack or deficiency of anterior pituitary-like hormone 
or decreased produetiow of the gonadotropic hormone of 
the anterior pituitary gland in the non-pregnant subject 
may be a factor in the genesis of peptic ulcer in man. The 
anterior hypophysis is normally active until the stage of 
post-adolescence is reached, prior to which peptic ulcer is 
rare. Furthermore, the lower incidence of peptic ulcer in 
the female, contrasted with a very high incidence in the 
male during maturity, might be explained by a greater 
glandular activity in the female reproductive zone, due to 
her cylic physiologic phenomena. In the female, the re- 
productive cycle may serve in some measure as a pre- 
ventive of peptic ulcer. 

SUMMARY 

(1) . There is clinical evidence that ulcer and its 
complications are infrequent during pregnancy. 

(2) . The attempt was made to prevent or heal experi- 
mental ulcers (Mann-Williamson dogs) by daily injections 
of estrogenic and gonadotropic hormones which are kno^vn 
to be excreted in greatly increased amounts during preg- 
nancy. 

(3) . Twelve untreated (control) Mann-Williamson 
dogs all died with typical jejunal ulcers. 75% died of 
peritonitis following perforation. There was no evidence 
of healing. 

(4) . Fifteen Mann-Williamson dogs treated wth 

theelin all died with typical jejunal ulcers. died of 

peritonitis following perforation. There was no evidence 
of healing. These dogs died sooner than the control dogs 
which appears to indicate that theelin accelerates perfora- 
tion as compared with the control series. 

(5_). Fifteen Mann-Williamson dogs were treated with 
antuitrin-S. 53% of the dogs failed to show ulcer at post- 


Table IV 

The prevention or healing of Maniv-Williamson ulcers 
with Theelin and Antuitrin-S 



No. of 
Dogs 

Died with 
jejunal 
ulcer 

Death 
due to 
Perfora- 
tion or 
Hemor- 
rhage 

Pre\en- 
tion of 
Ulcer 

Definite 
Healing 
of Ulcer 

Control 

12 

12 

(100%) 

9 

(75%) 

0 

0 

Theelin 

15 

15 

(100%) 

11 

(73%) 

0 

0 

Antui- 

trin-S 

16* 

7 

(47%) 

1 

(7%) 

8 

(63%) 

4 

(27%) 





so% 


Antaitrin-S are still 
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mortem examination (death due to inanition). Of the 
seven do^s that died with ulcer, four (27(i of the total) 
showed definite evidence oi healing microscopically, as 
fibroblasts proliferation, newly formed blood vessels, a 
thin pyogenic membrane, and early covering of the ulcer 
surface at the margins. A total of SOffc of the Mann- 
Williamson dogs either had their ulcers prevented, healed, 
or healing during antuitrin-S treatment. ' Only one died 
of a perforated ulcer. (See Table IV). 

(6). The improvement in peptic ulcer noted during 


pregnancy may have a relationship to the large amounts 
of antuitrin-S present in the body at this time. 

NOTE: The authors are indebted to Dr. Plinn F. Mor.se, 
pathologist, Harper Hospital, and Dr. Donald Beaver, 
pathologi.st. Woman's Hospital, Detroit, Michigan, for the 
gross and microscopic examinations of the specimens ob- 
tained at autopsy; also to Dr. E. A. Sharp of Parke Davis 
<£: Co. and Dr. A. C. Ivy for their many courtesies and 
valuable advice in the course of' this work. 

ilr. Lee Carrick assisted in this work. 
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Further Attempts to Produce Achlorhydria 


, 

A. J. ATKINSON, M.S., M.D. 
and 

A. C. IVY, Ph.D., M.D.* 

CHICAGO. ILLINOIS 


I N a previous report ive have indicated the desira- 
bility of producing achlorhydria experimentally 
(1). \\''e have continued the investigation with the 
study of various other substances including; 

I. Organo-therapeutic products 

A. Theelin 
S. Emmenia 

C. Pitressin and Pituitrin 

D. Pepsin 

E. Larostidin 

II. Drugs acting by remote effect on body 
chemistry 

A. Potassium citrate 

B. Monobasic sodium phosphate 

C. Sodium thiosulphate 

III. Dyes 

A. Indigo Carmine 

B. Toluidine Blue 

C. Jlethyline Blue 

D. Congo Bed 

E. Eosin 


•*From the Department of Medicine, Phyziology and Pharmacology, 
Northwestem University Medical School, Chicago, 


IV. Local irritants 

A. Silver nitrate 

B. Sodium selenite 

C. Cobalt acetate 

.AIETIIOD OF EXPERIMENTATION 
E.xperiments were performed on dogs with Pavlov 
pouches and with patients with chronic duodenal 
ulcer. Two types of gastric stimulants ivere u.sed — 
food and histamine. Fractional test meals of crackers 
and water, and subcutaneous injections of 0.5 mgm. 
of histamine (ergamine acid phosphate, “Imido- 
Roche”) were employed as the gastric secretory 
stimuli in fasting patients. The dogs were fed 200 
grams of meat, 200 c.c. of milk, and 200 c.c. of water, 
or given 1 mgm. of histamine subcutaneously. Samples 
were withdrawn from the stomach of the patients 
ever}- ten minutes for two hours after the test meal 
or histamine injection, and for seven hours from the 
pouches of the dogs after a meal, and for two hours 
after histamine. Control samples were taken before 
any procedure was instituted. The acidit}' of the 
stomach contents was determined by titration with 
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Table I 

A comparison of the gastric secretory response to a meal and histamine before and after tivo thousand units of 
Theelin daily for one month 



Total Volume 
Output c.e. 

Maximum Free Acid 
Clinical Units 

Maximum Total Acid 
Clinical Units 

Total Acid 
Output mgms. 

Meal 

Average of 12 control experiments on dog No. 1 

130 

145 

168 

688 

Average of 14 experiments on dog No. 1 during 
Theelin administration 

135 

149 

157 

673 

Average of 12 control experiments of dog No. 2 

117 

132 

155 

675 

Average of 14 experiments on dog No. 2 during 
Theelin administration 

122 

136 

144 

660 

Histamine 

Average of 12 control experiments on dog No. 1 

20 

130 

146 

76 

Average of 18 experiments on dog No. 1 during 
Theelin administration 

22 

127 

140 

78 

Average of 12 control experiments on dog No. 2 

14 

130 

140 

71 

Average of 18 experiments on dog No. 2 during 
Theelin 

16 

120 

132 

75 


0.1% Normal NaOH, Topfei-'s reagent and phenoph. 
thalein being used as indicators. 

ORGANOTHERAPY PRODUCTS 
Certain endocrine products have been suggested for 
use in the treatment of peptic ulcer on the basis of 
theoretical deductions. Strauss and Castle (2) re- 
ported a decline in gastric acidity in women during 
the second trimester of pregnancy. During the last 
month of pregnancy the aciditj’’ levels rose to those 
observed in the third month. Van Zant and Alvarez 
(3) reported tendency for gastric acidity to be lo%v 
during menstruation. Hellebrandt and Brogdon (4) 
using daily alcohol test meals obseiwed a marked de- 
crease of free hydrochloric acid, but relatively little 
change in total acidity, during a normal menstrual 
period. The corpus luteum involutes about the eighth 
month of pregnancy. The luteal hormone is secreted 
in substantial amounts during the early months of 
pregnancy, and in the last half of the menstrual cycle. 
Theoretically the corpus luteum might be responsible 
for the diminution in acidity obseiwed during preg- 
nancy and menstruation. Manville and Monroe (5) 


noticed that pregnant dogs did not give the normal 
gastric secretory respose to histamine. They gave 
dogs corpus luteum without observing an inhibition 
of the gastric seeretoiy response to pilocarpine. 

THEELIN 

Winkelstein (6) reported that injections of theelin 
hastened the healing of abdominal wall ulcers occur- 
ring about the opening of Pavlov pouches in dogs. He 
suggested that theelin might also be of value in the 
treatment of peptic ulcer. We were interested in 
knowing whether theelin might influence the gastric 
secretory response to histamine or to a meal in dogs 
and in patients with duodenal ulcer. 

Two thousand units of theelin were given daily for 
one month intramuscularly, to two dogs (10-12 kilos 
in bd. wt.) with Pavlov pouches. The secretory re- 
sponse to a meal and to histamine was unchanged by 
the administration of theelin (Table I). The benefit 
in the healing of abdominal wall ulcers in the dogs 
with Pavlov pouches (observed bj^ Winkelstein) ap- 
parently was not due to a diminution of acid secre- 
tion. 


Table II 

The effect of emmenin on the gastric secretory response to histamine and a fractional test meal. (Average results 
to two patients) 



Total Volume 
Output c,c. 

Maximum Free Acid 
Clinical Units 

Maximum Total Acid 
Clinical Units 

Total Acid 
Output mgms. 

Meal 


Before emmenin 


GO 

102 


After 12 c.c. emmenin daily for 14 days 


56 

72 


Histamine 

Controls 

215 

95 

119 

339 

Response to histamine after 12 c.c. emmenin daily 
for 14 days 

90 

102 

122 

168 
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Table III 

The effect of daily injection of 5 c.c. of larostidin on the secretory response of the Pavlov pouch to a meal 



Total Volume 
Output c.c. 

Maximum Free Acid 
Clinical Units 

3Iaximum Total Acid 
Clinical Units 

Total Acid 
Output rogms. 

Average of 10 control experiments on dog No. 1 

130 

145 

16? 

661 

Average of 10 experiments on dog No. 1 daring 
and after daily larostidin injections for 1 month 

12S 

144 

164 

662 

Average of 10 control experiments on dog No. 2 

IIT 

13G 

155 

648 

Average of 10 experiments on dog No. 3 daring 
and after daily larostidin injections for 1 month 

lie 

134 

151 

644 


The effect of theelin also was studied on a patient 
with duodenal ulcer who was having menopausal 
symptoms. Ten thousand units of theelin were given 
intramuscularly ever?’ day for twenty days. The 
gastric secretorj- response to a fractional test meal 
and to histamine was not modified by the theelin 
treatment. 

' EMMENIN 

Collip (7) discovered emmenin, another substance 
having a powerful estrogenic potency. Our experience 
on the comparative effects of emmenin and theelin on 
menstrual edema (8) led us to believe that there also 
might be further physiologic differentiation of these 
substances in their effects on the gastric secretion. 
We compared the results of fractional test meals and 
histamine before and after giving 12 c.c. of emmenin 
daily for two weeks to two patients with duodenal 
ulcer. The ma.ximum free and total acidity values of 
repeated tests were essentially unchanged but the 
volume and milligrams of acid secreted during the 
test period were somewhat diminished (Table II). 

PITUITRIN AND PITRESSIN 
Pituitary extract (posterior lobe) was reported to 
have brilliant effects in gastric h}'peracidity and 
peptic ulcer by Drouet and Simonin (9). They claim 
to have demonstrated that pituitary extract has the 
definite effect of diminishing gastric acidity. On the 
other hand Dodds, Noble and Smith (10) reported 
that the posterior lobe of the pituitary contains a_ 
substance which, when injected, induces a severe 
lesion of the acid-bearing area of the stomach in rats. 
They suggested that either there was a direct toxic 
action on the cells or that the secretion of hydrochloric 
acid was stimulated to a damaging extent. 

Because of these interesting and diametrically 
opposite findings of the action of the posterior lobe, 
pituitary extract, we were interested in studying the 
effect of subcutaneous injections of pituitrin and 


pitressin on the gastric secretory response of the 
Pavlov pouch to a meal. 

Pituitrin and pitressin in 1 c.c. doses (Parke Davis) 
were given by subcutaneous injections to two dogs 
with Pavlov pouches for two weeks. There was no 
essential change in the gastric secretory response to 
a meal. 

PEPSIN 

Glaessner (11) and others (12) have reported 
benefit to accrue in the treatment of gastric and duo- 
denal ulcers, and a diminution in gastric acidity from 
the subcutaneous injection of pepsin. We obtained 
ampules of this substance, supposedly identical with 
that used by Glaessner. The pepsin was given to two 
dogs with Pavlov pouches in increasing amounts up 
to S c.c. daily for three and one-half months. We ob- 
served no change in the secretorj- response of the 
Pavlov pouches to a meal. We also obsei-ved no change 
in the peptic activity of the gastric juice as measured 
by the Metz test. We realize that negative results in 
dogs necessarily do not negate positive findings in 
patients with peptic ulcer. 

HISTIDINE MONOHYDROCHLORIDE 

Weiss and Aron (13) in 1933 introduced the paren- 
teral injections of histidine hydrochloride in the treat- 
ment of peptic ulcer. A number of reports concerning 
the efficacy of this treatment have since appeared. We 
considered it pertinent to investigate the effect of 
histidine on the gastric secretorj- response of dogs 
and patients with duodenal ulcer to histamine and to 
a meal. 

Five c.c. of larostidin (4% solution of laevo-histi- 
dine monohj-drochloride) were injected daily intra- 
muscularlj- into two dogs for one month. There was 
essentiallj' no change in the gastric secretorj’ response 
to a meal or to histamine after larostidin injections 
(Tables III and IV). 

To studj- the effects of histidine on the acid secre- 


Table IV 

The effect of larostidin on the secretory response of the Pavlov pouch to histamine 



Total Volume 
Output C.C. 

Maximum Free Acid 
Clinical Units 

3Icximum Total Acid 
Clinical Units 

Total Acid 
Output mgms. 

Average of 10 control experiments on dog No. 1 

22 

131 

144 

83 

Average of 10 experiments on dog No. 1 during 
and after larostidin injections for one month 

22 

125 

142 

81 

Average of 10 control experiments on dog No. 2 

IE 

126 

140 

80 

Average of 10 experiments on dog No. 2 daring 
and after larostidin injections for one month 

16 

122 

135 

79 
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Table V 

The effect of histidine (larostidin) on gastric secretory response to histamine in three patients xoith duodenal 
ulcer 


' 

Total VoTuihe 
Output C.C. 2 hrj. 

Maximum Free Acid 
Clinical Units 

Maximum Total Acid 
Clinical Units 

Total Acid 
Output mems. 

Averaee of controls 

433 

78 

90 

60S 

After 30 injections of histidine 

625 

62 

78 

812 


tion of man, tests were made on three patients with 
duodenal ulcer by giving injections of 5 c.c. larostidin 
daily by intramuscular injection for one month, and 
comparing the gastric secretory response to hista- 
mine in three experiments before beginning larostidin 
and three experiments at the completion of the course 
of treatment. There was a slight decrease in the maxi- 
mum free and total acidity titres, but an increase in 
the volume and total milligrams of acid output in re- 
sponse to histamine stimulation. These changes are 
without significance (Table V). 

A patient with duodenal ulcer with “continuous 
hypersecretion’’ (an active secretion while fasting) 
was studied before and after thirty injections of 
histidine without any gastric secretory stimulus. The 
fasting stomach contents were somewhat decreased in 
acidity, but the volume or rate of secretion was 
greater (Table VI). 

If histidine is of value in the treatment of peptic 
ulcer, its value apparently is not due to a diminution 
of acid secretion. 

DRUGS ACTING BY REMOTE EFFECT ON BODY’ 
CHEBIISTRY 

Most studies of the effect of alkalis on gastric secre- 
tion have been concerned ivith sodium bicarbonate. 
Some investigators have thought that sodium bicar- 
bonate not only neutralizes the hydrochloric acid in 
the stomach, but also reduces the amount of acid 
secreted in the stomach. Boyd (14) demonstrated 
that massive doses of sodium bicarbonate depressed 
gastric secretion in dogs. With doses within the limits 
of ordinary antacid medication the secretory response 
to a meal was slightly greater than without the alkali. 
He also stated that massive doses depressed the 
gastric secretory response to histamine, whereas doses 
up to one gram per kilogram of body weight did not 
affect the secretory response unless given in five per 
cent concentration. 

We thought that since sodium bicarbonate had a 
local neutralizing effect in the stomach, we would 
study the effects of potassium citrate, in which the 
local action is absent, but the systemic action is that 


of an alkali. Potassium citrate is converted to potas- 
sium bicarbonate chiefly after absorption and combus- 
tion. Certain side actions might be expected such as 
the inactivation of calcium in the diet by the citrate 
forming a double salt with calcium, which does not 
liberate calcium ions. The administration of the potas- 
sium ions might also cause a change in the sodium 
potassium ratio. There also might be some diuretic 
and a slight cathartic action. 

To deteiTnine whether potassium citrate might in- 
fluence the gastric secretion, 20 gms. of potassium 
citrate were given daily ivith a meal to two dogs for 
one month. Twenty-four eight-hour experiments on 
the gastric secretory response to the meal were studied 
during this time to determine whether an acute or 
cumulative effect accrued. The 20 gms. of potassium 
citrate given daily for one month did not depress ap- 
preciably the gastric secretion except when nausea ' 
and vomiting occurred. The carbon dioxide combining 
power of the blood at the end of the month was 45.7 
c.c. per 100 c.c. of blood. 

MONOBASIC SODIUM PHOSPHATE 

MacLean and Griffiths (15) showed that the intro- 
duction of sodium acid sulphate into the stomach pre- 
vents the secretion of hydrochloric acid until sufficient 
neutral chloride is secreted to dilute the gastric con- 
tents to 0.2% HCl or lower. Hydrochloric acid is then 
secreted. 

We were interested in studying the effect of mono- 
basic sodium phosphate on gastric secretion. Twenty 
grams were mixed with the food and given dailj' over 
a period of six weeks to one dog. Another dog was 
given only 15 gms. because 20 gms. caused vomiting 
in this dog. 

The gastric secretion of the Pavlov pouch following 
the meals containing monobasic sodium phosphate was 
depressed. The monobasic sodium phosphate decreased 
the appetite of the dogs and interfered with the eating 
of meals (Table VII). No cumulative effects on the 
gastric secretion were observed. 

SODIUM THIOSULPHATE 

Intravenous injections of one gram of sodium . 


Table VI 


The effect of histidine on the basal gastric secretion in a patient with duodenal ulcer and "continuous hyper- 
secretion.” (Fasting stomach contents were removed every ten minutes for two hours) 



Total Volume 
Output c.c. Per Hr. 

Maximum Free Acid 
Clinical Units 

Maximum Total Acid 
Clinical Units 

Total Acid Output 
mgms. Per Hr. 

Average of 3 experiments on 3 successive days be- 
fore histidine 

224 

52 

64 

IS 

Average of experiments on 3 successive days after 
30 injections of histidine 

464 

32 

52 

66 
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Table VII 

The effect of admvnstration of monobasic sodium phosphate on gastric secretion in the Pavlov pouch dog 


‘ 1 

j , } Total Volume 

1 1 Output C.C. 

Maximum Free Acid 
Clinical Units 

Maximum Total 
Acidity Clinical Units 

Total Acid 
Output mgms. 

Administration ol 15 pm. to dop No. 1 





Average of 13 control experiments 

34 

04 

122 

131 

After administration of 15 trm. monobasic sodium 
phosphate daily for six weeks 

31 

65 

100 

104 

Administration of 20 pm. to dop No. 2 





Averape of 7 control experiments 

74 

J23 

142 

SIS 

After 20 pm. monobasic sodium phosphate 

44 

lOS 

125 

175 


thiosulphate in 15 c.c. solution ten minutes after a 
meal produced no effect on the gastric secretion of 
Pavlov pouches. 

DYES 

The excretion of parenterally administered dyes 
into the stomach has been considered to be closel.v 
associated with the secretion of hydrochloric acid 
(16). IVe attempted to find a dosage of various dyes 
that might on intravenous administration stop the 
secretion of hydrochloric acid by the stomach. The 
dyes used were Toluidin Blue (25 c.c. of a 1^^ solu- 
tion), Methyline Blue (25 c.c. of a 1*^ solution), 
Congo Red (50 c.c. of a Irj solution), Eosin (50 c.c. 
of a 1C solution), and Indigo Carmine in saturated 
solution. All but the last named dye are excreted into 
the Pavlov pouch after intravenous injection. Xo 
dosage could be found to stop the secretion of hydro- 
chloric acid by the stomach unless a toxic dose were 
given. Intravenous injection of 10 c.c. saturated solu- 
tion of Toludine Blue produced no change in the secre- 
tory response of the Pavlov pouch of dogs but 15 c.c. 
caused death of one dog. 

LOCAL IRRITANTS 

Silver niti-ate because of its astringent, caustic and 
antiseptic effect has long been used in lavaging the 
stomachs of patients with gastritis or peptic ulcer. 
Kaufmann (17) used silver nitrate for lavaging the 
stomach in patients with the so-called hyperacidity 
syndrome. He and Baibakoff (18) both stated that 
although the symptoms were relieved, the application 
of silver nitrate did not necessarily reduce the secre- 
tion of gastric juice. Although a lowering of the 
acidity occasionally was obsen'ed, such lowering was 
not the rule, and in some there w'as a higher degree 
of acidity after treatment even though the symptoms 
had been removed. He explained the beneficial results 
on the basis of finding an insufficiencj' of mucus before 


treatment and an increase afterwards. Pavlov (19) 
demonstrated on dogs with a stomach pouch that lOfi 
silver nitrate solution provoked the secretion of mucus 
in verj- large and at times enormous quantities. 

Sollman (20) states that silver is not absorbed in 
sufficient quantity from the alimentary canal to pro- 
duce systemic actions and that pills-of ten to twent)' 
milligrams of silver nitrate (made with kaolin and 
petrolatum) are sometimes used in gastric ulcer. As 
a gastric douche a solution of one-twentieth to one- 
tenth per cent silver nitrate followed by saline is 
given. 

We desired to determine whether the beneficial 
effects reputed to have been obtained were due to 
change in gastric secretion. The gastric secretory re- 
sponse to a meal was studied before and after wash- 
ing a Pavlov pouch with one: one-thousandth silver 
nitrate solution at two or three day intervals for one 
month (Table VIII). Frequent gastric lavage lowered 
the gastric acidity. It also increased the amount of 
mucus secreted, but we did not attempt to produce 
achlorhydria. 

SODIUJI SELENITE 

We next attempted to produce experimental gas- 
tritis in a dog with sodium selenite, thinking that an 
anacidity might be produced without causing toxic 
symptoms. A dog’s stomach was lavaged two or three 
times a week for six months with 50 c.c. 1% sodium 
selenite solution which was followed by lavage with 
water. Vomiting usually occurred after the lavage. 
Watery bowel movements occasionally occurred after 
vomiting, and frequently were positive for blood while 
the dog was on a meat-free diet. The amount of mucus 
in the gastric contents increased, and the secretory 
response to a meal and to histamine was markedly de- 
creased, both in volume and in acidit.v, but achlor- 
hydria was not produced. There was a garlic-like odor 


Table VIII 

The effect of silver nitrate lavage on the secretory response of the Pavlov pouch to a meal 


t Total Volume 

Output c.e. 

Maximum Free Acid 
Clinical Units 

Maximum Total 
Acidity Clinical Units 

Total Acid 
Output mpms. 

A\erape of 5 control e.xperiments in 

dop 

No. 1 

22.2 

sc 

103 

gO.3 

After frequent lavape for 1 month 



14.8 

4C 

78 

31 

Averape of 5 control experiments in 

dop 

No. 2 


124.5 

140 

125 

j After frequent lavaire for 1 month 



15 

SO 

99 

4C 
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Table IX 

The effect of sodium selenite lavage (G months) on the gastric secrctoig response to histamine and a meal in the 
dog with an intact stomach 



Total Volume 
Output c c 

Maximum Free Acid 
Clinical Units 

Maximum Totnl Acid 
Clinical Unit* 

Totnl Acid 
Output mirm* 

Hlstnmine 

Avtrore of IG control experiment^ for a 2 hour 
period 


120 

138 

320 

ANcmire of 12 experiments nftcr Ia\nL*e 

12 

30 

32 

28 

MenI, fractional nnnbsis i 

A\rracc of G control experiments with te-t meal 
o\cr a C hour pcriofl 

106 

142 



AvrrnR’e of 20 experiments dunnir a 6 month period 
of la\n^c 

5 

IS 




of the breath. The red blood count, white blood count, 
hemoglobin and weight of the dog did not change 
(Table IX). 

Another dog was given daily intravenous injections 
of 2 c.c. of a five-tenths per cent solution of sodium 
selenite as a control to determine whether the diminu- 
tion in acidity was due to systemic oi to local gastiic 
effects. There was no reduction in the gastric secre- 
toiy response of the stomach after one month of in- 
jections, and vomiting did not occur with this dosage. 
Vomiting did occur after intravenous injection of 4 
c.c. of a one per cent solution, and vomiting occasion- 
ally occurred after 2 c.c. of a one per cent solution. 

COBALT ACETATE 

Twenty-five c.c. of cobalt acetate in six hundi ed c c 
of soya bean oil was administered by stomach tube 
daily for three and one-half months to two Pavlov 


pouch dogs. Fifty-five experiments weie performed 
on each dog during the administration of cobalt 
acetate, and thirty-one contiol determinations were 
made before cobalt administration. The secretory re- 
sponse to histamine was not appreciably influenced by 
the administration of cobalt acetate. 

CONCLUSION 

In the attempt to find a method of producing ex- 
perimental achlorhydria, we studied the effects of a 
large variety of substances on the gastric .seciction of 
man and dog Although a diminution of acid secie- 
tion has been produced in some instances, no method 
that IS practical for clinical use has yet been found. 

We wish to expioss our appreciation to Jliss Viii.in 
Bass for her technical assistance. 

Pait of the expense of this investigation was defiaved 
by contribution fiom the E. L Dawes Fund. 
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The Role of Protein in the Prevention of Experimental Gastric Ulcers* 
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I N previous communications (1, 2) from this labora- 
tory a simple method of producing gastric lesions 
in the albino rat was described. It was shown in these 
experiments that pepsin in hydrochloric acid was far 
more effective than the acid alone in causing these 
lesions. The importance of pepsin has also been 
stressed by other investigators in recent years al- 
though in the past the hydrochloric acid received most 
of the experimental attention. Howes, Flood and Mul- 
lins (3) reported that operatively produced gastric 
defects in cats showed a greater delay in healing in 
the group receiving pepsin with acid, than those re- 
ceiving acid alone. Clinical observations of Vanzant, 


action has been summarized by Mann (6). He dis- 
cusses the use of 1— dietarj- correction, 2— alkaliniz- 
ing salts, 3— drugs, 4 — emollients. 

The present authors in their past investigations 
have emphasized that the continuous use of Bills’ stock 
diet (8) for rats will prevent the onset of the lesions 
reported. A fasting period in addition to pepsin and 
hydrochloric acid was necessary for the experimental 
production of such damage to the stomach walls. It 
seemed desirable to carry these investigations further 
so as to establish that component of the diet which is 
responsible for this preventive action upon continued 
feeding. These investigations were carried out by ob- 


Table I 




Added factor on fasting 



Group 


No, of 

days (2. 3, B, 6, 8. 9, 11, 
12, 14 and 15th days) 

Percentage weight 

Incidence of 

incidence of 


rats 

loss 

lesions 

lesions 


I. Control Group. 


55 

None. 

— 127o 

S5% 

S5% 


n. Protein Group. 

All animals were fed Bills' 

10 

Casein. 

—26% 

10% 


stock diet with added fresh 




vegetables on the 1. 4. 7. lO. 

25 

Gelatin 

— 34% 

11% 

10% 


4 

Elastin. 

Not estimated. 

0% 


13 and ICth days 

4 ' 

Lean meat. 

Not estimated. 


0% 

plas 





a continuous supply of 

pepsin in 0.3% hydrochloric 


III. 

Carbohydrate Group. 








acid solution. 

24 

Corn starch. 

—20% 

75% 

70%- 


10 

Beta lactose. 

—20% 

60% 



IV. Fat Group. 


25 

Butter. 

—2% 

83% 

73% 


10 

Lard. 

—10% 

50% 



Osterberg Alvarez and Rivers (4), confirmed by Mul- 
lins and Flood (5) seem to indicate that peptic ulcer 
in man is frequently accompanied by an increase of 
pepsin in the gastric juice. 

The importance of the presence and composition of 
the acid gastric chjme in the formation of gastric 
ulcer has been stressed by a number of investigators. 
However, a more specific evaluation of the effect of 
the various components has been missing in these 
studies. The methods of preventing such corrosive 
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serving the effect of feeding proteins, carbohydrates 
and fats to various groups of rats during the fasting 
period. This seemed of particular interest since the 
nutritional factor has been stressed by other investi- 
gators (7). 

EXPERIMENTAL 

The general plan of these investigations was to 
supply various factors on the fasting days. A total of 
168 albino rats averaging three months in age were 
fasted two days and fed the Steenbock-Bills’ stock diet 
(8) with added fresh lettuce or sliced carrots on the 
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third day, in recurrent cycles, for a period of sixteen 
days. A 2 % solution of pepsin prepared daily, (1:10,- 
000 granular pepsin, Parke, Davis and Co.) in 0.3 (,o 
hydrochloric acid was supplied to all the rats ad lib by 
means of stoppered flasks with glass tube outlets. 

The above animals were divided into 4 groups as 
shown in Table I. The control group consisting of .55 
animals received no dietarj' factor on the fasting daj’S, 
The remaining 3 groups of 113 rats received a dietary 
factor on the so-called fasting days. The protein .group 
(44 rats) received either casein, gelatin, ela.stin, or 
lean meats; the carbohydrate group (34 rats) either 
corn starch or beta lactose; the fat group (35 rats) 
butter or lard. These dietary factors were supplied 
ad lib. The average consumption per rat was about 5 
grams daily. 

The results are summarized in Table I. The lesions 
at autopsy were generally found to be multiple, w'ith 
rounded margins and umbilicated centers. The gross 
and microscopic appearance of submucosal edema, 
cellular infiltration with varying degrees of desquama- 
tion and mucous membrane erosion were similar to 
that previously seen and described (I, 2, 3). 

DISCUSSION 

It is evident from the results of these experiments 
that proteins have a far greater protective power 
against the development of gastric lesions in the rat 
than either carbohydrates or fats. The incidence of 
lesions in the protein group was 10% in comparison 
with an incidence of 70% in the carbohydrate and 
73% in the fat groups. Moreover the severity and the 
number of these lesions were small in the protein 
group in contrast to the carbohydrate and fat groups. 

The mechanism of the protection afforded by the 
proteins is still problematic. There are in the main 
two general theories that may be presented. 1. Pro- 
teins supply a nutritional factor which increases the 
re.sistance of the stomach walls against the combined 
attack of pepsin and hydrochloric acid. 2. The diges- 
tive power of the pepsin is interfered with. The latter 
may be due to the “competitive retardation” of the 
products of peptic digestion of proteins or it may be 
caused by the acid combining properties of proteins. 

The production of gastric ulcers on diets which were 
deficient in proteins were reported by several groups 
of workers. Pappenheimer and Larrimore (10) demon- 
strated that the gastric lesions in the rat were related 
to a deficiency in the diet. Hoelzel and Da Costa (11) 
produced gastric lesions in rats on low protein diets 
and found that alternate days of fasting increased the 
severity and the number of the lesions. They sug- 
gested a protein deficiency as a possible cause for 
these lesions. Weech and Paige (12), while studying 
nutritional edema in dogs, found true peptic ulcers in 
a large percentage of their dogs maintained on a low 
protein diet. Howes and Vivier (13) produced gastric 
lesions in rats kept on a diet deficient in vitamins and 
proteins. These lesions were prevented by the feeding 
of yeast which is rich in proteins and the vitamin B 
complexes. 

One of the explanations for the above behavior of 
low protein diets may be found in the amino acid de- 
ficiency theory of Weiss and Aaron (14). According 
to this hypothesis an insufficiency of certain essential 
amino acids would reduce the resistance of the tissues 
to a corrosive agent. These authors have cited, for 


experimental evidence, the prevention of the gastric 
ulcers, following the Mann-Williamson operation in 
dogs, by the injection of histidine hydrochloride. How- 
ever, this beneficial effect could not be confirmed by 
Sandweiss, Salzstein and Glazer (15) in their recent 
investigations. Moreover the senior authors of this 
paper (9) in their e.xperiments found no preventive 
effects of histidine injections upon the production of 
gastric lesions in the rat. Thus the experimental 
support of the amino acid deficiency hypothesis is not 
suffieient at present. All of the experiments with pro- 
tein deficient diets can be equally well ex])lained by 
postulation of a positive inhibitory effect of the pro- 
tein in the diet upon the activity of pepsin. 

It is well known that the activity of certain enzymes 
may be stopped even when all other conditions are 
favorable, by the accumulation of the products of the 
reaction; and in certain circumstances, the action of 
the enzyme may be reversed so as to accelerate a 
change in the opposite direction to that in which it 
ordinarily acts. ^V^^steneys and Borsook (IG) have 
carried out, a very e.vtended and systematic investiga- 
tion of the reversion of peptic digestion. Thus pro- 
teins may very well prevent the further action of 
pepsin as they are digested due to the “competitive 
retardation” of the digestion products. Such an ex- 
planation may be offered for the inhibitory action of 
gastric mucin, chondroitin sulfuric acid and mucoitin 
sulfuric acid (17, 18, 19, 20) as all of these can be 
isolated from the intermediary stages of protein 
hydrolysis. 

Proteins may also inactivate pepsin in a different 
fashion. Due to the acid binding properly of proteins 
a change in the pH of the medium can take place to 
such a degree that the optimum conditions for pepsin 
activity no longer exist. Thus 1 gram of gelatin or 
casein ean combine with approximately 8.0 to 9.0 c.c. 
of 0.1 normal hydrochloric acid (21). The rats in our 
e.xperiments have consumed an average of 5 grams of 
protein daily on the fasting days and they drink an 
average of about 8 c.c. of 0.1 normal hydrochloric acid 
daily (contained in the pepsin hydrochloric acid mix- 
ture). The pH of such a mi.xture would be about 3.8 
to 4.0 in a test tube with gelatin as a protein. Since 
the optimum pH of pepsin is about 1.8 to 2.2 (depend- 
ing upon the nature and the concentration of the sub- 
strate) such a change of hydrogen ion concentration 
will reduce the activity of pepsin to a small fraction 
of its optimal activity. Thus proteins can inactivate 
pepsin by their acid binding property. 

While conceivable, it is unlikely that a nutritional 
deficiency of proteins played a part in the production 
of gastric ulcers in these e.xperiments. This conclusion 
is based upon previous experiments (1, 2) where it 
was shown that animals maintained on Bills’ stock 
diet with fasting and feeding cycles alone developed 
no lesions. On the other hand a second group on a 
similar regime but receiving pepsin in hydrochloric 
acid instead of water showed a 9G% incidence of 
gastric lesions. 

Weight loss seemed to play no part in the formation 
of the lesions. In the gelatin group, where the weight 
loss was the highest ( — 34%) the incidence of lesions 
was the lowest. In the butter group where the weight 
loss was the least ( — 2%), the incidence of lesions was 
88%, and higher than in the control group. The high 
incidence in the butter group was also associated with 
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severe and more numerous lesions. Likewise in the 
e.xperiments of Howes and Vivier (13), weight loss 
alone did not account for formation of lesions in their 
rats. 

Thus the evidence is more in favor of protein acting 
as an inhibitor}' agent to the activity of pepsin. This 
may take place by either one or both of the inhibitory 
mechanisms previously discussed. 

HTiether this protective mechanism of proteins will 
be of value in the prevention and treatment of peptic 
ulcer in man will require careful clinical investiga- 
tion. 

It is hoped that the investigations which are in 
progress at present will elucidate more e.vactly the 


mechanism by which proteins inhibit the formation of 
gastric lesions. 

SUMMARY- AND CONCLUSIONS 

1. The relative importance of proteins, carbohy- 
drates and fats in the prevention of ulcerative gastric 
lesions was investigated. 

2. Proteins in the form of casein, gelatin, elastin 
and lean meat afforded a marked degree of prevention 
in contrast to the carbohydrate and fat groups. 

3. The mechanism of this protection is ascribed to 
the interference of proteins with proteolytic activity 
of pepsin, which may be due to a “competitive re- 
tardation” of digestion products or the acid combining 
power of proteins or the combined effect of both 
actions. 
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Clinical Notes on the Use of Color Filters in Sigmoidoscopy 

By 

JOSEPH FELSEN, M.D. 

NEW YORK. NEW YORK 


T he pui-pose underlying the use of color filters in 
sigmoidoscopy is to render with greater clarity 
and detail structures otherwise scarcely visible to the 
eye. The principle involved is one commonly utilized 
in photomicrographic work in which a filter contain- 
ing the complementary or contrasting color is inter- 
posed between the source of illumination and camera 
in order to give more “blackness” or contrast to struc- 
tures which we wish to register on the photographic 
plate. 

In sigmoidoscopic work we have found the green 
(type X. Wratten) and red (type A, No. 25, Wratten) 
most useful. Most of the pathological conditions en- 
countered in sigmoidoscop.v fall in the red range and 
are viewed wdth the green filter. Although the true 
complementary color is blue the filter is too dense for 
visibility. The green filter contains blue and transmits 
sufficient light from the sigmoidoscopic bulb. With the 
aid of the green filter punctate follicular lymphoid 
hyperplasia under the normal pink or inflammed 


mucosa stands out clearly. The characteristic three 
stage pathology of acute bacillai-y dysentery (i.e. I — 
punctate follicular hyperplasia; 2 — punctate follicular 
necrosis; 3 — discrete and confluent ulceration) can be 
followed with ease. The finer ramifications of the 
mesenteric arteries can be studied and will reveal a 


Table sliowiitg applicahility of the green ' and red 
filters in sigmoidoscopy 


Green Filter; 

Bed Filter: 

Arterial and periarterial le'^ions. 

Hemorrhoidal veins and varicev- 
ti'es. 

Eml>oIic lesionR 

Depth and character of ulcer 
edge. 

Tumors. 

Bluish piirmentalion. 

Lymphoid hyperplasia under in- 
flammed mucosa. 


Outline end floor of ulcer. 
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characteristic tortuosity in arteriosclerosis compar- 
able with that seen in the retinal vessels of the same 
individual. With the aid of intermittent intestinal 
suction throuph the inflation tube of the sigmoido- 
scope their degree of patency and elasticity can be 
demonstrated. Embolic lesions in the smaller vessels 
are more common than thrombosis of a large mesen- 
teric vessel in subacute bacterial endocarditis. The 
green filter makes the lesion stand out as a character- 
istic petechia with pale center. For the unpractised 
eye the sigmoidoscopic telescope will be found useful. 
Purpuric eruptions in purpura hemorrhagica, leukemia 
and agranulocytosis are visualized with greater 
clarity; also the outlines and floors of ulcers and 
smaller tumors such as the sessile adenomatous polyps, 
adenoma malignum, adenoma destruens or leiomyoma. 

The red filter is used to study bluish to slate colored 


pigmentation of the mucosa, hemorrhoidal veins and 
the depth and character of ulcer edges. In plumbism 
we have been able to demonstrate in three cases the 
presence of lead sulphide particles along the mesen- 
teric arteries as well as a more diffuse bluish stip- 
pling of the intervening muco.sa. 

The practical application of these filters can be 
.showm in a simple way by using colored sigmoido- 
scopic view plates such as are seen in Bensaud’s or 
similar te.vt book. During sigmoidoscopy we hold the 
filter between the light source and the eye. Since tho 
fillers are obtainable as colored gelatin sheets the.v 
may be fitted into the window of the sigmoidoscope or 
as two separate discs which may be swung in place as 
needed. It is preferable to obtain the gelatin strips 
cemented between two pieces of optical glass. as speci- 
fied above. 


Continuous Drop Feeding for the Treatment of 
Ulcers of Stomach and Duodenum 

By 

X. L. SORESI. M.D.^ 


NEW YORK. 

T he treatment of ulcers of the stomach and the 
duodenum must be based on the same principles 
which have been found successful in the treatment of 
ulcers of any other organ, with due consideration *o 
tho peculiar structure and function of the stomach 
and of the duodenum. Re.st and prevention of irrita- 
tion are the fundamental principles on which must bo 
based and are actually based all successful treatments 
of ulcers, with the possible addition of disinfection, 
improvement of circulation, special medications, surgi- 
cal procedures alone or combined. 

The peculiar structure and function of the stomach 
and of the duodenum make it physically impossible to 
apply any of these means lOOU^ eflicaciousl.v. In fact 
even if theoretically we should attempt to act as we 
do with limbs, that is abolish their function in order 
to obtain a perfect rest by casts, slings, special posi- 
tions, etc., and consequently withdraw all solid or fluid 
foodstuff and beverages with the intention of putting 
the stomach and duodenum at rest, we know that rest 
would not be achieved. We all know more: the com- 
ifiete withdrawal of food and beverages would cause 
perhaps more activity of the .stomach .and of the duo- 
denum and the ulcerated area would become more 
irrit.ated by the undiluted acid secretions of the 
stomach. 

Theoretically in order to achieve rest and prevent 
irritation we should comiiletely withdraw beverages 
and food and at tho same time stop the acid secretions 
of the stomach. Evidentl.v we cannot do so. I shall 
not dwell on the limited efficiency of disinfectants, 
special medications, attempts to improve the circula- 
tion of the ulcerated area, etc.: consequently any form 
of treatment must be a compromise, the best being the 
best compromise. The treatment advocated in this 

Surrt'on, Grwnpofnt Con^uJflntr Sunrwn. Hu<h- 

wick Hospital; Diiwtor. International Me«15ra1 Center. Now York. 
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paper seems to be a practically successful compromise 
and conforms to our present knowledge of the diges- 
tive processes and of scientific therapeusis. 

It is assumed that neither peristalsis nor acid secre- 
tions can be completely prevented : it is also assumed 
that disinfectants, special medications, means of im- 
proving the circulation around the ulcerated area or 
any other supposedly direct means of influencing tho 
he.aling of the ulcer have proven rather disappoint- 
ing. Consequently, the bc.st compromise appears to 
be a method of proper feeding of the patient which 
will increase his stamina and resistance while re- 
ducing peristalsis, acid secretions, direct or indirect 
irritation and infection of the ulcerated area to a 
minimum. These desiderata seem to be realized by 
the following method: The patient is fed by tho drop 
method day and night through a small rubber tube 
introduced through the v.nder nostril into the esopha- 
gus not beyond the cardia. 

In this method three points are of fundamental im- 
portance: 1. The continuous day and night feeding 
by the drop method; 2. The special nutrient mwlium; 
3. The position of the tube which should never be 
pushed beyond the cardia. 

The continuous drop feeding prevents accumulation 
of the nutrient medium in the stomach, reduces acid 
■secretions to the minimum and keeps them diluted to 
the maximum and affords complete feeding. The nu- 
trient medium is based on milk, white of eggs mixed 
with water and gum acacia to which fruit juices and 
or special medications according to cases and indica- 
tions ma.v be added: the important point about the 
nutrient m.edia is that they should supply the fluid, 
the calories and the vitamines required by each patient 
and be non irritant to the gastro-duodenal mucosa. 
The rubber tube should never be pushed beyond the 
cardia. because its presence in the stomach or duo- 



40 


American Journal of Digestive Diseases 


denum constitutes a constant irritation of the Tvhole 
orfe^an and may irritate directly the ulcerated area. 1 
insist on this point, because no matter how soft the 
rubber tube may be at best it must tickle the gastric 
or and duodenal mucosa, when it does not cause true 
irritation or direct pressure on some point. All living 
tissues will react to the presence of foreign .bodies, 
the gastro-intestinal tract being no exception to this 
rule, reacts by increased peristalsis and secretion. The 
esophagus seems not to react to the presence of this 
small soft rubber tube practically hanging in its 
middle and hardly touching its walls. 

The continuous day and night drop feeding method 
has been used for many years as the almost ideal feed- 
ing'method for patients who had to be operated on the 
stomach," duodenum and occasionally on the biliarj- 
tract. Being a surgeon practically only advanced 
chronic cases are referred to me and for this reason 
my e.xperience in the treatment of ear!}' ulcers of the 
stomach and duodenum has been limited. However, 
lately many colleagues have referred to me cases for 
diagnosis with my special X-ray apparatus and thus 
I had the opportunity to observe several earl.v cases in 
close succession and treat them with very encouraging 
results. 

The matter of the nutrient media requires still a 
great deal of consideration and study. In one case of 
bleeding ulcer, strong tea and milk were ver.v effectual 


in stopping the bleeding while supplying sufficient 
fluid and nourishment. The matter of rhedication re- 
quires also a great deal of consideration ; atropine to 
reduce spasticit.v, morphine, pantopan, etc., to allow 
restful sleep or reduce e.xcessive nervousness: strj'ch- 
nin, ai'seniate of iron, blood transfusion, complete rest 
in bed to bolster up a rundown organism have been 
used in connection with the continuous day and night 
drop feeding method. WTien to stop the drop feeding 
and resume nonnal feeding may be determined by 
X-rays and the general condition. The average amount 
of fluid nutrient medium has been 3,000 c.c. every 
twenty-four hours:, it may be increased or decreased 
according to cases bearing in mind that it is abso- 
lutely indispensable to prevent accumulation of fluid 
in the stomach. 

Although all the phases of this method of treatment 
have not been thoroughly studied due to the limited 
number of cases treated the results have been so en- 
couraging as to induce me to present it to the medical 
colleagues in the hope of obtaining their cooperation 
in making it as efficacious as possible. 

In connection with this subject I am happy to mention 
and give due credit to the pioneer works of Dr. Max Ein- 
horn on duodenal feeding: the contribution ot Dr. Rowland 
on intragastric drip, and Dr. Asher Winkelstein on con- 
tinuous alkalinized milk drip into stomach for therapy of 
peptic ulcer. 


The Follicular Lesions of Vitaminc A and C Deficiencies; A Critical Survey 

By 

HARRY KEIL, M.D.* 


NEW YORK. 

T he cutaneous manifestations observed in various 
forms of avitaminosis have received considerable 
attention in recent years. Especially is this true of 
the primary follicular lesions encountered in vitamine 
A deficiency, where they occur as part of a generalized 
epithelial keratinizing process (Frazier and Hu (1). 
l^wenthal (2) and others). The pilo-sebaceous ap- 
paratus may, however, also be affected in scurvy, such 
alterations being less intense and apparently second- 
ary in nature. In a previous publication (Scheer and 
Kell (3)) two instances of scurvy in adults were re- 
corded for the purpose of providing data on skin 
lesions of this sort. In one example, the follicular 
papules were somewhat similar to those seen in vita- 
mine A deficiency; it was, however, noted that the 
patient had adopted a much restricted dietary regimen 
for several years and that, as a consequence, the possi- 
bility of simultaneous lack of the fat-soluble factor 
could not be eliminated entirely. This view seemed 
reasonable, considering the frequent occurrence of 
multiple vitamine deprivations, though the ordinary 
substantiating eridence, such as night blindness 
(hemeralopia) was lacking. In the second case, how- 
ever, the superimposition of a hemorrhagic component 
provided a fundamental feature differentiating the 
follicular lesions of scunw from those of vitamine.A 
deficiency. In further support of this thesis, there 
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will be cited tivo additional cases of scurvy in which 
characteristic perifollicular petechiae were encount- 
ered as well as several other phenomena worthy of de- 
scription. In concluding the paper an attempt will he 
made to set forth evidence indicating the -essential 
differences between these two types of follicular erup- 
tions, the recognition of which may aid in the detec- 
tion of early cases of avitaminosis or hypovitaminosis. 

/. The patient was a woman, aged 29, who was 
observed for a period of about G weeks during the latter 
part of 1334. .About 16 months before observation she 
complained of moderately severe diarrhea, characterized 
by the passage of from 3 to 5 stools daily; these contained 
mucus but no blood. She was placed on a diet consisting 
of egg-nogs, malted milk, toast, chicken soup, and small 
amounts of butter and orange juice. Vegetables, fruit, 
meat, and fish were excluded. On this regimen the diar- 
rhea improved temporarily. About 4 months later there 
was an exacerbation of this complaint, as a result of 
which the dietarj- restrictions were enforced more rigor- 
ously. Shortly after, the fear of precipitating another 
attack of diarrhea caused the patient to restrict the in- 
take of foods even more; orange juice was discontinued 
and she now subsisted largely on cereals, soups, and some 
boiied milk. A mild recurrence of the complaint led her 
to seek hospitalization: on this occasion procto-scopic ex- 
amination revealed several ulcerations in the rectum and 
a barium enema showed incompetence of the ileo-caecal 
valve with spasticity and loss of hanstrations in the colon. 
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Fig. 1. Perifollicular petechial eruption of scurvy; each hair follicle 
shows a central cornified mass of moderate extent, with delicate de- 
formed hairs, surrounded by a tiny zone of hemorrhafre. Photocraph 
taken several days after institution of vitamine C therapy when the 
hemorrhapes were befrinninp to resorb. 


Although no special efforts were made to treat the con- 
dition, the diarrhea ceased spontaneously and she was ilis- 
charged as a case of ulcerative colitis. Several months 
later she began to complain of weakness and debility, the 
symptoms being aggravated bi’ an upper respiratory in- 
fectfon of several weeks’ duration. About two months be- 
fore observation she experienced pains in the bones and 
joints, followed within a short time hy the occurrence of 
tender gums that bled on the slightest traum.a. The 
patient also noticed the appearance of small lumps in the 
skin, particularly on the lower extremities, the lesions 
rapidly assuming a hemorrhagic aspect. At about this 
time, larger black and blue spots were noted on the thighs. 
The left ankle became swollen and painful, the skin over- 
lying the affected articulation showing a deep purplish 
discoloration. She complained of moderate cough. Three 
days before observation the patient felt feverish; the 
temperature rose sharply to 103” F. During the entire 
illness she had lost about 60 pounds in weight. There was 
no history of night-blindness. 

On physical examination the patient appeared pale and 
.emaciated. She was dyspneic, and she coughed. The teeth 
were covered with sordes. The alveolar margin of the 
gums, on the internal as well as the external aspect, was 
bright red, spongy, and bled easily. The edentulous spaces 
were apparently spared. The tonsillar remnants were 
ecchymotic. There was general dryness of the skin. In 
addition, the skin of the abdomen, arms, and lower ex- 
tremities revealed definite hyperkeratosis of the hair folli- 
cles, with numerous delicate deformed eurly hairs; there 
were occasional areas where the hairs were wanting. On 
the lower e.xtremities where the eruption was character- 
istic, each lesion was surrounded by a zone of erythema 
or frank hemorrhage, according as the petechia was in 
the process of formation or in the stage of advanced de- 
velopment (Fig. 1). Here also, there were numerous deli- 
cate deformed hairs, many of which were curled up on 
themselves. There was evidence of old ecchymoses about 
the thighs, calves, and along the tibias. A large fresh 
ecchyraosis with marked edema of the area was noted 
about the region of the left tendo achilles. There were 
physical signs of a pneumonic process in the left chest 
and, probably also, of atalectasis of the lower lobe of the 
left lung. 

The hemoglobin was 38 per cent; the red cell count 
2,810,000. The white cell count was 5800 with 71 per cent 
polymorphonuclear leucocj’tes. The tourniquet test was 
markedly positive, causing a fine spray of numerous 
hemorrhagic puncta in the fold of the elbow. The blood- 
ing time, coagulation time, and platelet count were normal. 
The temperature ranged between 103.8° F. and 101.4° F. 
Because of the marked anemia, she received a blood trans- 
fusion. Orange juice (500 c.c.) was given immediately 
and, by the following morning, the general condition of 


the patient was eminently improved, contrasting with the 
precarious state on initial ob.'ervntion, IVithin 21 hours 
the gums were less red and spongy. During the succeed- 
ing nine days crystalline cevitamic acid, 3 grains daily, 
was administered by mouth; tomato juice, orange and 
other fruit juices were eliminated from the diet. Improve- 
ment continued unabated and, within the next few days, 
the condition of the gums improved considerably and the 
skin lesions (ecchymoses and perifollicular petcchiae) 
began to undergo rapid involution. 'Within a period of 
from one week to 10 days, the texture of the skin became 
almost normal, although the faint brownish spots marking 
the situation of the perifollicular hemorrhages, required 
about a month for complete disappearance. The patient 
gained weight steadily and the abnormal physical signs in 
the left lung cleared up completely, with the exception of 
slight dullness at the base, attributed to the presence of 
thickened pleura. The tourniquet test became negative 
about 10 days after the institution of vitamin C therapy. 

Comment; From the clinical point of view the case 
was a typical one of scuiwy, apparently uncomplicated 
by any other vitamine deficiency. There were no symp- 
toms referable to deprivation of fat-soluble factor, 
such as night-blindness. The a.ssociation of broad 
areas of ecchymoses, spongy bleeding gums, and peri- 
follicular petechiae constitutes a triad of signs com- 
monly observed in adult scurvy. The immediate re- 
sponse to orange juice. and the unabated improvement 
under cevitamic acid was striking, contrasting wilb 
the slower course seen in patients recovering from 
vitamine A deficiency; this point will be elaborated 
upon in a subsequent section. The general dryness of 
the skin was probably caused, for the most part, by 
loss of fluid through diarrhea, aided perhaps by fever; 
this sign was not noted in the ne.vt ca.se in whicli 
gastro-intestinal symptoms were lacking. 

Case 2. This patient was a woman, aged -M, who com- 
plained of pain about the ankles and swollen bleeding 
gums of G months’ duration. About 18 years before the 
present obsen-ation she had an operation for ectopic 
pregnancy. Shortly after, she experienced nausea and 
epigastric distress, causing her to limit intake of foods to 
such a degree that, during the past 10 years, she had sub- 
sisted almost entirely on cereals, eggs, bread and colTce. 
Fresh vegetables and fruits were completely eliminated 
from the dietary regimen; indeed, the distaste for fruits 
became so intense that the mere sight of them caused dis. 
tress. Eight months before obseiwation she learned that 
she had high blood pressure, for the alienation of which 
eggs were eliminated. In the past few weeks the diet had, 
therefore, consisted of but cereals, coffee, and cream, and 
bread. About six months before that, the gums became 
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Fig. 2. Scorbutic hemorrhage into the inferior angle of 
a scar on the abdomen; slight hemorrhage also in the 
upper angle. 


swollen, tender to touch, and bled on the slightest trauma. 
At the same time she noted pains in the lower portions of 
the tibias and about the ankles, the skin overlying these 
parts becoming swollen and eccbjunotic. 

Physical examination showed a thin, poorly nourished 
woman whose skin was not particularly dry. The gums 
were turgid, colored purplish red, friable, spongj-, and 
bled easil 3 '. There was a large ecchj'motic area about the 
left ankle. Over both legs and over the lower portions of 
the thighs, there were pinhead perifollicular petechiae 
characteristic of those encountered in scurvj'. As in the 
first case, the centers showed moderate degree of hj'per- 
keratosis, with many scattered curled delicate hairs arising 
in each follicle. Simiar lesions were seen on the lower 
part of the back. A remarkable feature was the presence 
of a large area of hemorrhage situated mainly in the in- 
ferior angle of an operative scar located on the abdomen 
(Fig. 2). The tibias and ankles were tender and mobilitj- 
was limited owing to pain. 

The hemoglobin w'as 72 per cent; the red blood cell 
count 4,100,000. The platelets numbered 250,000. The 
tourniquet test was markedlj' positive; the bleeding time, 
coagulation time, and clot retraction were normal. Exami- 
nation of urine specimens revealed no abnormal findings. 
There was no e^ddence of bleeding from the gastro-in- 
testinal tract (gastric contents and specimens of stool). 
Roentgenologic examination of the chest (heart and lungs) 
disclosed no abnormalities; in addition, there was no evi- 
dence of subperiosteal elevation of the bones of the lower 
extremities. Despite the previous dietary restrictions, 
there was no diminution in blood protein (6.6 mgs. per 
cent). The blood pressure was 180 s 3 'stolic, 100 diastolic. 

The patient was given liberal quantities of orange juice 
and a soft diet rich in vitamines. The improvement was 
dramatic; the swolen gums diminished in size and turgor, 
bleeding ceased, and the tenderness disappeared; the 


ecch 3 Tnoses and follicular hemorrhages underwent rapid 
involution, the original sites of the latter lesions being 
marked by the presence of tiny pigmented spots centered 
by a hair in most instances; the tourniquet test now be- 
came negative. The appetite improved and she no longer 
experienced the feeling of distaste for raw fruits and 
vegetables. 

Comvient: The perifollicular petechiae encountered 
in this case were the precise counterpart of those seen 
in the first patient. The clinical course and response 
to ingestion of orange juice were also identical. A re- 
markable feature was the presence of an area of 
hemorrhage in a scar situated on the abdomen, and it 
is probable that the bleeding was subcutaneous in 
type tvith infiltration of the upper layers of skin. As 
in the first case there rvas no clinical evidence point- 
ing towards deprivation of the fat-soluble factor; in 
addition, the diet, though markedly restricted, had 
contained cream rvhich is an e.\'cellent source of 
vitamine A. 

FOLLICULAR LESIONS OF SCURVY 

(a) Introductory General Remarks: The pild-se- 
baceous .apparatus is a structure supplied by a rich 
ple.xus of capillaries. It appears that this system is 
not established in its definitive form until the age of 
4 or 5 years, only to be influenced profoundly at 
puberty (Frazier and Hu (lb)). It is probable that 
nutrition of this structure is accomplished through 
the blood and l.vmph channels (tissue spaces), al- 
though present knowledge of the precise mechanism 
is fragmentary. Disease of the hair follicles may be 
a primary process when the epithelium is initially in- 
volved or the changes may be secondary in nature 
when, for e.xample, there is" a defective blood supply 
or 'interference with that portion of the circulation. 
In many instances this distinction cannot be clearly 
established. In the case of vitamine C deficienc)’, 
there is evidence that disturbances in the blood vessels 
constitute the primarr’ causative factor and that 
hyperkeratosis of the hair follicles and other changes 
(curling, thinning, and temporary loss of hair) are of 
secondaiy on'gin. It has been shown (Aschoff and 
Koch (4), Wolbach and Howe (5)J that the funda- 
mental defect in scurvy appears to be the inability of 
the supporting tissues “to produce and maintain inter- 
cellular substance.” B3' implication based on thorough 
general pathologic studies, Aschoff and Koch sug- 
gested that the hemorrhagic manifestations of vita- 
mine C deficiency are caused by an impairment of the 
intercellular substance supporting the blood vessels. 
According to this view, then, the endothelium of capil- 
laries is unable to form the normal cement substance 
allorving for diapedesis of red blood cells and serum. 

The distinguishing feature of the eruption seen in 
scumy is the occurrence of tin3' hemorrhages around 
the hair follicles, producing perifollicular petechiae. 
So far as the superficial r-essels of the skin are con- 
cerned, ma.ximal capillar3' fragilit3' seems to be con- 
fined, for the most part, to the blood channels suppl.v- 
ing the pilo-sebaceous apparatus. In some cases this 
can be shown e.vperimentalL' in humans by means of 
the tourniquet test (Korbsch (6)). In one instance, 
for e-xample, the application of a tourniquet about the 
right arm produced numerous tiny hemorrhages con- 
fined principally to the areas about the hair follicles 
on the forearm (Scheer and Keil (3)). In other 
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patients, however, this procedure gives rise to in- 
numerable hemorrhagic puncta, apparently indepen- 
dent of the follicular openings; it may be agreed, 
therefore, that other vessels of the superficial skin 
maj' apparently also be affected. 

Perifollicular hemorrhages are likely to be more 
intense and to be encountered with greater frequencj’ 
in areas of the body where the pilo-sebaceous appa- 
ratus is more highly developed and in races where the 
haii-y .system is more pronounced (Salle and I{o.sen- 
berg (7)) ; indeed, unusual variations in situation of 
these patches may frequently be correlated with ab- 
normal distribution of hair. There may, however, be 
occasional e.xceptions to those rules. It is probable 
that these factors likewise influence distribution and 
intensity of the process seen in the follicular eruption 
of vitamine A deficiency. 

The clinical phenomena of scun’y (bleeding gums, 
massive hemorrhages about the muscles and subcu- 
taneous tissues, the hemorrhagic phenomena jiroduced 
in the more superficial areas of skin, the positive 
tourniquet 'test, etc.) constitute evidence of the pre- 
dominant part played by vascular disturbances in the 
symptomatology. When the missing vitamine is re- 
placed in the diet, these manifestations disappear 
rapidly as a rule. 

(b) Clinical Features of the Skin Lesions: In its 
well-established form the perifollicular petechial erup- 
tion appears to be pathognomonic of .scurvy. As far 
back as 1871, Lasegue and Legroux (8) recognized its 
diagnostic importance as an early sign of the disease. 
Of 76 cases of the condition seen by Salle and Rosen- 
berg (7) in 1917, 10 showed this manifestation as 
the presenting sign. During the World War when the 
opportunities to study the disease on an extensive 
scale were ample, numerous observers stressed the 
clinical significance of these skin lesions (Feig (9), 
Pfeiffer (10), Arneth (11), Wiltshire (12) and Kor- 
bsch (G) among others). Of the 4 cases of this disease 
obsen’ed by me in civilians, 3 of them presented the 
dermatosis in its typical morpholog.v. In the remain- 
ing instance it was differentiated with difficulty from 
the somewhat similar eruption of vitamine A de- 
ficiency, and the view was therefore expre.ssed that the 
initial follicular lesions of scur\'y may sometimes 
clinically resemble those seen in patients suffeidng 
from deprivation of the fat-soluble factor. This diffi- 
culty, however, arises only in occasional instances, as 
will be showm in a consideration of the fundamental 
attributes of both eruptions. In two cases of scurvy 
in infants the follicular hemorrhagic dermatosis was 
not encountered ; this manifestation is but rarely men- 
tioned'in pediatric texts and monographs. The char.ac- 
teristic skin lesions are, therefore, mot with most fre- 
quently after the age of puberty. 

The eruption manifests particular favor for the ex- 
tensor aspects of the lower extremities (legs, anterior 
and inner parts of thighs) and of the upper limbs 
(forearms, occasionally the arms). It is also seen on 
the lower part of the abdomen, and occasionally in 
advanced case.s, on the chest. Hair-free portions of 
the body and areas with a poorly developed pilar 
system usually remain unaffected (popliteal spaces 
and elbows) (Salle and Rosenberg). The face, scalp, 
hands, and feet appear to be spared. It is found in 
its most typical form on the logs where practically 
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every hair follicle may be involved by the hemorrhagic 
process. It is not unusual to see perifollicular pete- 
chiae at sites of predilection, whereas less favored 
areas, like the abdomen, may reveal simple hyperkera- 
tosis at the mouths of follicles, with an occasional sur- 
rounding hemorrhage. In the latter situation the indi- 
vidual lesion may resemble that seen in vitamine A 
deficiency; unlike the latter condition where keratosis 
is usually a pronounced feature, often leading to 
secondary phenomena (pressure atrophy), the ac- 
cumulation of hyperkeratotic masses is moderate in 
intensity. 

When the hand is passed over the affected areas in 
.scurvy, the impression of a nutmeg grater is produced 
and the older clinicians (Jossner (13) spoke of the 
phenomenon as “lichen scorbuticus” or “scorbutic 
goose-flesh." This attribute i.s, however, not pathogno- 
monic of any single skin ailment; it merely describes 
the sensation imparted to the palpating hand b.v 
hyperkeratotic accumulations as encountered in many 
cutaneous conditions (lichen pilaris, pityriasis rubni 
pilaris, follicular ichthyosis, follicular papules of vita- 
mine A deficiency, etc.). In scurvy, therefore, involve- 
ment of the follicular apparatus also occurs, but it is 
secondary in type and less intense than in the case of 
vitamine A deficiency. It is less likely to cause 
“atrophic depressions” by pressure of hyperkeratotic 
mas.ses; for example, gaping cavities are not seen 
when the central plugs are removed, as in the skin 
lesions attributed to lack of the fat-soluble factor. 

The eruption of scurvy appears to h.ave the follow- 
ing cour.se. The initial disturbances in the poripilar 
capillaries cause nutritional alterations in the folli- 
cular apparatus, leading to hyperkeratosis as well as 
curling and thinning of the hair. In this early stage, 
and especially in certain locations (abdomen), gross 
hemorrhage may not be apparent clinically, although 
it is probable that mild degrees of interstitial extra- 
vasation of blood could be demonstrated on histologic 
e.xamination. The usual onset is in the form of bright 
red puncta about hair follicles; these may be scattered 
at first, then cover an entire limb. As the lesions 
increase in size, they become bluish rod, forming 
lichenoid papules owing to the central projection of 
hyperkeratotic material, aided in some cases by the 
transudation of serum. In its fully developed stage 
the lesions vary in size between that of a pinhead to 
that of a split pea in occasional instances. Subjective 
symptoms attributable to the dermatosis are uncom- 
mon, itching being a rare complaint. In its later 
courae the hemorrhage is rosorbed slowly, leaving 
pigmented spots (hemosiderin) for months. The 
centrally situated hairs may be broken off, at timc.s 
may have fallen out. If the deficient diet is main- 
tained, the eruption may remain in the .same state for 
months. When adequate therapy is instituted, (here 
takes place a dramatic restitutio ad integram, which 
will be described in a subsequent section. 

As regards secondar>- infection, pustulation and 
scarring, obserx-ations differ relative to their incidence 
and significance. .Arneth described large follicular 
petechiae, occasionally capped by central pustules 
which later dried without undergoing any other 
•chango.s. It has been stated that furunculo.sis i.s a 
fairly frequent complication in such cases. Under 
these circumstances, scarring of some lesions may be 
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expected, but the phenomenon is uncommon and 
secondarj- in tjTje. In agreement with Salle and Rosen- 
berg, I am unable to confirm the high incidence cf 
such secondary complications, notwithstanding the 
point that in several of the patients observed bj’ me, 
the condition had been present for many years. 

It has been stated that in the typical form described 
the eruption is pathognomonic of scunw. The derma- 
tosis is readily distinguished from the "hemorrhagic 
folliculitis” occasionally observed in Gaucher’s disease 
(larger isolated lesions up to a dime in size, occurring 
on the inferior extremities, few in number, healing 
with the formation of large pigmented scars) and 
from a host of diseases producing skin eruptions with 
incidental, rare, isolated, and unimportant involve- 
ment of hair follicles as compared with the other 
features presented by the dermatosis (Henoch-Schon- 
lein-Osler syndrome, uremia, acute lupus erythema- 
tosus, subacute bacterial endocarditis, varicose com- 
plex and many other afifections). On the basis of the 
pathologic observation that both rheumatic fever and 
scunw affect collagenous tissue throughout the body, 
it has been suggested by Rinehart (14, 15) and his 
co-workers that the former disease may be the result 
of the “combined influence of vitamine C deficiency 
and infection.” It is not within the province of this 
paper to enter into a detailed discussion regarding 
the probability of this hj-pothesis, but it does seem 
pertinent to note that, although hemorrhagic pheno- 
mena occur in the course of rheumatic fever, they 
bear no clinical similarities to the lesions encountered 
in scurvy (Keil (16)). 

fc) Pathology: The vascular alterations producing 
the typical morphologic attributes of the eruption con- 
stitute the one striking characteristic feature, the re- 
maining changes in the epidermis appearing to be of 
banal tj'pe. In 1871, Lasegue and Legrou.x, on the 
basis of a histologic study of these skin lesions, noted 
that the hemorrhagic e.xtravasation was disposed 
principally about the hair follicles. In the detailed 
microscopic examinations practiced by Nicolau (17), 
swelling of the endothelial walls of the perifollicular 
capillaries was noted; the e.xtravasation of red blood 
cells in isolated groups and in small numbers, with- 
out particular damage to surrounding tissues, was 
stressed by this observer who regarded^this featui-e 
as evidence of diapedesis through the parietes of the 
affected vessels, an observation which is in essential 
agreement with the view relating to the inability of 
endothelial cells to form normal cement substance in 
this disease. Nicolau also found that in occasional 
instances there was transudation of serum in moder- 
ate amounts. In a previous paper (Scheer and Keil) 
there was appended a histologic report on an “erythe- 
matous” follicular papula that on gross examination 
showed but slight evidence of hemorrhage, although 
the remainder of the eruption, shortly after the 
initial appearance, became definitely hemorrhagic in 
tj-pe. Study of this relatively early lesion revealed 
the presence of interstitial extravasation of red blood 
cells, most conspicuous about the hair follicles, asso- 
ciated with transudation of serum which explained, 
for the most part, the gross elevation of the lesion. It 
was difficult to distinguish the outlines of the peri- 


follicular capillaries owing to the swelling of the 
walls, about which there was a moderate infiltration 
of lymphocytes. That the pigment found in the tissues 
is derived from the blood was shown by Nicolau who 
obtained positive iron reactions; in advanced cases, 
therefore, the pigmentation is probably caused by the 
deposition of hemosiderin. 

The epithelial changes seen in the case reported by 
Scheer and Keil were apparently secondary in type. 
The hyperkeratosis of the follicular orifices was 
moderate in extent, hardly rivalling the intensity of 
the process as seen in vitamine A deficiency. There 
was no resultant pressure on surrounding structures; 
hence, little likelihood of secondarj' pressure atrophy 
with the formation of gaping cavities on e.xtrusion of 
the central keratotic material. In healing, therefore, 
conspicuous depressed areas marking the former sites 
of lesions are not to be expected, except rarely when 
there is superimposition of infection. The significance 
of the finding of hypertrophied arrectores pilorum 
muscle as described by Aschoff and Koch, Nicolau and 
others, is as. yet unknowm. 

(d) Therapeutic Response: Until the' advent of 
crystalline extracts of vitamines, it was most difficult 
to apply an absolute therapeutic test. For e.xample, 
orange juice is said to contain not only vitamine C, 
but also vitamine A or its precursor carotine (Jeghers 
(18)) in amounts sufficient to cure rats suffering 
from xerophthalmia (Wolbach and Howe (19)). In a 
similar manner, Frazier and Hu (la) treated their 
original series of cases of vitamine A deficiency by 
means of a balanced diet combined with cod liver oil 
and one lemon a day (vitamine C). There are, how- 
ever, a few reports indicating that the therapy used . 
was such as to warrant the drawing of accurate con- 
clusions relative to the precise vitamine lack. 

-In the first case cited in this paper orange juice 
was given on the first day of obseiwation, with 
striking amelioration of the symptoms. As the food- 
stuff also contains vitamine A or its precursor, it was 
interesting to note that rapid improvement continued 
with the oral administration of cevitamic acid (crys- 
talline vitamine C). Equally striking was the rapid 
involution of the perifollicular hemorrhages, practi- 
cally complete resorption taking place in about 10 
daj's, though faint brownish spots persisted for several 
weeks. The central keratotic plugs were extruded and 
towards the end of the period of obseiwation of some 
6 weeks many normal hairs seemed to be regroiving. 
At this time, the character of the skin could be desig- 
nated as normal. The rapidity with which the skin 
lesions underwent involution in the cases observed by ‘ 
me would seem to contrast with the slower course re- 
corded in most of the patients recovering from the 
effects of deprivation of vitamine A. Where the 
central keratotic plugs require many months for heal- 
ing or leave depressed areas at the sites of hair folli- 
cles, in the absence of gross secondary infection, there 
maj' be reason to suspect coincidental lack of the fat- 
soluble factor, though the latter maj' in some cases 
be so slight in degree as to fail to cause obvious 
clinical symptoms. It is undoubtedly true that the 
simultaneous lack of both vitamins A and C occurs 
not infrequently, and it will be an interesting problem 
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to determine the rel.ative part played by each in the 
evolution o£ the skin lesions observed in such in- 
stances. 

Follicular Lcsious iu Vitamiiic A Deficiency: 

(a) General Concept of the Disease and General 
Clinical Daia: Deficiency in the fat-soluble factor 
f?ives rise to a sy.stemic condition in which there 
occui's keratinizing metaplasia of the various epithe- 
lial-lined structures in the body (Wolbach and Howe 
(19) and others). The site of predilection are the 
eyes (night blindness, xerosis, Bitot’s spots, pigmen- 
tation of the conjunctiva, keratomalacia) and the skin 
(generalized dryness, follicular lesions), but experi- 
mental evidence in animals (Wolbach and Howe, Gold- 
blatt and Benischek (20) ) and postmortem examina- 
tions in human beings (Wilson and DuBois (21), 
Blackfan and Wolbach (22), Thatcher (23), Sweet 
and K’Ang (24)) demonstrate that the proce.s.s in- 
volves the inteiTial organs as well, the principal altera- 
tions being the substitution of keratinizing epithelium 
causing occlusion of ducts and formation of cystic 
structures. There is some evidence, also, that there 
may bo a direct effect on the secreting abilities of 
glands. In addition, it appears that pathologic 
changes suggestive of this condition may be observed 
postmortem in the absence of the usual clinical 
features of the disease (Blackfan and Wolbach) and 
many investigators are now concerning themselves 
with the sub-clinical phases of the condition (Jeghers 
(18)), which is supposed to be more common than has 
been generally suspected. The relation of vitamine A 
to the formation of rhodospin (visual purple) found 
in the retinal rods seems well established (Fridericia 
and Holm (25) among others) ; and as the rods are 
most numerous in the peripheral fields of the eyes 
which are concerned with vision at night, deprivation 
of the fat-soluble factor leads to a lessened adaptation 
to diminished light (Chou (26), Jeghers (18)). It 
also seems to be established that carotine is a pre- 
cursor of vitamine A and that the conversion takes 
place under the influence of the liver where the vita- 
mine is chiefly stored. In adults the larger reserves of 
the fat-soluble factor and the lesser requirements for 
growth are factors that may account for the lower 
incidence of the severer forms of the disease; mo.st of 
the cases observed in the older age-group have been 
reported in peoples (for example, the Chinese) whose 
dietary habits are such as to preclude any intake 
of vitamine A or to restrict ingestion to minimal 
amounts of it. 

The general dryness of the skin, attributed by some 
to dehydration, undernutrition or intercurrent dis- 
ease, may be dependent, in part at least, on the specific 
effect arising from vitamine A deficiency (epithelial, 
sebaceous gland, sweat gland changes, singly or com- 
bined). This symptom, usually encountered early in 
the disease, is generally the only cutaneous disturb- 
ance seen in children. Commonly associated with it is 
the absence of visible sweating, probably caused by 
alterations in the sweat glands proper or in their 
ducts. In advanced form these changes in the skin are 
considered to be factore in causing the peculiar febrile 
attacks commonly encountered in the condition, though 
Sweet and K'Ang (24) believe that a better explan.a- 
tion lies either in the absorption of toxins through 
altered epithelium or in the metabolic changes that 


may ensue from more rapid utilization of fat by the 
body in an attempt to obtain the fat-soluble factor. In 
some of the late cases the hair of the scalp is found to 
be dry, course, brittle, manifc.sting a tendency to fall 
out; the nails may reveal transverse or longitudinal 
furrows and are lusterless (Pillat (27)). All the 
alterations noted respond to the inge.stion of vitamine 
A, provided the changes are not too far advanced 
(Wilson and Dubois (21), Ross (28)) or there is no 
severe diarrhea preventing the utilization of the 
factor, or there is no marked impairment in liver 
function interfering with the storage of vitamine A 
arid the conversion of carotine into it. These point.s 
must be taken into account in evaluating the thera- 
peutic response to ingestion of the fat-soluble factor. 

It is believed by most observers that the ocular 
.symptoms constitute the initial manifestations of the 
disease. There is evidence indicating variability in 
this general rule. From the clincal point of view 
Frazier and Hu noteil that .skin lesions may appear 
before t?ie onset of obviotts ocular chanfccs. The close 
relation between these organs and the analogies be- 
tween them are illustrated by the alterations in the 
eyes; the conjunctival epithelium, for example, takes 
on the character of true skin. There is an increase in 
its thickness owing to the formation of corneous ma- 
terial and conspicuous kerato-hyaline layer. In adults, 
moreover, pigmentation occura in the majority of 
cases (Mori (29), Pillat and King (30)), attribute.'! 
to the presence of melanoblasts in the basal layer, and 
it appears that this phenomenon may h.ave its counter- 
part in the .skin. 

Patients afflicted with vitamine A deficiency are 
considered to be prone to infection only in so far as 
the changed character of the various epithelial-lined 
structures of the body may be associated with in- 
ability to withstand multiplication of bacteria. The 
dise.ase may become severe enough to result in death, 
the most common cause being "bronchopneumonia” 
secondary to pathologic alterations in the smaller 
radicles of the respiratoiw tract. 

(b) Clinical Features of the Follieular Eruption 
of Vitamine A Deficiency: It is interesting to note 
that in 1908, Little (.31), on the basis of his experi- 
ence among the E.skimos, described an endemic of 
pustular dermatitis or Kall.ak which resembled scabie.s 
owing to the location and manner of spread of the 
skin lesions coupled with the intense itching; it dif- 
fered. however, in ra.any clinical particulars, among 
which m.ay be mentioned failure to respond to sulphur 
therapy and, on the other hand, cure following' the 
e.st.ablishment of a relatively norm.-d diet. The con- 
dition occurred after the patients had lived exclusively 
on fish, and notably in conjunction with failure of the 
berry crop. As suppurative processes are especially 
common .among the Eskimos, the eruption probably 
represented the result of dietary insufficiency and 
superimposed infection. The disease did not spread to 
foreigners who came in contact with the Eskimo, but 
whose dietary regimen differed. In 1917, Little <'32), 
attributed the condition called Kallak to lack of the 
fat-soluble factor, the deficiency occurring when the 
fats derived princip.ally from the seal and the caribou, 
could not be properly utilized. He also mentioned the 
case of a shipurecked white man who came down with 
the di.sease in severe form after adopting the re- 
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stricted dietary regimen of the Eskimos. Among 
others ivho have concerned themselves with the cu- 
taneous manifestations of vitamine A deficiency are 
Stannus (33), Pillat (27). Mackay (34), Xicholls 
(37) and Goodwin (35). The cases described bj' 
Xicolau (17) (1918-19) and the report Issued subse- 
quently by his pupil Theodorescu (36) (1928) will 
receive separate consideration. The outstanding ac- 
counts of the peculiar follicular lesions seen in this 
disease are those of Frazier and Hu fl) (1931, 1936) 
and Loewenthal (2) (1933), whose clinico-pathologic 
descriptions have been utilized in this report. 

As in scurvy, the dermatosis obseiyed in vitamine 
A deficiency occurs particularly on the extensor 
aspects of the upper and lower limbs, to a lesser ex- 
tent on the abdomen, chest, loins, and buttocks. The 
face and neck are often involved, especially when the 
eruption is generalized over the bodj-; the importance 
of this feature will be discussed in a succeeding para- 
graph. With the exception of these latter areas, the 
sites generally spared in vitamine A deficiency are 
essentially the same as those avoided in scurvy. The 
eruption ma 3 ' appear rather suddenly and extend 
rapidlv- over the areas of predilection. According to 
Frazier and Hu, it may antedate the occurrence of 
obvious ocular signs by as long a period as 5 months. 
The follicular dermatosis is encountered most fre- 
quentlj- in adults: in children the cutaneous changes 
appear to be restricted to general dryness, the ex- 
planation for this difference in clinical behavior 
probably lying in the incomplete state of development 
of the pilo-sebaceous apparatus in the younger age- 
group. 

The typical lesion is the follicular papule, character- 
ized by the occurrence of marked hyperkeratosis of 
the hair follicle openings. It varies in size from that 
of a pinhead to that of a lentil in occasional instances. 
In man}’ cases there is lack of an accompan}'ing in- 
flammatory element: in other examples superimposed 
evidence of inflammation is present, though relatively 
mild in degree. The hyperkeratosis presents itself as 
a dr}’, firm, intrafollicular plug which may occasion- 
all}- project in the form of a spine or it may be 
covered by loosely adherent scales (Frazier and Hu). 
When the hand is passed over the affected areas, there 
is created the impression of “highly accentuated” 
goose flesh. Expressing the plugs frequently discloses 
gaping cavities, another indication of the pronounced 
degree of h}’perkeratosis. The immediately surround- 
ing perifollicular zones are often pigmented as a 
probable consequence of increased melanin pigment in 
the basal layer of the skin: this phenomenon has its 
probable counterpart in the conjunctiv-ae of adults 
afSicted with the disease. The discoloration is, there- 
fore, not caused by the deposition of hemosiderin from 
extravasations of blood. As in scurvy, but to a greater 
degree, the hairs in the affected follicles are broken, 
deformed, or have completely fallen out. It is probable 
that in many cases these are not replaced owing to 
the advanced degree of interference with growth, occa- 
sioned by pressure atrophy. Itching appears to be 
variable in incidence and intensit}’: it was absent or 
minimal in the cases reported by Frazier and Hu and 
fairly constant in the patients observed by Loewen- 
thal. Frequently there is associated absence of visible 
sweating of the sMn. a feature of great importance 
in the evaluation of the effects of specific therapy. 


The lesions which are met with on the face are of 
special importance. Owing to the formation of numer- 
ous large "comedones,” acne vulgaris is simulated. 
Unlike the condition in ordinary cases of acne vul- 
garis, the skin of the face is generally dry (Frazier 
and Hu (lb)), though exceptions have been recorded 
. by Loewenthal (2) ; there is little tendency for pustule 
. formation as judged by gross inspection: the cases 
occur in people beyond the acne age: and the sites of 
predilection are areas of the body spared in ordinary 
acne. On morphologic grounds there may be some re- 
semblance to tar or oil acne, which are, however, dis- 
tinguished by a history of contact with these sub- 
stances. Bromide and iodide acne show a greater 
tendency to affect the face and chest than is generally 
seen in vitamine A deficiency, and the lesions are usu- 
ally of the inflammatory pustular type. In the accounts 
of the hemorrhagic follicular dermatosis observed in 
scurv}’, involvement of the face and neck has, thus far, 
not been recorded, even when the lesions were other- 
wise widely distributed. Implication of the dorsum of 
the hands and of the feet, as reported in one unusual 
instance of vitamine deficiency (Frazier and Hu 
(lb)), has not been seen in seui-vy. The localization 
of numerous typical hyperkeratotic lesions on the pos- 
terior aspects of the elbows is frequently observed in 
vitamine A deficiency, rarely in scurvy. 

In their further development the lesions of vitamine 
A deficiency, which may persist for months, often 
undergo involution, with the production of definite de- 
pressed atrophic areas surrounded by a narrow zone 
of pigmentation. These healed areas, probably occur- 
ring in the absence of gross secondar.v infection, may 
be seen interspersed in small numbers among numer- 
ous lesions of more recent origin. It is important to 
stress that at no time during the course of the erup- 
tion is a hemorrhagic component seen as in scurvy. 

Regarding the importance of the element of infec- 
tion, there is much diversity of opinion. It seems to 
be generally accepted that this ma}’ occur secondarily 
late in the course of the disease and that it is attribu- 
table to changes in the epithelium allowing multiplica- 
tion of bacteria. According to Spense and jMackay, 
there is a high incidence of “skin sepsis” in vitamine 
A deficiency as manifested by the association of 
impetigo, boils, diaper rashes, etc. These observations 
w-ere made in infants and children and are in need of 
further confirmation from other sources. On the other 
hand, there are obsei-v’ers who have not been impres- 
sed by the incidence of such complications in this dis- 
ease (Elackfan and Wolbach ( 22 ). Sweet and K’Ang 
(24)). So far as the follicular lesions are concerned, 
it seems to be agreed that gross secondary infection 
of them is rare (Loewenthal) or only present in occa- 
sional instances, particularly when there is general 
undernourishment (Frazier and Hu). MTien this com- 
plication occurs, scars are produced: in occasional 
instances large ulcerations may result (called dermo- 
malacia by Pillat who tried to correlate' the phenome- 
non with keratomalacia), and these lesions may 
rarely simulate secondary ulcerative syphilids (Frazier 
and Hu). It is possible that in occasional cases the 
epithelium of the hair follicles may proliferate to form 
outpocketings or small communicating pouches that 
contain collections of pus, but such lesions are re- 
latively uncommon and do not necessarily break down 
to form ulcers, spontaneous resorption occurring. 
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Relative to specificity of the follicular lesions seen 
in vitamine A deficiency, there seems to bo excellent 
evidence, both theoretical and practical, that the erup- 
tion is attributable to lack of the fat-soluble factor 
tLoewenlhal, Frazier and Hu). That, however, all 
such lesion.s represent the manifestation of lack of 
this factor, as has been maintained by Frazier and 
Hu (lb), is a proposal with which there may be some 
disagreement. Nevertheless, their point is well taken 
when they question the diagnosis of the case recorded 
by Theodorescu (30); the occurrence- of hemeralopia, 
followed in two weeks by the appearance of a general- 
ized eruption implicating the face and neck as well 
other parts; the presence of many small pigmented 
.scars or depressions; the absence of a hemorrhagic 
component despite the widespread distribution of the 
dermatosis; the occurrence of numerous “comedones” 
on the face; the marked epithelial changes on his- 
tologic examination coupled with the lack of pro- 
nounced alterations in the perifollicular capillaric.s; 
11)0 healing of lesions with the formation of pigmented 
depressed areas are points that appear to argue for 
the inclusion of the case within the category of vita- 
mine A deficiency, even though there was simultane- 
ous evidence of scurvy in the patient. On the other ^ 
hand, I am unable to accept in its entirety the inter- 
pretation offered by Frazier and Hu that the derma- 
tosis described by Nicolau (17) can only be attributed 
to vitamine A deficiency. It is true that in the second 
case recorded by this observer, the patient had 
hemeralopia, but it is equally true that there was un- 
mistakable evidence of scurvy. It seems more probable, 
in view of certain atypical features, that there was 
simultaneous deprivation of both vitamines A and C, 
though it is my belief that the clinical picture was 
dominated by manifestations of scurvy. It seems in- 
teresting to analyze the basis for this belief, as this 
question will persistently arise whenever there are 
multiple deficiencies. The evidence favoring the view 
relating to lack of vitamine C are the typical clinical 
symptoms of scurvy; the occurrence of perifollicular 
petechiae; the failure to involve the face, neck, and 
scalp in all 40 cases seen by Nicolau, even when the 
ra.sh was widespread in distribution; the pathologic 
alterations in the blood vessels allowing diapedesis of 
red blood cells; the rapid absorption of hemorrhages; 
and, finally, the healing of lesions without the for- 
mation of depressed areas at sites of hair follicles. 
The atjTiica! features pointing towards superimposed 
lack of vitamine A are the occurrence of hemeralopia; 
the rel.atively greater degree of follicular hyperkera- 
tosis; the presence of epithelial hyperplasia with the 
formation of outpocketings and small communic.ating 
channels in the hair follicles; and the long time re- 
quired for healing of the keratotic accumulations that 
remained long after the hemorrhagic manifestations 
had disappeared. It will be seen, then, th.at the case 
recorded by Theodorescu from the same clinic nine 
years later differed in many clinical and pathologic 
particulars from the observations originally reported 
by Nicolau (17). The association of vitamine A and 
C deficiencies is probably not unconinion. judging from 
the frequent description of hemeralopia in epidemics 
of scuiAW. It will be of groat interest to ascertain the 
part played by each condition in the evolution and the 
clinical attributes shown by the follicular eruption, 
whether or not hemorrhage is present. It is likely that 


in some instances it will be imi)os‘^ible to dilVcrentiaie 
these dermatoses without observing them for long 
periods and without the aid of histologic e.xamination. 
and the difficulties will be the greater as both con- 
ditions are combined in varying proportions. 

<c> Patholony; The outst.anding features are 
tho<o concerned with the epithelium of the hair folli- 
cles. Within these structures are found dense masses 
of coniified cells, occasionally containing the remains 
of coiled atrophic hairs (Fr.azier and Hu). The epi- 
thelium adjacent to the follicles, and. even at some 
distance from them, shows evidence of hyperplasia, 
causing elongation of the rote pegs. As a re.sult of 
the intense cornification, pre.ssuro is probably exerted 
on the lower jiarls of the follicles, resulting in atrophy 
and, probably also, disappearance of sebaceous glands, 
with replacement by infiltration of lymphocytes. It is 
interesting that giant colls have not been encountered 
thus far. Frazier and Hu also recognized a similar 
obstructing process in the upper parts of the sweat 
duett;, c.viiecinUy that portion lyinc within the epi- 
dermis; they also noted some degenerative changes in 
the coil glands proper. In one instance a cyst filled 
with coniified material was found near a hair follicle. 
In none of the sections was hemorrhage seen, nor w.as 
there evidence of diapedesis of rod blood cells; in this 
respect there is a fundamental difi'erence from the 
alterations found in scurvy. It is my belief that the 
depre.ssed areas seen after healing takes jilace are the 
result of pressure atrophy occasioned by the dense 
masses of keratinized material formed in most of the 
hair follicles in this disease and that this occurs, ac- 
cording to most descriptions, in the absence of frank 
infection. Collections of pus cells may infrequently be 
noted in the wall and lumen of the hair follicles and 
any outpocketings formed by proliferation of epithe- 
lium; they m,ay be resorbed spontaneously or be the 
background for the larger ulcerative lesions occasion- 
ally noted in the course of the disease. It has been 
stated by Loewenthal (2) that the striking blackness 
of the papule may be the result of a relative increase 
of melanin pigment per square unit of surface, at- 
tributed to the acanthosis and wrinkling of the upper 
layers of the epidermis; this observer found no in- 
crease in the number of dermal chromatophores. It 
appear-s, therefore, that the pigmentation seen about 
such lesions is more prominent clinically and that it 
is a phenomenon requiring further pathologic investi- 
gation. 

(d) Rcfiponar tn Thcrapii: The difficulties encount- 
ered in submitting patients to a critical therapeutic 
test as regards specific vitamines have been noted by 
Frazier and Hu; in treating their original group of 
cases, a diet rich in all the accessory factors was used. 
However, by a process of elimination it was shown by 
Loewenthal (2), with a reasonable degree of certainty, 
that the missing element in these c.ases was vitamine 
A or some fat-soluble factor. Treatment with cod liver 
oil without changing the remainder of the diet re- 
sulted in the disappearance of the follicular Ic.-^ions in 
practically all of the 74 patients after a period of some 
nine weeks. In a critical experiment in two instance.^ 
Loewenthal was able to eliminate any food containing 
the fat-soluble factor, substituting instead extracts of 
vitamine A: .xerophthalmia and night blindness were 
relieved immediately and the skin lesions underwent 
involution in approximately seven to eight weeks. 
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When proper therapy is instituted, the first evidence 
of healing of the skin is usually the reappearance of 
moisture in the folds of the large joints and about the 
genitalia; this occurs as early as the second iveek. 
There seems to be evidence that this represents a 
direct effect on the sweat glands proper, rather than 
one concerned irith the replacement of desquamated 
keratinized epithelium by normal epithelium, a pro- 
cess that would require more time. Ocular lesions 
begin to heal in from one to two w-eeks in many cases 
and may be completely cured in about one month. The 
follicular skin lesions require, with some exceptions, 
from 2 to 3 months to undergo complete involution 
(Frazier and Hu), though delicate “atrophic scars” 
generally remain at the original sites, surrounded by 
a narrow zone of pigmentation. It seems, then, that 
much more time is necessarj- for the skin to become 
normal in vitamine A deficienc 3 ’ than in scurvj-, the 
latter requiring about one week to 10 daj-s for resorp- 
tion of hemorrhage and about 2 to 4 weeks for disap- 
pearance of the milder keratotic accumulations. In 
those cases where several months elapse before the 
h>-perkeratosis is replaced b 3 - normal tissue, there is 


reason to suspect the additional factor of vitamine A 
deficienc 3 '. Finall 3 -, it remains to be noted that in 
evaluating the results of a therapeutic test in patients 
suffering from deprivation of the fat-soluble factor, 
there will be slower healing of all the manifestations 
whenever there is interference with the absorption of 
vitamine A or the converaion of carotine into it (diar- 
rhea, liver disease, etc.). 

SUJIjMARY 

Following the. presentation of two t 3 ’pical cases of 
vitamine C deficienc.v, there are presented clinico- 
pathologic data indicating that the perifollicular 
petechial lesions, pathognomonic of scuny, are dis- 
tinguishable from the priraar 3 ' follicular papules seen 
in patients suffering from lack of the fat-soluble 
factor. The diagnostic importance of these eruptions 
and the criteria for their recognition are considered at 
length. The possibilit 3 - of both deficiencies coexisting 
in the same patient is discussed on the basis of a 
critical evaluation of the literature on the subject, 
with particular regard to their modif 3 ’ing influence 
on the attributes of the skin lesions. 
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Editorials 


WATER BALANCE 

W E all recognize the importance of a normal water 
balance in the body with the avoidance of de- 
hydration on the one hand and of edema on the other. 
When the sick patient is unable to take sufllcient 
water, salts, and food by mouth, he must be supplied 
with them in some other W’ay and this treatment may 
bo the chief aid in carrying him ovei- a critical period 
in his illness. 

The e.vact amount of water, salts and de.xlrose 
needed and the way the body uses them is not always 
appreciated. Water is usually of the first importance, 
and since all patients unable to take water by mouth 
are short on food, some dextrose is also needed. The 
indications for giving sodium chloride are not so 
simple. 

The value of saline solutions for patients who have 
lost sodium chloride by bleeding, vomiting, diarrhea, 
sweating, etc., has been well establisbed, but there is 
a tendency to use routine saline solutions for all 
parenteral therapy whether sodium chloride is needed 
or not. In the latter case, salt retention and edema is 
not uncommon. Malnutrition and sepsis may play an 
important part in this water retention, but the e.xces- 
sive use of sodium chloride is generally the precipi- 
tating factor. 

CoIIer and Maddock* and their co-workers have re- 
cently done a useful service in gathering facts about 
the water requirements and in studying the water ex- 
change of a group of sick surgical patients who were 
given the commonly used intravenous fluids. They 
have tried to find out both the amount and kind of 
such fluids which best supplied their patients’ needs. 

Some of the arithmetic of normal water exchange 
is well worth remembering. Let us first consider the 
amount of fluids. In health, the water content of the 
body is kept fair!}- constant b.v a nice balance between 
intake and output. Fluids drunk vary from about 800 
to 2000 C.C., depending on the weather. The water con- 
tent of food is often underesimated ; on a routine diet 
the food furnishes about 90% of its weight in water 
from its own water content, plus the water fonned by 
oxidation, namely about 1000-1500 c.c. 

The amount of water lost in the urine is about 1500 
c.c. and the amount needed for vaporization from the 
lungs and skin to control body temperature is about 
2000 c.c. The amount lost in the feces is small, 150 
c.c. or less. The vaporizing process is little effected by 
the amount of water available while the kidneys are 
greatly effected and must excrete waste products in 
the water which is left after other processes are cared 
for. 

Dehydration occurs on many occasions with low in- 
take of fluid such as the day of a surgical operation 
and just after it, in periods of nausea or food restric- 
tion, and with abnormal losses by sweating, loss of 
blood, diarrhea, vomiting, fever, etc. Wien a patient 
is taking nothing by mouth, nearly all of this 3500 

^^'rnlt'ricTc A. Collcr, Vernon S. Dick and Waller C. Maddock: "Main* 
tenanee of Normal Water Kxchnnjre with Intravenous Fluids." 
J. A. M. A., 107, pp. 1522-1520, Nov. 7, 103C. 

Waller G. Maddock and Frederick A. Collier: ‘‘Water Ilalanee in 
Surren.” J, A. df. A., lOS. pp. 1*G. Jan. 2, 19S7. 


c.c. of fluid must be supplied parenterally ; if the 
patient takes some fluid by mouth this can be deducted 
from the 3500 c.c. total; if abnormal losses of fluid 
occur they should be added to it. 

When the patient enters a hosiiital in a dehydrated 
condition, he must not onl.v receive enough fluid for a 
normal water exchange, but an extra amount to make 
uj) for water previously lost. When water is given to 
such a patient most of the first d.ay’s intake goes to 
replace fluid previousl.v lost, then water for vaporiza- 
tion is needed, and, la.st of all suflicient wafer becomes 
available for the urine. 

Next, let us consider the kind of fluids. Coller and 
Maddock found that in a group of sick surgical 
patients receiving 5% dextrose in normal salt (or 
Ringers) solution, all retained water and gained 
weight, but when the fluids wore given as before but 
the salt omitted, all promptly lost the water they had 
retained and the edema disappeared, even with a good 
water intake. In another group of sick surgical 
patients given equal amounLs of 5% dextrose in dis- 
tilled water, no water was retained. 

It is obvious that warning.s about the production of 
edema with salt solutions are well founded and should 
be remembered and the only reason gross water re- 
tention is not seen more often with the routine use of 
salt .solutions is that they are usually given for only 
two or three days. When parenteral fluids arc needed, 
the thoughtful ph.vsician will avoid mistakes by sup- 
plying only the amount and kinds of fluids and salts 
needed and skillful handling of this problem will often 
s.ave the life of the very sick patient. 

Franklin IV. White, Boston, Ma.ss. 


PORPHYRINS AND PORPHYRINEMIA 

T he porphyrin structure of four pyrrole rings oc- 
curs as an essential constituent of the hemin.s, 
chlorophylls, and at least some of the respiratory 
enzymes (cytochrome). While the free porphyrins 
occur in very minute amounts in living organisms, the 
biological importance of their derivatives makes it 
obvious that the study of porphyrin metabolism de- 
serves close .attention. 

The porphyrins of importance in human metabolism 
.are few in number. Chemically, they differ chiefly in 
the number of carboxyl groups in the side chains, 
but these small differences are associated with very 
marked changes in biological propertie.s. Perhaps the 
mo.st important porphjTin in man is protoporphyrin 
which is combined wth iron to form the natural 
hemin of blood and tissues. The porphyrin which ap- 
pears in the bile and urine of normal individuals is 
principally coproporphyrin. Hijmans van den Bergh 
has shown that if the liver is perfused with a solution 
containing protoporphyrin, coproporphyrin .appears in 
the bile. Since protoporphyrin has a powerful photo- 
sensitizing effoct, this power of the liver represents 
an important detoxifying mechanism. Beside.s copro- 

FnliTnittrd for publfralion Jclj* ir‘S7. 
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porphyrin and protoporphyrin, mesoporphyrin and 
uroporphyrin occur in smaller quantities in living 
organisms or their excreta. 

A complication in the study of porphyrin meta- 
bolism is the fact that each of the porphyrin types 
may exist, at least theoretically, in the form of a 
number of isomers. However, most natural hemins, 
chlorophylls, and bilirubin are derivatives of the 3d 
isomer type (III) and only one other isomer, the I 
type, occurs naturally. Since protoporphyrin is readily 
produced in the laboratory by removing iron from 
hemin which is obtained from erythrocytes, it would 
seem reasonable to believe that in the body protopor- 
phyrin III would originate from a breakdoira of the 
hemoglobin and, therefore, might, under certain con- 
ditions, be present in the blood in relatively large 
amounts. However, the amount of protoporphyrin as 
such which can be obtained from blood or red cells is 
extremely small; it is obvious that the healthy body 
does not allow the accumulation of this substance. The 
liver and the kidneys are the most important excretory 
organs in porphyrin metabolism, and it is significant 
that many cases of disturbance in poi-phyrin meta- 
bolism involve pathologic conditions in the liver or 
kidneys. 

Recently, it has been found possible to develop 
methods for the quantitative estimation of the several 
kinds of porphyrins in urine, bile, and feces. So far, 
however, similar methods are lacking for use with 
blood and only qualitative or semi-quantitative esti- 
mates as to degrees of poiqihyrinemia are possible. 
Protopoiphyrin is detectable in the erythrocytes of all 
humans. Watson has reported reticulocytes very rich 
in porphyrin. In cases of anemia with good regenera- 
tion, Seegel observed in the erythrociTes the charac- 
teristic red fluorescence of porphyrins in ultra-violet 
light. A variety of conditions such as fever, hemo- 
globin destruction in vivo, disturbances in metabolism 
of muscle cells, diseases of the liver, etc., may lead to 
an increased production or liberation of porphyrins 
which may be observed in the increased excretion of 
these substances. In these cases, in general, an in- 
crease in serum porphyrin is not detectable unless the 
normal excretory powers of the kidneys and liver are 
interfered with. If the secretion or outflow of bile is 
disturbed by blockage of the biliary passages, both 
bile bilirubin and bile porphyrin are increased in the 
blood stream, and the porphyrin in this case is not 
protoporphyrin but coproporphyrin. Coproporphyrin 
is generally found in detectable amounts in the serum 
of individuals with liver disease if there is a direct 
van den Bergh reaction in the serum. In patients with 
total biliary obstruction, the total prophyrin e.xcretion 
is not altered, but the porphyrin practicall.v vanishes 
from the feces and appears almost entirely in the 
urine. An increase in serum porphj'rins can originate 
from the ingestion of foods containing large amounts 
of porphyrins (blood, muscle, etc.). An increase can 
also result from an abnormal intestinal fermentation 
and patients with liver disease in which this occurs 
may show a striking porphyrinuria. 

Another source of increased porphyrin in the serum 
is from the action of toxic chemical substances such 
as lead, neo-salvarsan, and many lipoid-soluble hjTmo- 
tics and narcotics, including alcohol. These chemical 
substances not only result in an increased output of 
porphyrins, but may cause a formation of porphyrin 


beyond the abilits' of the liver and kidneys to e.xcrcte 
them. For example, lead poisoning occasionally pro- 
duces an increased porphyrin output in the urine 
along 'with a marked kidney degeneration; in these 
cases there is a striking increase of serum porphyrin 
of_ the coproporphyrin III type. It is significant in 
this connection that when lead compounds are added 
to liver pulp, hemin is decomposed to protoporphyrin 
instead of to bilirubin; presumably this same action 
takes place in the body with the addition of the con- 
version of the protoporphyrin to coproporphyrin by 
carboxylation in the liver. 

In cases of congenital porphyria and the rare cases 
of very marked spontaneous porphyria, the harmful 
effects of the accumulation of porphyrins in the body 
are easily apparent. With smaller accumulations of 
porph.vrins it is uncertain whether there is any harm- 
ful effect, but one must remember that porphyrins, 
when injected into humans, even in small amounts, 
can have a highly toxic effect. 

It must be clear that we are only entering into our 
knowledge of this highly complex field, but the funda- 
mental place of porphyrins in the vital processes in 
the body must give them great significance in the 
biochemistry and pathology of the human organism. 

Ancel Keys and Joachim T. Brugsch, 
Rochester, Minn. 


■ DIET AND DIARRHEA ' 

I T always has been, and still is, difficult to establish 
a rational attitude toward fueling that most effi- 
cient machine, the human body. The earliest forms of 
therapy had to do with the physical procedures of ap- 
plying heat and massage and of changing from the 
customar>' to a different type of food. As these 
measures are readily available to everyone, the alert 
individual of not too many scruples as well as the 
less alert individual who blindly follows any and all 
notions, has utilized them to establish cures for what 
ails you. 

In no field of medicine has there been such flagrant 
abuse, such absurdity in ideas, and such preying on 
gullible minds as in that of diet for gastro-intestinal 
disturbances. The less accessible a part is for careful 
study, the greater is the mysticism and the positive- 
ness of advice in prescribing treatment. The weird 
suggestions that are made and the bizarre substances 
that are poured into the gastro-intestinal tract in the 
hope of benefiting persons who are troubled with con- 
stipation are really unremarkable in comparison to 
the limited, inadequate diets that are so characteristi- 
cally ingested by patients who have diarrhea. 

We all know of the suggestions that the sufferer 
partake only of cooked fruits and vegetables; of no 
“acid" foods, usually meaning citrus fruits and to- 
matoes ; of no beef, pork or veal ; of only pureed vege- 
tables; of no milk or only of boiled milk, and so forth, 
not to mention the absurdities de luxe, such as the 
implication that it is a mortal sin to eat fried foods or 
to mix carbohydrates and proteins. Behind ail these 
silly nonfacts is the germ of truth to which expression 
originally was given in the proverb, “One man’s food 
is another man’s poison”; in place of the proverb we 
now have the term “allergy.” 

Snbmlttcd for pobllcation September 24. 1037. 
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We have heard <o often the vivid description of the 
lettuce leaf or the di)l pickJe which erodes, dips, and 
sandpapers the ulcers of the intestinal tract! And we 
have been told how pepper and other substances soar 
and scorch the’ raw areas! Are these thinRs so? Used 
as one expects an intelligent cook to use them, can 
these thinps actually do harm? The individual who 
is intolerant to certain foods must be kept in mind, 
but because some pet hives from strawberries we don’t 
condemn their use by all persons. Patients who have 
chronic ulcerative colitis, and especially the relatives 
of the patients, have all but swooned when the phy- 
sician has pennittod cakes and sausage for breakfast 
instead of the routine hot cereal, crisp toast and soft 
eggs I 

Several fundamental facts must be considered in 
feeding persons who have diarrhea, irrespective of its 
type: 

1. The food mu.st be sufficient in amount. The well 
nourished individual who is normal in all ways e.xcept 
that he has diarrhea — diarrhea of the “habit” or 
“nen-ous” type — should cause no concern. But if the 
l)atient is depleted, thin or emaciated, whether the 
diarrhea is of a deficiency type or is the result of 
ulcerative colitis, his machine needs a most generous 
amount of fuel, more than if he were well. 

2. The food must be adequate in quality. If the 
patient is intolerant of tho.^e foods which carry essen- 
tial substances, especially the vitamin.s, minerals and 
proteins, then, the physician must omit the natural 
foods and supplement with the now readily available 
concentrates. Probably he will overdo the feeding of 
vitamins but with less damage to the patient than 
formerly was done by giving not enough vitamins. 

3. Food must be attractive and palatable. The sub- 
conscious fear that to eat much will increase the diar- 
rhea is one great reason why these persons do not eat. 
Hence, a long period of being given purced, mushy, 
mes.sy api)oaring food more and more curbs the desire 
to eat. Why it is considered so heinous an offense to 
flavor with garlic, onion, spicy sauces, and so forth is 
hard to see. Not that a physician would advise chili 
sauce as a beverage or a plate of garlic as a meal for 
a p.ationt who has diarrhea or any other condition; 
yet is it not absui-d that temptingly sea.soned foods 
are considered wrong? 

This problem of diarrhea boils do\sm merely to one 
of common sense. If a patient loses a fourth to a Imlf 
'of his food because of diarrhea, he must be given 
more, not less; if fried foods bother one patient, 
nevertheless they are not to be condemned for all, and 
so forth, and finally, for the physician to reason with 
himself and with the patient will do much to overcome 
absurdities in prescribing diets and in treating diar- 
rhea. It remains a mystery how one can withdraw 
from a pigeon-hole a slip, printed weeks or months 
fireviously, and confidently offer that to the patient as 
“The Diet”; marvelous foresight would be I'equired to 
know, weeks before a patient was seen, what to feed 
that patient. If it is justifiable to say that anything 
to do with the human body should be “tailor-made” 
certainly that thing is the prescription for his fuel. A 
rich and .abundant variety of foods .always is available 
nowada.vs but with better understanding of individual 
intolerances, it is po.ssible to supplement with concen- 


trates those substances which must be omitted from 
the diet. 

Philip W. Browai, IJochester. Minn. 


INDUSTRIAL PHYSICIANS ANNOUNCEMENT 

O F special interest to every physician and surgeon 
of this country is the program of the American 
As.sociation of Industrial Physicians and Surgeon.s 
1938 meeting. 

To broaden the interest in industrial medicine to 
the end of minimizing the morbidity and mortality of 
working people; reducing accidents and the number 
of deaths or cripples resulting therefrom; removing 
the hazards of occupational diseases, and keeping more 
people on the jobs in healthy condition — all these are 
naturally of vital interest to the physician or surgeon 
in general practice, for they mean more wage oarner.s 
to assume and fake care of more medical care for their 
re.spective families. 

Acquaintance with industrial medical problems such 
as these in increasingly important to every physician 
.and surgeon whether he be exclusively in private 
practice or identified, in whatever relation, with in- 
dustrial practice. Thus, he will do well to mark on his 
c.alendar .lune G, 7, 8, 9, 1938, for this meeting of the 
American Association of Industrial Physicians and 
Surgeons, which will be held concurrently with the 
Midwe.st Conference on Occupational diseases at the 
Palmer House in Chicago. The field of industrial 
medical practice is incre/isingly prolific of broader 
opportunities and closer cooperation with physicians 
and surgeons in every specialty and in every locality. 

Scientific and technical exhibits will be a feature of 
this imi)ortant and instructive convention, and any 
reference to e.'diibit.s .should bo addressed to A. G. 
Park, Convention JIanager, 510 North Michigan Avo., 
Chicago. 


PHYSICIAN HONORED 

Dr. .Anthony Bassler of New York Cit.v, has been 
decor.ated with the Legion of Honor of France for his 
work in medicine and gastroenterology. 


NEWS NOTE 

The medical staff of the Menninger Clinic will con- 
duct its fourth annual Postgraduate Course on \rvro- 
pst/rhinfri/ in Grnrrn! /’ro'-lirr, April 25 to .30. inclu- 
sive. at the Menninger Clinic. Topeka. Kansn.'^. The 
course this year will include a brief introduction to 
the fields of neurology and jisychiatry and a spi-cific 
application of this knowledge to the large grouji of 
cases of psychoncurose.-. psychose.s and p.sychogenic 
and neurological disorders which every jibysician 
meets in his daily i)ractice. Suggestions m.'ide by tho'-e 
who took the course last year have been embodied in 
this year's program in order to make it applicable to 
the most common jiractica! problems of the physician. 

As in previous years, several guest speakers, promi- 
nent in the fields of neurology and psychiatry, will ap- 
pear at the evening scs-ions of the course. 
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One of the greatest tendencies in the English' 
language is that towards the shortening of %vords and 
phrases. Telephone becomes phone, automobile, auto, 
and "God be with you” is shortened to goodby. And 
so, with this first number of the new volume, the last 


two words of what was a rather unwieldy name are 
dropped, and purely for convenience sake,' the title is 
shortened so as to read The American Journal of 
Digestive Diseases. 

Editorial Board. 
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Gebbels, Ernst. 

Radical Operation for Cancer of 
the Rectum with Preservation of 
the Sphincter illusclc. S. G. O., 
Vol. 05, No. It, pp. S2S-SS3, Oct., 
1037. 

On the basis of the work of tVesthucs 
on the spread of carcinoma of the 
rectum the author states that it is 
possible to e.\cise a growth in the 
rectum and save the sphincter ani much 
more often than it is being done today. 
Westhues found that carcinoma of the 
rectum very rarely spreads downward 
from the lower end of the grorvth and 
that limiphatic involvement upward 
rarely extends more than ten centi- 
meters, or above the sacral promon- 
torium. The growth does not e.xtend 
through the pelvic fascia until very 
late. 

The procedure which appeals most to 
the author maj’ be of from one to four 
stages. The first stage is an explora- 
tion of the abdomen for distant metas- 
tases and the establishment of a colos- 
tomy in the left half of the transverse 
colon. The second stage is resection of 
the tumor following the Goetze method, 
■ahich is given in some detail. The third 
step is the closure of any defect in the 
rectal wall by means of the skin flap 
made by the incision. At this time, 
which may be some months after the 
second stage, it may be possible to free 
some of the sigmoid colon and draw it 
down to make an anastomosis ■with the 
lower segment. The fourth stage is 
closure of the transverse colostomj-. 

In some instances continuity of the 
bowel may be made following the 
method of Makulicz or that of Kuet- 
tner, which is verj’ similar. 

In otherwise favorable cases the 
author prefers this method and pre- 
serves the sphincter ani muscle when 
the tumor lies one and one-half or more 
inches above the sphincter. 

The age of the patient, constitutional 
type, length of the sigmoid and other 
factors must be considered. The de- 
cision as to which procedure to follow 
should be made during operation. 

Three figures and a bibliography ac- 
company the article. 

X. M. Percy, Chicago. 


Mavo, Ckarles W. anp Nettrous, W. 

S. 

Carcinoma of the Jejunum. S. G. 
O., Vol. C5, No. S, pp. SOS-SOO, 
Sept., 1937. 

The authors report an additional 31 
cases of carcinoma of the jejunum in 
which the average age of the patients 
was 51 years. Twentj’ of the patients 
■were men, while eleven were women. 

The symptoms were cramps and epi- 
gastric discomfort ■with recurrent short 
episodes of intestinal obstruction. By 
carefully questioning the patient after 
operation a typical history may be ob- 
tained in almost every case. Anemia, 
loss of weight and strength, with the 
symptoms of obstruction, and the find- 
ing of occult blood in the stool are very 
suggestive findings, 

While Roentgen findings are not 
specific they render the diagnosis pre- 
sumtive by e.vcIusion of the stomach 
and colon. 

Frequently (in 5 of the cases) the 
diagnosis was obscured by the simul- 
taneous existence of gall stones or duo- 
denal ulcer (in 1 case). 

The treatment of choice is resection 
and entero-anastoraosis as was carried 
out in 15 of the cases reported. 

Entero-anastomosis or Gastro-enter- 
ostomy may be performed as a pallia- 
tive procedure. Metastases are a com- 
mon accompaniment of these tumors 
and the prognosis is unfavorable. 

Three figures, one table and a biblio- 
graphy accompany the article. 

N. HI. Perej', Chicago. 

Blaipseix, P. S. 

Pathogenesis of Anal Fissure and 
Implications as to Treatment. S. 
G. 0., Vol. 65, No. S, pp. 672-677, 
Nov., 1937. 

Because anal fissure is so poorly un- 
derstood and is even more poorly 
treated, and because of the fact that 
patients relieved of the distress of this 
exceedingly painful lesion are so grate- 
ful, the author has undertaken to 
clarify the pathogenesis and outline a 
logical treatment of this condition. 


Since the great majority of these 
fissures lie in the sagittal plane", either 
anteriorly, or more often, as is the 
case, posteriori}' in the anal canal, it 
seemed logical to search those points 
for a peculiar factor either anatomical 
or pathological. An anatomical factor 
was found in the Y shaped divergence 
of certain of the' sphincter fibers in 
their course to the coccyx posteriorly. 
This same factor to a lesser extent is 
present anteriorly. Ciypts, haemor- 
rhoids and hypertrophied papillae are 
rarely found at these points. 

Severance of the superficial cephalad 
portion of the external sphincter 
muscle so as to conform rvith the Y is 
the logical treatment. The author uses 
a light vaseline pack to keep the 
wound open and has had excellent re- 
sults in a large series of cases. 

A small bibliography and 5 figures 
showing reconstructions of the anal 
sphincter mechanisms accompany the 
article. 

N. M. Percy, Chicago. 

McCaughan, J. M. and Coughlin, 

W. T. 

Posterior Gastrojejunostomy — An 
Unusual Error in Technique. S. 0. 
O., Vol. 65, No. 6, pp. S2i-S2S, 
Dec., 1937. 

The authors review the test books 
and special monographs dealing with 
retro-colic gastrojejunostomy and find 
that not a single one adequately de- 
scribes the technic of that procedure. 
They describe that technic and report 
a case illustrating an unusual error 
rvhieh was corrected. 

The case reported is one in which 
the anastomosis rvas made on the right 
side of the middle colic artery and in 
which the afferent limb of the anasto- 
mosis was turned back on the elTerent 
limb and partially obstructed. The 
procedures necessary to correct the 
mechanism in their case are described 
and illustrated. A bibliography accom- 
panies the article. 

X. M. Percy, Chicago. 
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crt'ate^t concentration is the plutcn — a 
matter of some interest to invalids, 
since both pluten and liver are in the 
cla«s of foods often recommended in 
special diets. 

Selenium is a tj'pe of poison that pro- 
duces irreparable harm to the system 
as demonstrated in laboratoiy animals 
and livestock. Liver changes in such 
animals are comparable to cirrhosis in 
humans. It ha.s been pointed out that 
symptoms of selenium rf‘k';oninfr in 
animals shov. a marl:ed resemblance to 
peilatrra in man and the onset of the 
conditicm may be insidious so that the 
damage is done before the condition is 
recognized. A fuither question of 
interc-t is: could the average physician 


Two established, safe, anti-orthritic. 
anti-rheumatic agents have been 
combined to give on improved syn- 
ergistic effect — securing quick relief 
from pcin and muscle spasm, ropid 
reduction of swelling and odded 
comfort for the arthritic sufferer. 

The presence of clkali-bxilfers is a 
further encouregemoni to successful 
therapy becauce it helps to protect 
against gastric upset end combat the 
mild acidotic condition so frequently 
ossociated vrilhrheumalic affections. 

Finally Effervescence helps pre- 


recognize symptoms of selenium poison- 
ing, particularly chronic poisoning? 

The author stresses the fact that the 
state and federal departments of agri- 
culture have apparentlj*^ intentionally 
failed to properly inform the public re- 
garding the existence and danger of 
use of selenium-poisoned grain and 
livestock produced in certain regions. 
In* the United States, selenium is found 
in Arizona, Colorado, Kansas, Montana, 
Nebraska, New Mexico, Oklahoma, 
South Dakota, Utah and Wyoming. 

A list of references bearing upon the 
subject i.s appended to the article. 

Hanes M. Fowler, Fort Wajme. 


vent stomach irritation, encourages 
rapid osslmllotion. insures greater 
eose of administration. 

Solici-Vess is easy to take and as 
stoted is unusuolly well tolerated. 

The average dose is one to tv/o 
tablets taken three times o day be- 
tween meals, increased or dimin- 
ished according to indications. 

Supplied in convenient efferves- 
cent tablets — tubes of 30. 

Investigate this new onli-orthrilic 
by v/riting for clinical sample and 
descriptive literature. 


Nixon, James W. 

''Primary Carcinoma of the IlcumJ' 
Southern Med. Jonr.y30:l0!i9-1Q^2, 
Nov., 1937. 

Statistics quoted show that primarj' 
carcinoma of the small bowel is ex- 
tremely rare and that the ileum is es- 
pecially free from involvement. This 
is explained by the fact that the fecal 
contents of the small bowel, as con- 
trasted to those of the large bowel, are 
liquid, alkaline and practically sterile 
and at the same the character of the 
mucosal cells is such that. the effect of 
the fecal matter becomes a matter of 
nutrition rather than of irritation. 

The condition is seldom diagnosed 
correctly before operation. It is so 
rai*e its possibility is usually not con- 
sidered, the signs and symptoms are 
quite similar to the more commonly 
seen conditions, there is generally no 
mass palpable, and the usual X-ray ex- 
aminations do not give characteristic 
findings. Repeated attacks of vomiting 
and cramps, persistent blood in the 
stool, marked anemia and exhaustion 
with negative roentgenological findings 
should be suggestive of the disease. 

The prognosis is extremely bad prob- 
ably because of the rich lymphatic and 
blood supply, T^he rather low average 
age of the patients, around 44 years, 
may also be a factor. 

The treatment indicated is resection 
of the tumor and restoration of the 
continuity of the bowel. While immedi- 
ate aseptic anastamosis by the Rankin 
clamp is preferable the condition of the 
patient' may require simple exterioriza- 
tion and anastamosis at a later date. 

A well described case is reported. 
Although the patient had metastatic 
mesenteric lymph nodes at the time of 
operation she was well fourteen months 
later- A good working bibliography is 
included. 

J. Duffy Hancock, Louisville. 
Pkssacno, D. j. 

"Regional Ileitis with Involvement 
of the Cecum." Southern Med. 
Jour., 30:1052-1055, Nov., 1937. 

Regional ileitis has a number of con- 
fusing synonyms as regional enteritis, 
chronic non-specific granulomatous 
ileitis, chronic ulcerative ileocolitis, etc. 
Since the pathological process is a 
benign hyperplastic one and since the 
colon may akso be involved the most de- 
scriptive and inclusive term would be 
“chronic non-specific granuloma of the 
intestinal tract.” 

No etiological agent has been satis- 
factorily demonstrated and the appen- 
dix can be excluded as a cau.se. The 
disease has been described as having 
four stage.s: the acute phase with 
localized peritonitis, the stage of active 
enteritis, the obstructi\'e stage, and 
lastly, the stage where fistula for- 
mation occurs. Recovery has occurred 
spontaneously and after a simple en- 
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terostomy done even in the involved 
segment. On the other hand the dis- 
ease has progressed after an ap- 
parently complete resection of the in- 
volved segment. No case has been 
reported wherein a fistula has perfor- 
ated into the peritoneal cavity. In the 
acute stage the symptoms are sugges- 
tive of acute appendicitis which is the 
usual pre-operative diagnosis. The 
chronic cases should be more easily 
diagnosed since a mass can frequently 
be palpated in the right lower quad- 
rant and X-ray examination may offer 
suggestive findings. A characeristic 
sign described by Kantor is “the string 
sign,” a thin irregular line of barium 
seen in the terminal ileum stopping 
abruptly at the ileocecal valve and 
representing the lumen of the thick- 
ened contracted intestine. 

There is no uniformity of treatment. 
In children and in cases where the 
mesentery is not involved an enteros- 
tomy may suffice. If the mesentery is 
thickened and indmrated a side-track- 
ing operation may bring about a cure. 
If it does not, resection, which is used 
primarily by some surgeons, can be 
done later. 

A most interesting case is reported 
and an adequate bibliography is in- 
cluded. 

J. Duffy Hancock, Louisville. 

Bbeman, J, a. and Hunter, W. C. 

Fatal Nicotine Poisoning. A Re- 
port of Twenty-four Cases. Arch. 

Path., Oct., 1937. 

The authors report a series of 
twenty-four cases of death attributed 
directly to the ingestion of nicotine in- 
secticides. Black Leaf 40, a commercial 
tobacco by-product containing 40 per 
cent nicotine sulphate, is widely used 
for ' the killing of • aphids, a common 
parasite of the rose plant, and is ob- 
tainable without restriction in the local 
markets. It is probable that this in- 
secticide had been used in most of the 
cases. 

Eight cases came to autopsy. The 
essential findings were of two types: 
(1) hemorrhagic gastritis, with or 
without the odor of nicotine, similar in 
appearance to the gastritis produced 
by a mild caustic; (2) cases without 
gastritis, but showing acute failure of 
the right heart without an adequate 
anatomic basis for death. The lungs 
showed changes commensurate with 
moderate asphyxia; the kidneys showed 
a marked hyperemia out of proportion 
to the acute passive hyperemia else- 
where in the body; a brownish frothy 
material, similar to that of congestive 
pulmonary edema was noted about the 
face and nostrils of the body in nearly 
all cases. 

An experimental study on cavvies 
with Black Leaf 40 and 40 per cent 
solution of nicotine alkaloid showed the 
presence of gastritis only in those 


animals given the insecticide. All 
animals died in convulsions with fixa- 
tion of the respiratory muscles. The 
renal hyperemia seen in man was not 
found in the animals. An attempt to 
isolate an irritant resin from the Black 
Leaf 40 as the cause of the gastritis 
was unsuccessful, but it was concluded 
that the local Irritant action of it was 
not due to its nicotine content. 

N. \V. Jones, Portland. 

COVCLL, W. P. AND WHEDON, M. S. 

Effects of the Paralytic Shell-Fish 
Poison on Nerve Cells. Arch. Path., 
U:4-ill, Oct., 1937. 

The above report is one of a series of 
studies on mussel poisoning which have 
been carried out at the George Wil- 
liams Hooper Foundation, University 
of California, during the past several 
years by K. F. Meyer and his asso- 
ciates. Instances of fatal mussel poison- 
ing have been known for year’s along 
the west coast of the United States — 
especially along the mid-coast line of 
California. The brilliant research of 
Meyer led to the recognition of a re- 
lationship between the appearance of 
poisoning in man fi-om the eating of 
mussels and the presence at the same 
time of a marine dinoflagellate in the 
sea water upon which the mussels were 
feeding. The toxic factor acts, after 
being absorbed from the gastro-intes- 
tinal tract, as a depressor of respira- 
tion and inhibition of cardiac action; 
and also, according to Kellaway of 
Australia, as a “neurotoxin with both 
central and peripheral actions.” 

The above study revealed no altera- 
tions in the nerve cells of the central 
nervous system in acutely poisoned 
animals. In chronically poisoned 
animals, however, there were changes 
in the large nerve cells of the ventral 
horn of the spinal cord and the gang- 
lion cells of the medulla. The mita- 
chondria were normal in appearance in 
the nerve cells but showed definite 
damage in the convoluted tubules of 
the kidney. It seemed probable that 
the changes in the nerve cells of the 
medulla and spinal cord were due to a 
direct central action of the poison. The 
slow elimination of the poison from the 
kidneys may be responsible for the 
alterations in the mitachondria of the 
tubule cells of the latter. It is possible 
also that further study will reveal 
early changes in the peripheral nervous 
system, in particular the end organs, 
to e.xplain the parasthesias which ap- 
pear early in clinical cases of mussel 
poisoning in man. 

N. W. Jones, Portland. 

Hurst, A. P. and Knott, F. A. 

Regional Colitis. Guy’s Hospital 
Reports, 37:187-198, April, 1937. 

Regional colitis is an uncommon con- 
dition, in which typical ulcerative 


colitis is present in a localized area of 
the colon which does not include the 
lower part of the pelvic colon and 
rectum. 

The sjTuptoms ai’e those of ulcera- 
tive colitis, but the sigmoidoscope 
shows a normal mucous membrane. 
The area of colon involved can be ac- 
curately localized with the X-rays after 
an opaque enema. 

Two cases of regional colitis are re- 
ported, one in which the proximal half 
of the pelvic colon was involved and 
responded very well to medical man- 
agement. In the 'other, the descending 
and iliac colon were involved and re- 
covery followed removal of the affected 
area. Bacterial investigations led the 
authors to conclude that the latter case 
was a result of infection with B. 
asiaticus, the cultural and other char- 
acteristics of which are described. 

Hanes M. Fowler, Fort Wayne. 

CoLBECK, J. C., Hurst, Arthur P. and 

Lintott, G. a. M. 

Regional Ileitis (Crohn’s Disease). 
Guy’s Hospital Reports, 87:175- 
186, April, 1937. 

Two cases of regional ileitis (Crohn’s 
disease) are reported. In the first, 
recovery followed a short-circuiting 
operation without excision of the af- 
fected bowel. In the other case re- 
covery followed resection of the in- 
volved area. Complete pathological and 
bacteriological reports of the specimen 
are presented. There was no evidence 
whatsoever from the bacteriological 
study to indicate that tuberculosis had 
any etiological relationship with the 
condition. Typical tubercle-like lesions 
were observed microscopically in the 
specimen. 

There are two plates showing X-ray 
pictures of the condition, one plate 
showing the gross specimen, and two 
plates shelving microphotographs of 
the tubercle-like lesions in the wall of 
the involved bowel. 

The symptoms of the disease are di.s- 
cussed briefly and a plea is made for 
the observance of a reasonably re- 
stricted conception of Crohn’s disease 
and of the grounds on which such a 
diagnosis can justifiably be made. The 
good prognosis resulting from suitable 
treatment is emphasized. 

Hanes M. Fowler, Fort Wayne. 

Hill, M. R., Barnes, R. W. and Cour- 

VILLE, C. B. 

Vesical Dysfunction Following 
Abdominoperineal Resection for 
Carcinoma of the Rectum. J. A. 
ilL A., 109:llSi, Oct. 9, 1937. 

Resection for carcinoma is not in- 
frequently complicated by bladder dis- 
tention and retention of urine. As a 
result of continued obstructive of 
paralytic obstruction, cellules or small 
diverticula may appear. The urinary 
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retention is variable in duration. It 
may be lransitor>’ or at times it is per- 
manent- The extent and duration of 
vesical dysfunction depends on the 
amount of damage to the nen’ous ele- 
ments. The fact that the parasjTnpa- 
thetic elements are predominantly af- 
fected sufreests that the pelvic nerx'cs 
or parasjnnpathetic elements in the 
hypofrastric plexuses are the .*^031 of 
the injury. The relation between the 
pelvic nerves and h.\ 7 )otrastric plexuses 
and the lower part of the rectum pene- 
tratinp: the pelvic floor has been shomi 
by anatomic dissections. If the upper 
part of the rectum or the lower part 
of the sij^moid flexure is involved, or if 
there is extensive affection of the re- 
trional Ijuiph nodes with fixation of 
other organs or tissues, these nen’e in- 
juries are more apt to tahe place. 

If there is more than 50 c.c, of re- 
tained urine an indwelling catheter 
should be used. Cystitis most often de- 
velops in patients who are not cathe- 
terized. It is treated by lavage of the 
bladder with potassium permanganate 
solution (1:G,000) and instillation of 
15 c.c. of silver nitrate solution (1:1,- 
000 ). 

Francis D. Murphy, Milwauhee. 
Acm-. I. 

Acvtf’ Ahdoviinal Catastrophies. 

J. A. M. A., 109:1211, Oct. 1C, 

19JT, 

When the sjTnptoms of acute ab- 


dominal catastrophies are encountered 
the determination of whether or not 
the condition is operable is of utmost 
importance and often .very difficult. 
Prolonged pain, nausea, vomiting and 
constipation generally indicate a surgi- 
cal lesion, while diarrhea most often 
indicates a medical condition. A care- 
ful historj’ and complete physical ex- 
amination with blood and urine analy- 
sis should always be done in an effort 
to di.stinguish a medical from a surgi- 
cal ailment. 

Appendicitis is responsible for about 
50 per cent of the emergency abdomi- 
nal operations. Diagnosis is eaE 5 ' in 
tJTJical early cases, however, if the 
patient is seen late, or if the appendix 
is in an at}T)ical position there may be 
difficulty. In infancy and childhood 
recognition is hard- Pain, nausea, 
vomiting, fever, and leucocytosis should 
put one on guard. If gangrene or peri- 
tonitis has developed, the author con- 
siders that, after restoration of fluid, 
the necrotic, virulent tissue should be 
removed without undue trauma. 

The high mortality rate in intestinal 
obstruction is due in a large measure 
to delay in operation. The site and 
character of obstruction is also impor- 
tant in prognosis. External obstruc- 
tions, strangulated hernias, offer no 
diagnostic problem, but internal ob- 
structions are hidden from view and 
obscure to palpation. Abdominal pain, 
nausea, vomiting, constipation \rith the 


absence of fever and leucocj’tosis are, 
suspicious signs, and audible or visible 
peristalsis with roentgenogram inter- 
pretation of fluid and gas levels are 
often diagnostic before the patient’s 
condition becomes extremely grave. 
Fluids must be replaced and resistance 
may be built up by transfusion before 
operation. The type of operation must 
be suited to the lesion and the patient's 
condition. In infancy intussusception 
is the common cause of obstruction, in 
early adult life there may be hernia 
and peritoneal adhesions, and in later 
life carcinoma is the greatest causative 
factor. 

If peptic ulcer is present perforation 
or hemorrhage demand emergency 
treatment Acute perforations give rise 
to agonizing pain, nausea, vomiting, 
board-like abdominal rigidity, and 
sometimes shock. To delay operation is 
disasterous. 

Diverticulitis in Meckel’s di%'crti- 
culum occasionally causes an acute ab- 
dominal catastrophe and there may be 
diverticula elsewhere. The sjTnptoms 
closely mimic those of appendicitis. 

Acute pancreatitis is infrequent and 
verj’ similar in symptoms to perforated 
ulcer and cholecystitis, and therefore 
it is often not diagnosed. There are no 
pathognomic sjTnptoms. Vomiting, pain, 
and collapse are encountered. Previous 
gall bladder disease, pain radiating 
from the right costal margin across the 
upper abdomen, tenderness over the 
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pancreatic area, pain left of the upper 
niidline, and a mass ir the pancreatic 
area are helpful diagnostic signs when 
present. Prompt operation is necessary 
to relieve torsion, stop hemorrhage, 
prevent leakage, and afford drainage. 

Ruptured ectopic pregnancy is not 
difficult to recognize. There is sudden 
pain, vomiting, faintness, anemia, col- 
lapse, rapid pulse, subnormal tempera- 
ture. The author rehabilitates the 
patient with transfusion and operates 
immediately. 

There is still difference of opinion 
about the treatment of acute cholecy- 
stitis. Atypical cases are confused with 
appendicitis, leaking peptic ulcer and 
pancreatitis. Gangrene and perfora- 
tions are surgical emergencies, but de- 
layed operations in inflammations aje 
advised by some. The author, however, 
considers that operation should be done 
immediately because delay invites 
complications. Dextrose should be 
given, deviations in the blood chemistry 
corrected and the balance of body fluids 
restored before operation. 

Francis D. Mui-phy, Milwaukee. 

Marshau., S. F. and Kiefer, E. D. 
Partial Gastrectomy for Gastric 
or Duodenal Ulcer. J. A. ilf. A., 
109:lSil, Oct. 23, 1937. 

The advisability of subtotal gastrec- 
tomy for gastric and duodenal ulcer is 
a controversial subject. It is impossible 
for one method to fit every patient and 
type of ulcer. 242 patients operated on 
for ulcer at the Lahey Clinic were 
studied. Preoperative determination of 
the type of ulcer is valuable so there 
should be a period of medical treat- 
ment and repeated X-ray examinations 
before operation. The selection of the 
type of surgical procedure is a com- 
plicated problem. 

In partial gastrectomy the mortality 
rate is high. In the Lahey Clinic the 
policy in treating ulcer cases has been 
conservative, operation being done only 
when medical treatment was unsatis- 
factory or complications occurred. Sub- 
total resection more nearly meets the 
requirements for treatment — preven- 
tion of complications and recurrences — 
than any other procedure, but the 
hazards of the operation are great. 
The technic is described. The pre- 
operative and postoperative manage- 
ment are of great importance. It is 
important to strive for post-operative 
anacidity because of the occurrence of 
jejunal ulcer when the acid is not suffi- 
ciently reduced by partial resection. 
Unless anacidity or hypo-acidity is 
produced, it is difficult to see any 
clinical advantage of this operation 
over gastro-enterostomy. In general 
the period of convalescence is extended. 
The final clinical results are quite satis- 
factoi-y. In the series of 102 patients 
on whom gastric resection was done, 
84 per cent are in good or excellent 


condition, 9 per cent have symptoms 
caused by functional disorders, and 6.7 
per cent have had postoperative ulcer. 

Francis D. Murphy, Milwaukee. 

Broivn, P. 'W. and Marclby, D. M. 

Prognosis of Diverticulitis and 

Diverticnlosis of the Colon. -J. A. 

31. A., 103:1328, Oct. 23, 1937. 

The authors studied 596 patients 
with diverticulitis and diverticnlosis of 
the colon at the Mayo Clinic and 
follow-up data were obtained in 86 per 
cent of the series. The symptoms ob- 
served were diarrhea, bleeding, inflam- 
matory and obstructive symptoms, 
purulent rectal discharge, and fistula 
of the bladder. These may be lack- 
ing, moderate or severe. Ninety-nine 
patients were treated surgically. Fifty- 
seven recovered and 43 per cent either 
died after operation, or continued to 
have intestinal trouble. Medical treat- 
ment consists of rest, application of 
heat, dietary regulation and oral ad- 
ministration of olive oil. This regimen 
was used in 227 cases. Sixty-three per 
cent recovered, but in 37 per cent the 
results were only fair or poor. By 
regulation of diet and adhering to a 
definite regimen, however, many could 
live in comparative comfort and mini- 
mize the frequency and severity of the 
attacks. No evidence of a direct re- 
lation between carcinoma and diverti- 
culitis was found. 

Francis D. Murphy, Milwaukee. 

Golden, R. 

Antral Gastritis and Spasm. J. A. 

31. A., 109:1497, Nov. 6, 1937. 

Gastritis may be generalized through- 
out the entire stomach, but often it is 
limited or has its maximum effect in 
the antrum. This has led to the terms 
“antral gastritis,” “pyloritis” or "py- 
loric gastritis.” The symptoms may be 
the same as those of peptic ulcer in- 
cluding hemorrhage; or pain, vomiting 
and weight loss may suggest malig- 
nancy. The diagnosis depends on 
gastroscopic and X-ray examination. 

This type of gastritis is associated 
ivith the “prenyloric syndrome.” The 
involvement of the deeper layers of 
the stomach by inflammation probably 
accounts for the follovdng physiolo- 
gical and anatomic changes; (1) pre- 
pyloric narrowing of varying degrees 
due to spasm, (2) abnormal, stiff, 
irregular peristalsis, (3) exaggeration, 
diminution or absence of mucosal folds, 
(4) hypertrophy of the pyloric 
muscles, (5) shallow mucosal erosions 
which are not demonstrable by X-ray 
or penetrating ulcer of the lesser 
curvature, (6) delay in emptjdng, 
sometimes resulting in a twenty-four 
hour gastric residue. 

There is difficulty in the differentia- 
tion of antral gastritis from carcinoma. 
The most important differential point 


is the demonstration of mucosal folds 
in the narrowed area which should be 
obliterated by infiltrating carcinoma. 
If atrophic gastritis has caused thin- 
ning of the mucous membrane, diag- 
nosis is very difficult. A definite pal- 
pable mass is evidence in favor of 
malignant disease. The author has 
found repetition of examination after 
several days of lavage helpful, especi- 
ally if definite stasis is present. If 
there is doubt, operation is advisable. 

Francis D. Murphy, Milwaukee. 

Lahey, F. H. 

The Slanagemcnt of Pulsion Eso- 
phageal Diverticulum: Based on 
an Operative Experience with 
Eighty-two Cases and a Follow-up 
Study of Fifty-three Cases. J. A. 
31. A., 109:1414, Oct. 30, 1937. 

Pulsion diverticula far outnumber 
all other types of esophageal diveif;i- 
cula. A pharyngo-esophageal diverti- 
culum is a protrusion of the mucosa 
through the muscular wall of the hypo- 
pharynx. The sac lies between the pre- 
tracheal and prevertebral fascia and 
its neck is surrounded by fibers of the 
inferior constrictor muscle and the 
cricopharyngeus muscle. The symp- 
toms are accumulation of food in the 
sac and related obstruction to the 
passage of food into the esophagus. 
There are difficulty in swallowing, re- 
gurgitation, gurgling noises in the 
neck, choking, attacks of strangling or 
coughing, and loss of weight. Success- 
ful operative treatment involves com- 
plete removal of the sac and its neck, 
the protection of the patient from the 
development of cellulitis between the 
prevertebral and pretracheal fascia 
and extension of infection into the 
mediastinum. The author uses the two 
stage operation because it guards 
against leakage of contaminated eso- 
phageal contents into the mediastinum 
with consequent mediastinitis. In the 
series reported there were two failures, 
two who showed poor results and forty- 
nine who recovered. 

Francis D. Murphy, Milwaukee. 

Watson, Bernard A. 

Clinical Significance of Glycosuria. 

Jour. Lancet, 58:1-4, Jan., 1938. 

The incidence of glycosuria on rou- 
tine examination is 0.5 to 2.0%. Six- 
teen to 20% of patients showing gly- 
cosuria are found to have disturbed 
glucose metabolism as judged by the 
glucose tolerance test. Regardless of 
the cause, glycosuria only occurs either 
in the presence of a lowered renal 
threshold for glucose or an elevated 
blood sugar, e.g., above renal threshold 
for glucose. 

A simple fermentation test to differ- 
entiate glucose from other reducing 
substances is given. It is pointed out 
that excess of certain normal constitu- 
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onts in the urine may give a positive 
reducing test, as %vell as certain drugs 
that are listed. 

Determining whether glycosuria is 
transient, post-prandial, or persistent, 
will aid in determining the severity of 
the underlying causes. Glucose toler- 
ance tests done under carefully con- 
trolled conditions are an invaluable 
adjunct to the early diagnosis of a dis- 
turbed carbohydrate metabolism. If 


fasting and 21^ hour blood sugars are 
the same, regardless how high the 
others ma 3 ’ go, it is unlikelj' that dia- 
betes exists. Figures for normal glu- 
cose tolerance tests and the more 
common variations are given. Early 
diagnosis of diabetes mellitus means 
early treatment with a better prog- 
nosis. 


Keeton, Robert W. 

Clinical Problems in Diabetes. Jlli^ 
nois Med. Jour., 78:31-38, Jan., 
193S. 

The author stresses the importance 
of educational training of diabetics 
with regard to the proper use of diet 
and insulin. Diets should be prescribed 
in the proper amounts just as drugs 
are prescribed in the proper dosage. 
Converting the diet prescription into 
an acceptable diet requires knowledge 
of foods and falls in the field of die- 
tetics. 

Several cases are cited illustrating 
the advantages of the use of protamine 
insulin. 

Complications frequently seen in dia- 
betics whose diets have been deficient 
in certain food elements are, a pel- 
lagra-like syndrome with uncontroll- 
able diarrhea, and peripheral neuritis. 
These conditions respond to the ade- 
quate use of vitamins B? and Bi re- 
spectively. 

Diabetics with impaired peripheral 
circulation should have bed rest and 
treatment designed to facilitate the es- 
tablishing of collateral circulation 
.such as constantly controlled heat. 

In cases of gangrene early adequate 
amputation is the treatment of choice. 
In cases where delaj’^ seems advisable, 
particular attention ■ must be paid to 
care of the affected area. The sur- 
rounding temperature should be lower 
than body temperature to lessen auto- 
lytic digestion. 

Hanes M. Fowler, Fort Wayne. 
Abell, Irvin. 

The Treatment of Peptic Ulcer. 
Ann. Int. Med., XI, 702, Nov.^ 
1937. 

The problem is recognized by the 
author as a medical one, primarily. 
Complications, sequelae and intractable 
chronicity constitute a triad, giving it 
a surgical aspect. When surgical in- 
terference is thought to have become 
necessary, a quiescent state of the ulcer 
makes the operation a safer one.' The 
type of operation should be determined 
by the conditions and complications 
found at laparotomy. Slassive resec- 
tions have not been done on the basis of 
removal of the acid-bearing portion of 
the stomach. The selection of the case 
for operation, the author thinks, is the 
joint function of the physician and the 
surgeon. Perforations should be closed 
immediatelj\ 80 per cent of duodenal 
perforations occur on the anterior wall 
and 90 per cent of acute perforations 
of stomach ulcers are found on the 
lesser curvature of the pre-pyloric 
portion of the stomach; perforation on 
the posterior wall is often sealed w’ith 
adhesions. 

Massive hemorrhage or a persistency 
of bleeding occur in about 25 per cent 
of all cases. Nothing short of complete 
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eradication avails. Maliiniant dejrenera- 
tion of duodenal ulcer is not expected 
and hence chronicity scarcely consti- 
tutes a reason for surgical interference. 
Gastro-enterostomy is ranked as an in- 
frequent procedure in dealing with 
duodenal ulcers because eradication of 
the ulcer is not deemed imperative; 
v.'hen eradication must be done the 
cautery method of Balfour is preferred 
vnih a posterior gastro-enterostomy. 
Malignant changes are common enough 
in ulcers of the stomach, hence removal 
01 destruction of the ulcer is advocated. 


Various types of operative pro- 
cedures are discussed. The opinion is 
expressed that with proper selection of 
patients for operation, judgment in 
choice of procedures combined with 
proper supervision for at least a year 
after operation offer good prospects 
for relief. 

Without qualifications the author 
concludes with the statement that “in 
the vast majority of patients present- 
ing gastric symptoms, the latter are 


due to causes extrinsic to the gastric 
tract.” 

Virgil E. Simpson, Louisville. 

PORTIS, S. A. AND JAFFE, R. H. 

A Study of Peptic Ulcer Based on 
Necropsy Records. J. A. M. .4., 
110:C, Jan. 1, 1938. 

Although there is much literature on 
the surgical and clinical aspects of 
•peptic ulcer, necropsy studies are few. 
The authors have studied the incidence 
of peptic ulcer in 9,171 consecutive 
necropsies performed at Cook County 
Hospital, Chicago, from 1929 to 1936. 

There were 457 . cases of peptic 
lesions, or a total of about 5 per cent. 
The incidence of ulcers was greater in 
white people than- in negroes and more 
were found in white males than in 
white females. The ulcer was active in 
339 of the 457 cases, and 118 instances 
it was the essential lesion. In almost 
twice as many it w'as incidental. The 
site of the ulcer was the duodenum 
.most often w’hen it w'as the essential 
lesion and gastric ulcers w'ere more 
common in the incidental cases. In the 
male most ulcers occurred between the 
ages of 51 and 60 years and in the 
female two peaks were found — 31 to 
40 years and 61 to 70 years. When 
peptic ulcer was the essential lesion 
death was caused by hemorrhage in 
1S.3 per cent of the cases, perforation 
in 20 per cent of the cases, and stenosis 
in 7.5 per cent. Hemorrhage was more 
frequent in the stomach and perfora- 
tion occurred more often in the duo-' 
denum. 

The greatest incidence of peptic 
ulcer coincides %vith the age period 
when arteriosclerotic changes take 
place. In those cases where ulcer was 
an incidental lesion, it most frequently 
accompanied cardiovascular disease. It 
is concluded, too, that gastric ulcer 
tends to be acute while duodenal ulcer 
is more often chronic. 

Francis D. Murphy, Mihvaukee. 

Sprunt, T. P. 

Cirrhosis of the Liver. J. A. M- 
A., 109:19U5, Dec. 11, 1938. 

The most valuable information for 
the diagnosis of hepatic disease is ob- 
tained by careful clinical history and 
physical examination. In some cases 
liver function tests are desirable; how- 
ever, there is no single reliable test. 
One of the most important clinical 
signs is jaundice. When liver function 
is oppressed urobilin accumulates in 
the blood. Urobilinogenuria is an indi- 
cation of depressed liver function. 
Jaundice may be of the retention tjqje 
(bilirubin accumulates in the blood 
and given an indirect van den Bergh 
reaction) and the regurgitation type 
(bile escapes into the tissue spaces and 
blood sinusoids due to obstruction or 
necrosis and given a direct van den 
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lent magazine. 
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articles will be printed only when BETTER 
articles are written. The reader may con- 
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work in gastro-enterology finds its way into 
these pages . . . Another way of saying 
that the management of this JOURNAL 
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Archive in a most important field. 


You ca7inot improve 
on the editorial con- 
tent — it is and 
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for scientific thought. 


Material and format 
are excellent. I enjoy 
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the articles are 
scientific. 
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Berch reaction). The former and liver is important. It. is enlarged in Of the several hinds of cirrhosis, 
milder form accompanies hemolj-tic portal cirrhosis and decreased in toxic portal, toxic, pigmentary, and biliary, 
anemia, congestive heart failure, ma- cirrhosis. Because of the great reserve the portal type is the commonest. It is 
laria, and lobar pneumonia. The latter power of the liver, function tests are easily diagnosed by distended ab- 
is associated -n-ith the major acute important when the lesion is diffuse domen, firm edges of the liver, pal- 
hepatic disorders. Ascites and a pal- and widespread. The estimation of bile pable spleen, dilated thoracic and ab- 
pable spleen arc usually obvious clinical pigments in the urine, stool, duodenal dominal veins, anore.xia, nausea, coated 
conditions. 'iVhen spontaneous diuresis contents and blood serum and the van tongue and offensive breath. There 
occurs it is a favorable diagnostic sign, den Bergh test for bilirubin in the may be hematemesis and melena and 
The disturbance in fluid balance may blood stream are the most valuable secondarj' anemia. The urine is scanty 
be related to reduction of the blood aids. Other tests, excretorj', carbohy- and contains urobilinogen and mild 
plasma proteins. Some students con- drate tolerance, and protein meta- jaundice is often present. The van den 
Eider hj-po-albuminemia an indication holism, may be valuable in some situa- Bergh reaction and the excretory func- 
cf hepatic insufficiency. The'size of the tions. tion tests are positive. In the earlier 

stage there is malaise, headache and 

■ ■ ■■ ■ ' ' - - depression and later delerium, drowsi- 

coma are Common. Depletion 
of lii-er glycogen reserve, pregnancy, 

THE BUFFERED NEUTRAL ANTACID toxic thjToid states, syphilis and its 

treatment and alcohol may all be eti- 
ological factors. 

In treatment, the cooperation of the 
patient is important. Alcohol and irri- 
tating foods such as spices, condiments 
and pieWes should be eliminated. The 
intake of protein should be cut to one 
gram per kilogram of body weight. 
Meat must be cut down and no fried 
foods are given. The diet must be high 
in carbohydrates. Cereals and starchy 
vegetables and dextrose in fruit juices 
are important. Sufficient rest and mild 
exercise are necessarj’. Other acces- 
sory methods of therapy such as iodides 
and calcium may ' be used and par- 
ticular situations such as bleeding eso- 
phageal varicies demand special atten- 
tion. 

Francis D. Murphy, Milwaukee. 
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Walters, W., yicGoiVAN, ' J. M., 
Butsch, W. L. A.VD Knepper, P, a. 
The Pathologic Physiology of the 
Common Bile Duct. J. A. M. A., 
109:1591, Xov. 13, 19SS. 

In patients with lesions of the biliary 
tract, morphine, codeine and dilaudid 
produce a marked increase of pressure 
within the common bile duct because 
they produce a spasm in the sphincter 
at the lower end of the bile duct. The 
resulting biliarj- colic maj- be relieved 
by amyl nitrite, glycerjd trinitrate, and 
theophylline with ethylenediamine. 

The authors suggest the use of mor- 
phine as a diagnostic measure. If an 
attack of pain which is relieved by 
glyceryl trinitrate results the evidence 
is in favor of some disturbance in the 
sphincteric mechanism at the lower end 
of the common bile duct either with or 
without stones. It is, however, valu- 
able only as a temporarj' measure until 
the common duct has been explored, 

Francis D, Slurphy, Milwaukee. 
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Croh.v, B. B. AND Berg, A. A. 

Right-Sided (Regional) Colitis. 
J. A. 31. A., 110:32, Jan. 1, 1938. 
In about 90 per cent of the cases of 
ulcerative colitis the lesion begins in 
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the- rectum or lower sigmoid and 
fpreads to the proximal sejunents, the 
descending and transverse colon and in 
severe cases eventually to the hepatic 
flexure, ascending colon, cecum and 
terminal ileum. In a certain percentage 
of ca.ses, however, the lesion may begin 
in the hepatic flexure or a,scending 
colon and involve the right side of the 
colon in a regional or segmental dis- 
tribution, spreading to the more distal 
segments. Spontaneous recoverj- is 
rare in these cases-. 

The authors studied seventeen cases 


of right-sided colitis and found them 
to be uniform in their outstanding 
characteristics. The two forms of 
ulcerative colitis are similar in general 
characteristics. Etiologically and path- 
ologically they are the same. In right- 
sided colitis the course is less severe 
but it is progressive. The diarrhea is 
not as troublesome, involvement of the 
skin, buccal mucosa and joints is rare, 
and rectal complication less frequent. 
In right-sided colitis medical treatment 
is ineffective but permanent cure can 


be obtained by surgical intervention 
without a disproportionate risk. 

Undoubtedly, in the past, this type 
of colitis has often been overlooked, 
and with greater recognition its inci- 
dence will rise to greater than 10 per 
cent. 

Francis D. Murphy, Milwaukee. 


Edwards, Monte. 

“The Management of the Ano- 
licctal Syndro7nc of Lymphogranu- 
loma Inguinale.” Soulhem Med. 
Jour., S0:119i-lig7, Dec., 1937. 

While the clinical manifestations of 
lymphogranuloma inguinale are well 
recognized diagnosis should always be 
confirmed by the specific Frei test. In 
the ano-rectal region the onset of the 
disease may be fairly acute and febrile 
or ' relatively insidious but in either 
case there is congestion and edema of 
the rectal mucosa with a varying 
amount of purulent or sanguino-puru- 
lent discharge. Accompanying this 
irregularly' shaped circumscribed ele- 
vated areas can be palpated. Constitu- 
tional symptoms may vary from practi- 
cally nothing to pronounced weakness 
from toxemia and bleeding. Painful 
inflammatory swelling of the anus with 
or without fissure, may occur. Infiltra- 
tion, suppuration, and necrosis proceed 
in a disorderly fashion and some tend- 
ency to cicatrization is always present. 
Cicatrization of course leads to stric- 
ture formation which is the nearest 
thing to arrest that can occur in the 
disease. 

In the evaluation of medical measures 
it must be borne in mind that in spite 
of apparent intractability there is 
sometimes a tendency to temporary 
arrest. Bed rest is indicated at those 
times constitutional symptoms are pres- 
ent. The chief indication for surgical 
measures is the relief of the stricture. 
"While complete obstruction rarely re- 
sults absorptive phenomena accompany- 
ing the stricture will demand its treat- 
ment. Procedures used begin with 
periodic dilatation which may be verj' 
satisfactory, and include internal proc- 
totomy, side-tracking the fecal current 
by a colostomy, and in some instances 
excision of the rectum. Colostomy 
should not be done without careful ex- 
ploration of the left colon as the ex- 
tent of the distase may necessitate 
placing the opening in the transverse 
colon. Since the disease is a progres- 
sive one the colostomy will in many 
instances be only pallivative as in ano- 
rectal malignancy. Therefore, in se- 
lected cases, especially where the in- 
vasion is of the progressive hyperplastic 
type, or where improvement after 
colostomy is unsatisfactory a radical 
excision by either the perineal or ab- 
domino-perineal route seems well justi- 
fied. 


Pureed vegetables high in minerals 
and vitamins help avoid deficiency 
diseases from restricted diets 
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Bt'-vcn, Geo. H. 

‘"Acute Phlepnionons aud A’on- 

Trauniatic Perforative Lcsioru: of 

the Colon," Southern Surffieal, 
Dec., IC'37. 

WhiJe the fjiaj^osj'p and treatment of 
coHtis and colonic ulcer are ordinarily 
medical acute phlcjrmonous inflamma- 
tion and acute perforation of the colon 
are surerical emergencies. Such cases 
arc quite rare and none of the four re- 
ported was correctly diaf^osed before 
operation. One patient who had an in- 
cisional hernia at the scar of a previ- 
ou.K appendectomy was thought to have 
an incomplete intestinal obstruction. 
Operation disclosed a diffuse pcriloniths 
tf undetermined cause which at 
autopsy was found to be due to per- 
foration of a simple ulcer of the upper 
rectum at the peritoneal reflexion. A 
.second case was dia^rnosed as one of 
spreadiner peritonitis probably from a 
ruptured viscus. At operation the 
xrencral peritonitis was found to be 
complicated by a nia.«sive heniorrhajre, 
a most unique occurrence. The <le- 
.«cendinff colon near the splenic flexure 
was dark and discolored about a per- 
forated ulcer and the blcedinfr was 
from a vein in the necrotic omentum 
near its attachment to the colon. The 
third patient was thought to have a 
diffuse peritonitis following a perfor- 
ated appendix. Laparotomy showed a 


massive phlegmon of the anti-mesen- 
teric border of the ascending colon the 
appearance resembling a series of largo 
confluent carbuncles in the gut wall, 
each with multiple craters. Perforation 
of the bowel occurred during the opera- 
tion and was followed by a fecal fistula 
and general improvement. However, on 
the ICth post-operative daj' the patient 
died of a right subphrenic abscess. The 
fourth patient was thought to have an 
acute appendicitis but at operation 
there was found an acute phlegmonous 
inflammation of sigmoid from acute 
diverticulitis. Recovery' followed simple 
drainage but four and a half j'ears 
later death followed a general peri- 
tonitis due to a perforated diverticulum 
in this area. 

The resistance of the colon to the 
pathogenic bacteria it harbors is due 
to an immunity gradually acquired 
during life and when impaired inflam- 
mation and ulceration occur. Ulcers 
may result from mixed infection.s by 
unidentified organisms, may be due to 
specific organisms as occur in tuber- 
culosiSf syphilis, amebic dysentery and 
tv-phoid fever, may complicate systemic 
diseases or may follow thrombosis, 
embolism, or trophic changes in the gut 
wall. 

Ulcers with piarked tendencies to 
perforate have distinctive character- 
istics. In the beginning the lesion, 
though often multiple, is always acute, 


clean cut and penetrating without un- 
dermining, Most cases are symptom- 
less and unless the ulcer is in the lower 
rectum or about to perforate the pain 
is not severe and there is little tend- 
ency to bleed. 

Phlegmonous inflammation in the 
colon may probably follow mechanical 
injury to the mucosa such as could 
occur from fish bones swallowed with 
foods. There are no pathognomonic 
symptoms; the ideal treatment indi- 
cated is resection if technically 
possible, drainage of the affected loop 
if not. In the sigmoid the phlegmonous 
inflammation is often due to diverti- 
culitis, the involvement is usually seg- 
mental, perforation is rare, and while 
these are the cases best suited for re- 
section they tend to resolution and 
spontaneous relief when treated by 
consen'ative surgical measures. 

J. Duffy Hancock, Louisville. 

Lineberry, E. Dice and Issos, D. K. 
“Treatment of Massive Hemor^ 
rhage from Duodenal or Gastric' 
Ulcer" Southern Med. Jour., 
30 : 1228 ’ 1230 . 

Approximately one-third of patients 
with gastric or duodenal ulcers give a 
history of one or more hemorrhages. 
Since recovery •without specific altera- 
tions in diet or habits is not uncommon 
consen'ative management must be 
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wirefully considered and surprical inter- 
ference but rarely undertalren. 

The usual treatment for hemorrhage 
consists of rest, morphine, ice-bag to 
abdomen, for five days or until the 
hemorrhage has stopped. Smithies pre- 
ferred local heat to cold applications 
but neither measure is probably of any 
value beyond helping to keep the 
patient quiet and assure him that 
something is being done. While the 
.•^tar^-ation treatment is generally ac- 
cepted the authors believed that food 
and alkalinization as advocated by a 
fc%v others %%*as more rational. This 
treatment is based upon the view that 
frequent ingestion of small amounts of 
bland food causes less peristaltic action 
than hunger in an empty stomach and 
that frequent ingestion of alkalies and 
bland food would tend to neutralize 
the gastric acids, dilute the digestive 
juices and thus both prevent the diges- 
tion of the clot at the bleeding point as 
well as promote the healing of the 
ulcer. 

The e.«sentials of the plan of treat- 
ment used vory successfully in a series 
of thirty-eight cases are as follows; 
(1) complete bed rest: (2) three to 
four ounce« of cream and milk cverj* 
hour from 7:00 a. m. to 9:00 p. m., 
started immediately unless contraindi- 
cated by vomitjng or shock; (3) ten 


one-fourth dram doses daily of an alka- 
line powder ^iven in three or four 
ounces of water on the half hour be- 
tween milk feedings; (4) instead of 
morphine which frequently excites 
nausea and vomiting and probably in- 
cr eases gastro-intestinal peristalsis, 
two grains of sodium-phenobarbital 
driven intramuscularly every twelve 
hours, to be discontinued after two or 
three days and mild sedatives given 
orally; (5) tap water in small amounts 
as frequentl 5 * as desir(?d; (C) on the 
sbrth or seventh day the addition of 
three small bland meals in addition to 
the milk and alkali mixture; (7) after 
ten to fourteen days six feedings daily 
of bland foods with the alkali mixture 
one hour after each feeding; (8) after 
ten days to a few week.s gastric analy- 
sis and X-ray examination; (9) trans- 
fusion when needed for shock; (10) 
when indicated five grains of dessicated 
ferrous sulphate three times daily for 
secondary anemia (which may result 
since blood regeneration may be de- 
layed as a result of imperfect utiliza- 
tion of the dietary iron when the free 
hj’drochloric acid is continuously neu- 
tralized) and (11) enemas rather than 
cathartics to eliminate putrified blood 
from the intestinal tract. 

J. DufTy Hancock, Louisville, 


JIedlar, E. JI. and Blatherwick, N. 

B., WITH THE ASSISTANCE OF (^ON- 

NOLLY, J. JL. Bradshaw, P, j. and 

SAWltTR, S. D. 

The Pathogenesis o/ Dicfori/iVcpIi- 
Wfis i« the Rat. Amxcr. Jour. Path., 
lS:6-88t, Sov., 1937. 

At the present time bacterial toxins 
and parenterally introduced proteins 
(nephrotoxins) are considered of 
greater etiological importance in dif- 
fuse degenerative changes in the kidney 
than are dietarj’ factors. With this 
statement in the fore the authors de- 
tail their experimental studies on the 
production of degenerative nephritis in 
the rat when fed diets containing a 
large but varying percentage of pro- 
tein. Bat.sf with one kidney removed 
developed extensive nephritis more 
rapidly than intact rats. Like^nse when 
dessicated thyroid w’as added to the 
diet nephritis developed more quickly. 
Thus a diet containing 0.4 per cent thy- 
roid fed to 3 rats developed a fatal 
nephritis in 148 day.s, whereas 9 rats 
on a diet containing 0.1 per cent of 
thyroid lived an average of 539 days. 
Nephrectomized female rats on a diet 
containing 75 parts of dried beef liver 
also developed extensive renal damage 
in a relatively short time. Thi.s series 
of rats was studied in an attempt to 
recognize the progressive phases of 
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in the treatment of- 

* CHRONIC CHOLECYSTITIS 

* TOXIC HEPATITIS 

* STONE-FREE CHOLANGITIS 

D UOCHOL exerts specific and dependable thera- 
peutic influence upon the hepatobiliary mechan- 
ism. Its contained highly purified bile salts and sodium 
sahcylate appreciably increase the rate of bile secre- 
tion and augment gallbladder evacuation. Drainage 
from both the larger bile ducts and the gallbladder is 
thus promoted, aiding in the removal of toxic accumu- 
lations and stagnant bile. Duochol produces prompt 
subjective relief and objective improvement in chronic 
cholecystitis, toxic hepatitis, and stone-free cholangitis. 

Gcncrcus clinical siiaclcs of all Pl^ssner bile 
proGUcts, iogelherwith lileralure, ssnl on requs.t. 
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in specific biliary conditions 


Plersnor bile salt prep- 
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rnedication for specific 
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iarv tract. 
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Indicated v/hen gastric 
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bladder disease, espe- 
cially during pregnancy. 


ilwlTHE PAUL PLESSNER CO., 

DETKOIT, HICEIGAH 


renal damafre and led to the following 
obser\’ations. 

The primary renal lesion appeared 
to be a damace to the filter bed of the 
Klomerulus. Just how was not clear. 
The andotheliuni, epithelium and base- 
ment membrane were all involved. The 
primary damage was focal in nature 
with progressive focal lesions develop- 
ing, thus presenting lesions of dilfcrent 
ages in a single glomerulus. In time 
the large majority of the glomeruli be- 
come sclerosed. Focal areas of necrosis 
and hj-perplasia of the epithelial cells 
and an increase of the basement mem- 
brane occur in the tubules distant from 
the intcrtubular blood vessels, a fact 
which led them to believe that the.se 
changes had resulted from the presence 
of substances passing through the 
altered glomerular filter bed. The early 
inj'ury to the tubular epithelium led to 
necrosis of only a few individual cells 
but to a considerable hyperplasia of 
the epithelium. This state was followed 
later by necrosis and dissolution of 
the hj-perplastic tissue. The authors 
deemed it possible to attribute these 
changes to a functional .selectivity of 
the cells. 

The alteration in the basement mem- 
brane of the tubules depended ap- 
parently upon the passage of sub- 
stances through the epithelial covering. 
The process was progressive in nature 
in those areas where the tubular epithe- 
lium was involved, namely, in the 
glomenilar capsules, the loops of Henle, 
and the distal convoluted tubule. The 
general distortion of the kidney archi- 
tecture in advanced cases appeared re- 
lated to the extent and degree of in- 
crease of basement membrane material. 
This seemed to he the cause of the in- 
terstitial fibrosis. Acute inflammation 
was nowhere seen. In the later stages 
IjTnphocj’tic infiltration was common in 
the interstitial tissue. Spontaneous in- 
fection did not appear to be significant 
in the series. The nephritis related to 
the given diets, was a progressive de- 
generative disease. The final picture 
simulated s o-c ailed arteriosclerotic 
nephritis in man with the arteries or 
arterioles remaining normal. The his- 
tologic picture in advanced stages in 
these kidneys was quite similar to com- 
parable stages of nephritis in rats pro- 
duced by "nephrotoxins." 

The authors conclude that the eti- 
ological factors capable of causing 
progressive degenerative nephritis are 
probably multiple and may be quite 
diverse in character. It is also conceiv- 
able that the final pathological picture 
is the same regardless of the provoca- 
tive agent. They suggest that progres- 
sive degeneratij-e nephritis depends 
upon an irreparable damage to the 
filter bed of the glomerulus. It may be 
the to-xic products of an infection, so- 
called nephrotoxins, abnormal meta- 
bolic products, or (at least experimen- 
tally) certain diets that initiate the 
process. 


N. \V. Jones, Portland, 



R ipe bananas arc a natural, soft, 

, bland food . . . with a delicate fla- 
vor . . . popular with most persons . . . 
nourishing . . . easily digested . . . mildly 
laxative . . . non-irritating ... do not 
readily ferment in the intestines... create 
intestinal conditions unfavorable to the 
grov th of putrefactive bacteria . . . jdeld 
alkaline mineral residues in the body. 

Because of these attributes, together 
with their soft fibre, pectins, high con- 
tent of sugars, satiety value, low content 
of protein and fat, their vitamins (good 
source of A-B-C-G) and essential min- 


erals, ripe bananas are prescribed by an 
increasing number of physicians in many 
invalid diets, including: ulcerative coli- 
tis; peptic ulcer; cardiac; diabetes; liver 
disorders; nephritis; tuberculosis; as 
well as in various post-operative and 
convalescent diets. 

In the field of corrective diets, physi- 
cians are finding that ripe bananas help 
combat both diarrhea and spastic con- 
stipation; also that in combination with 
milk they constitute a basis for planning 
a variety of cifective, safe reducing diets 
for persons-who are overweight. 
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Tnon.vTo.v, Jon.v W, 

The Relatinv of Gall Gladder Dh- 
rape to Crrialn Heart Cot^ditioiis. 
Jour. loica State Med. SociVfj/, 
2T:5TJ-5T7, Xov., J93T. 

Tho nuthor diFcusFe? the relation- 
5hip of pall bladder disease and certain 
types of heart disease, such as anpina 
pectoris and coronary disease, as re- 
pards ctiolopy, symptoms, differential 
diapnosis, and treatment. Gall bladder 
disease may not be listed as one of the 
.'tctual c.auses of heart disease but there 
i« abundant evidence that it exerts a 
harmful effect on the heart already 
damaped. In the diapnosis it is impor- 
tant to decide whether sj-mptoms are 
due to the heart alone, the pall bladder 
alone, or to both combined- Surpical 
treatment of a diseased pnll bladder 
may improve the heai*t condition by re- 
movinp a focus of infection or other 
damapinp factors. Where pall bladder 
patholopy exists, surperj' in manj* 
cases need not be denied because of 
complicatinp heart symptoms, and 
these symptoms may even be added 
justification for surperja 

Hanes M. Fowler, Fort Wajme, 
Frr.i'.VT. Dovglap H. 

Simple ^Mrophy of the Liver^Hn 
Gelation to Inerrasrd Gealsfanec. 
Arch. Path., 2!t:6-738, Dec., 1937. 

The nuthor refers to recent experi- 
mental work of MacXider and of 
Smyth and Carpenter, in which 
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certain morpholopic changes from the 
normal is noted in the repair of icnal 
and hepatic epithelium secondarj* to 
injury* of these tissues. Hepatic epithe- 
lium as It regenerates is often found 
arranged in cords which do not run 
toward the central vein and arc irregu- 
lar in configuration. The cells are flat- 
tened and not polyhedral. The liver 
sinusoids are enlarged. There is no in- 
crease of connective tissue. This re- 
generated liver tissue is functionally 
effective, and has acquired distinct re- 
sistance to hepatoxic agents, such as 
uranium nitrate, chloroform and carbon 
tetrachloride. This tjT)e of liver cell 
MacNider found also in 21 out of 92 
senile dogs, and the livers of these 
dogs showed an acquired resistance to 
the action of chloroform — which con- 
trol dogs did not possess. 

The author calls attention to the 
similarity of these regenerated liver 
cells to those of simple, or brorni, 
atrophy of the liver in man and sug- 
gests a relationship between simple 
atrophy and the body's resistance to 
toxic agents. With this thought in 
mind the author studied 387 livers 
from routine autopsies and found 
eleven which gave the morphologic 
picture described by MacNider, He 
postulates that these altered cells in 
human livers, similar to the altered 
cells in those of the dogs described 
which were found not to have lost their 
phj'siologjc function and had become 
more resistant to toxic agents, may 
mean that persons with this type of 
liver may also be more resistant to 
these poisons, m which case atrophy 
assumes a new role in the phenomena 
of resistance and immunity. 

N. W. Jones, Portland. 

Bridges, M. A. 

A Pre and Postoperative Xulri- 

tioiial Itegimcn. A Proposed Five 

Point Schema. New York State J. 

Med., 37:2009, Dee. 2, 1937. 

The author urges a definite routine 
in preparing patients for surgery’. For 
five days before the operation, the diet 
should be low in fats and high in car- 
bohydrates to minimize the danger of 
acidosis. As much as one-half pound 
of hard candy may be given daily. 
Leafy vegetables with high roughage 
content .should be avoided because of 
the marked incidence of spastic colon. 
One heaping teaspoonful (45 grams) 
of common table salt, administered in 
capsules, is recommended daily to im- 
prove weight. Sedatives, particularly 
the barbiturates, are helpful; catharsis 
immediately before the operation is 
condemned. 

Postoperatively, fluids should be re- 
stricted for 48 hours to prevent nausea 
and possible overloading of the vascu- 
lar system. The diet for the first five 
days should be semi-solid, and consist 
of 5m.all frequent meals. No benefit 
seems to be derived from insistence on 
diets with an alkaline ash residue. 
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symptomatic relief, pain greatly 
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lessening of swelling, and in- 
creased mobility of the Joints 
within a variable period of time. 
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IN FEEDING INFANTS 

Ifs Food Tolerance 
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Artificial fccfling consists of co^^'s 
milk inoflificd to tlic degree of adequacy 
of breast milk. Most infants tolerate 
simple milk mixtures. But those with 
irritable gastro-intcstinal tracts, lim- 
ited digestive capacities or allergic sen- 
sitivities, require formulas adapted to 
tlicir lote tolerance. 

Many processed milks are available 
for each type of infant feeding. But ail 
forms of milk can be safel}' modified 
with Karo. It is ada])led to virtually 
every formula devised for every diffi- 
cult feeding problem. 
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BASIC OPERATIONS IN COMMERCIAL 
CANNING PROCEDURES 

I. CLEANSING OPERATIONS 


• As reference to a recent test on canning 
will disclose (1) the details of commercial 
canning procedures will varj' from product 
to product. There are, however, certain 
basic operations which are included in prac- 
tically all canning procedures. In the belief 
that they may prove of interest, it is our 
intention to describe in broad detail the 
nature and purposes of these essential 
operations. 

One of the first and nvost important steps 
in commercial canning is the thorough 
cleansing of the raw food material received 
at the cannery. The purpose of such an 
operation is, of course, immediately evident, 
namely, to remove soil, dirt or other in- 
edible substances which may be present. 
However, cleaning also serves to reduce 
substantially the load of spoilage bacteria 
with which Nature usually endows raw foods. 

Commercially, cleansing is cflcctcd in a 
variety of ways. In general, however, water 
washers specifically designed for the various 
types of products arc used. In these ma- 
chines, the raw food material is subjected to 
high-pressure sprays or strong flowing 
streams of potable water uhilc passing along 
a moving belt or while being tumbled by 
agitating or revolving screens. Sometimes a 
"flotation” type of washer is also used to 
remove chaff or similar material. With cer- 


tain products, water washing is preceded by 
a "dry” cleaning treatment in which adher- 
ing soil and dirt is mechanically removed 
from the food by revolving or agitating 
screens, or by strong air-blasts. 

Also, in certain canning procedures, opera- 
tions whose basic functions arc not primarily 
to clean the raw material may also exert a 
cleansing effect. Thus, the "blanch” or 
scalding treatment accorded many products 
serves to clean the food, as does the water 
spr.iy sometimes applied to foods after the 
blanch. 

Modern canners know the necessity of thor- 
ough cleansing of the raw materials they 
use. They appreciate that thorough clean- 
ing and removal of extraneous material de- 
creases the load of spoilage organisms which 
must be destroyed by the heat processes to 
which all canned foods arc subjected. They 
also appreciate the necessity of maintaining 
strict plant and equipment sanitation to 
destroy spoilage bacteria which may he 
carried in by raw foods. 

Because of the cfllcicnt cleansing of raw- 
materials and close attention to the other 
important operations in the commercial 
canning procedures, modern canned foods 
must be ranked among the most wholesome 
foods coming to the American table. (2) 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N.Y. 

(1) 1917 Afrvrtixm^ O' The Arinf Can-ia^, (2) Prtvcnnvc 
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post card addressed to the American Can Company, AVip York, N. 5’., 
tvhnt phases of cannetl foods knotriedcc arc of greatest interest to j,-ou? 
lour sri^ugc^f/oris irill determine the subject matter of future articles. 
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New Bucl<etless Lead Weighted Gastro-duodenal Tube with a Review oF 
the American Contribution to the Development of These Tubes 

By 

jrOSES EINHORN, M.D. 

NEW YORK. NEW YORK 


B efore describing my tube, I should like to give 
a general summary of the various types of tubes 
•and buckets used for duodenal intubation, commencing 
with the early pioneering days to the present time, so 
that we may observe the gradual development of these 
instruments, and emphasize the special features which 
each author claimed for his tube. 

The earliest pioneer work of successfully intubating 
the duodenum was accomplished in 1895, by Hem- 
meter (1) who was the first to describe a device (Fig. 
1, A), consisting of a tube connected with an inflatable 
rubber balloon the shape of the stomach, grooved on 
its upper surface for the passage of another tube into 
the duodenum through the pylorus. 

Ilemmeter’s work was soon followed by that of 
Kuhn (2) who in 1898, devised an instrument (Fig. 
1, B), consisting of a “very flexible thin steel spiral 
tube, which was pushed through a thin stomach tube.” 
The spiral served to prevent too much bending and 
kinking and doubling upon itself under pressure. 

There was no further development along this field 
until about eleven years thereafter, when Dr. Max 
Einhorn started to experiment with his bucket. To 
him should be given the major credit for the fir.st at- 
tempt to scientifically study the physiology of the duo- 
denum. the panci-eas and the gall-tract by means of 
the duodenal tube. 

Max Einhorn experimented a number of years on 
various tubes mid buckets, and finally in 1909, de- 
veloped his duodenal pump (3), which consi.sted of a 
gold-plated perforated metal cap.sule (Fig. 1, C), tied 
at the end of a thin rubber tube. The termin.al capsule 
is 7/8 inches in length, 23 French in diameter, and 39 
grains in weight, and can be unscrewed for cleansing 
purposes. The main purpose of his duodenal tube is 
to allow the stomach to do the work of pu.shing the 
tube through the p.vlorus. 

A few months later. Gross (1) described another 
tube (Fig. 1, D), somewh.at similar to Einhorn’s e.\- 
cept that it was larger in size, and had a multiperfor- 
ated silvei'-plated leaden ball at its distal end, 5 8 
inches in length and 160 grains in weight, covered by 
the tube on all sides. Gro.ss facilitated the passage of 
the tube through the pylorus, first by gravity of the 
leaden ball, and second by placing the patient in 
various positions. 

Jutte (5) in 1912, devised a small calibered duo- 
denal tube (Fig. 1, E). which has a lead sinker at its 
distal end, 4 8 inches in length, 12 French in diameter, 
and 21 grains in weight, with numerous small open- 
ings in the soft rubber tube above it. A wire obturator 
which acts as a stilette assists in the passage of the 
tube. 

Palefski (6) in 1914. described his bucket (Fig. 1. 
F), which consists of a globular gold-plated lead tip. 


6/8 inches in length, 34 French in diameter, and 140 
grains in weight, 1/2 of which is solid, serving as a 
weight, and the other half hollow and perforated, 
terminating with a neck to which the tube is attached 
by means of silk thread. 

He stressed the importance of weight, and claimed 
also, that a perforated ball acts as a sieve allowing 
the aspir.ation of the liquid only, leaving behind the 
particles of food, thus preventing clogging of the tube. 

Rehfuss (7) in 1914, introduced a tube (Fig. 1, G), 
with a .slotted instead of a perforated tip. The tip, 
which is olive-shape, is one inch in length, 29 French 
in di.amcter, and 90-100 grains in weight, wth four 
elongated slots on either side, so cut that the diameter 
is as great as the calibre of the rubber tubing. 

Rehfuss claims that in this manner we are a.ssured 
a more perfect aspiration of the rubber tubing. The 
weight is sufficient to assure rapid swallowing, at the 
.s.amc time assisting by gravity its passage through 
the pylorus and into the duodenum. 

K.inavel (8) in 1916, described his new tube (Fig. 
1, H). The bucket is of the same shape ns the Rehfuss, 
except that the lumen of the exit is larger. It is at- 
tached to a tube which is 30 inches in length, and 10 
French in diameter. Through this tube a carrier of 
piano wire is introduced. After the insertion of the 
tube, the wire is withdrawn and the proximal end of 
the tube is attached to another tube larger in size, by 
a screw' lock. 

Kanavel claims that the piano wire carrier assists 
in the introduction of the tube, particularly in cases 
of vomiting; also, that the larger exit of the bucket 
permits the stomach content to bo aspirated with 
greater freedom. 

Buck.stein (9) in 1919, modified the duodenal tube 
in a few details. He endeavored to get rid of the 
metallic end piece, since ho thought it po.ssiblc that a 
metallic weight of that sort might, if left in contact 
with the soft living membrane of the duodenum or 
jejunum over a long period of time during a course of 
duodenal feeding, produce an erosion with possible 
hemorrhage or ulceration. He introduced a modifica- 
tion consi.sting of a light weight tip (Fig. 1, 1), .3 '8 
inches in length, and 23 French in diameter, which 
could be fastened to the duodenal tube by catgut. 
After a few days, the catgut stitch would be absorbed 
•and the tip would become detached from the tube and 
pa.ss out through the intestines to be recovered in the 
stool. 

Lyon (10) in 1920, de.scribed a new tip (Fig. 1, Jl, 
elongated pear-.shape, 9 '8 inches in length, 27 French 
in diameter and 70-90 grains in weight, with four 
slotted openings on the sides, and a round perforation 
at its end. The tip is ground dowm to a tapering 
proximal end of the same calibre as that of the rubber 
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F'ijr. I- N'c'v buckctlcFs lead wcifrhfcd pastro-ducdcnal lube with n review 
.if the American contribution to the development of these tubc«. 


tulie. It- 'hank is elongated and serrated, thereby 
d'u'nf away with the necessity of tyinp in the tip with 
-■aryeon' si!k. 

Lyon also enii>ha.si7<d the de.sirabilitj' of weip-ht, 
a.ri! callid attention to the difficulty which i.s en- 
tnuntered when the tube i.s withdrawn from the duo- 
lU'r.-tl C' .ne into the stomach, and mo-'e wpcciail.v when 
it pa"’ ' the rh'ttis on it.s upward journc.v, on account 
I f th" should, r or collar on the pro.ximal .«ide of the 
eli-.e and I aU type tip--. Ity havinp the neck tapered 
;i!ei n.arrow. tiii' diffcnlty is eliminated. 

I.ivin 'I!) in lt‘21. advocated the u.^e of a tiple'.s 
faitned!;.»!. na! catheter ( Fip. 1. K). which he pr.> 
f.rri’! to ir.tn-liice thmuph the nose. It h.a' a veivit 
( d-.-e at its terminal end e.vartly like a urethral cathi- 
•> n. 1! or ]G Fr. nch in diameter, and .side openinp.s 
.'iri' rvni irj 

!..vin rlaim.* that by intr.'ducinp the tuts? through 
t.'.'c.i rout. ti;. re i' r.o tickliny of the .soft p.nlate, 
; at;, nt (!’■ ' rot i Tpee;. nre any discomfort or 
''- -.re s. n-.-.t.b-r.. .and it i' e.-.-itr to withdraw the 
t.,i. to. r.- is m-t.al bucket at the end. 

it- i rj ' in IfCd. d. -crilr-d hi' n.iiTfW tip 


fFip. I, L), which i.s 9,8 inehe.s in lenpth. J9 French 
in diameter and about 100 prain.s in weipht. There 
are four clonpated fcne.slrae occupj'inp about l a'! of 
the lenpth of the tip, .situated at its upper portion. 
The lower part in .solid lead filled .shell, weiphinp 70 
prains. 

Jlolhndcr empha.size.s the importance of weip'hl, the 
lower part heavier than the upper part, and claim.s 
that a narrow tip can pass into the duodenum more 
re.adily than a wider one. 

In 7920. I described my .spiral bucket flS) fFip, 1, 
31). which i.s 9'8 inches in lenpth, 27 French in di- 
ameter. and 170 prains in weipht. It is of cap.sule 
.shape with an obtuse point, .and ha.s three divi.sion.s: 
(a) the toji. made of nickel, throuph which a larpe 
openinp is liored. which serves as an outlet for the 
(irainape chamh^'r to the tube, which is atiachctl to 
the neck of the capsule fb) the .spiral made of round 
metal wire, which eonns'Ct.s the tf.p to th** b*Hly, and 
by its circular nrranpement offers a larpe drainape 
aria .'c; the bottom, made of solid lead, and connected 
with the ffij) by the .“piral. 

I also .stn‘s-«l the importance of weipht. partini- 
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upper openings is above the level of the fluid, syphon- 
age will cease, and the rest of the fluid will be re- 
tained. 

11. Catheter type tubes are satisfactory for intro- 
duction through the nasal route, but in gastric and 
duodenal intubation a tube with a tip is more service- 
able. 

Taking all these points into consideration, I gradu- 
ally developed a tube, which in my opinion, embodies 
all the positive features mentioned above. For a long 
time I experimented with my tube in order to convince 
myself of its merits, and now I am ready to present 
it to the medical profession as an ideal tube for gastric 
and duodenal intubation. 

The tube (Fig. 1, R), is 50 inches in length, and 14 
French in diameter, and is semi-soft in consistency, 
flexible and of good resiliency. Its terminal end en- 
cases an elongated drop-shape lead sinker (Fig. 2) 
narrow and tapered above, but increasing in size at 
the bottom. The size of the terminal portion of the 
tube, including the sinker with its layer of rubber is 
150 grains in weight, 9/8 inches in length, and 27 
French in diameter at the bottom, while at the top, 
it is the same size as the tube. Two openings slotted 
in appearance are situated just above the sinker, 1/2 
inch apart, on opposite sides of the tube. The diameter 
of the slots is smaller than the lumen of the tube, thus 
preventing clogging of the tube by pai*ticles of food. 
The small space between the sinker and the first per- 
foration is filled with rubber. 

Upon looking over the literature, I found quite a 
variation of the markings on the tube. Therefore, to 
ascertain the exact position of the mai’kings, I fluoro- 
scoped a number of patients after they had swallowed 
my tube, and I measured the distance fi*om the lips to 
the cardia. Also, X-ray films were taken after a 
barium meal, and measurements from the cardia to 
the pylorus were obtained. 

I thus arrived at the average readings -for my tube, 
and placed one mark at 47 cm. or 17 inches from the, 
end of the tube, which represents the distance from 
the lips to the cardia; two marks at 28 inches, which 
represents the distance from the mouth to the pylorus, 
and three marks at 32 inches. However, the physician’s 


judgment .should always determine the amount of 
tubing for each individual, and he .should not rely en- 
tirely on the markings. 

Advantaf/es: 

1. The fear that the patient usually experience.s as 
regards the possibility of the metal bucket becoming 
detached is eliminated, as the lead dropper is encased 
in the tube. 

2. Swallowing of the tube is accellerated because 
of the weight of the dropper, which i.s sufficient to 

-permit its passage through the esophagus with no dis- 
comfort to the patient. 

B. The tube maintains its intended course along 
the stomach pathway because of its weight which is 
150 grains, its proper arrangement, the lead sinker 
being so constructed that the lower part is 3 times 
heavier than the upper part which aids it in travelling 
along the small curvature and keeps it in the proper 
place in its progress through the pyloric opening. 

4. There is no likelihood of regurgitation of the 
bucket from the duodenum into the stomach, as is 
usually the case with other tips, because, of the special 
distribution of the weight of the sinker, which anchors 
the tube securely in the duodenum. 

5. No discomfort is encountered at the glottis upon 
the removal of the tube, because of its tapered shape 
and the gradual decrease in size at the neck. 

6. There is no need for silver or gold-plating the 
metal bucket to avoid impairing the mucous mem- 
bi’ane, as the sinker is encased in rubber. 

7. The openings of the tube have rubber margins, 
and there is no possibility of cutting the mucqu.s . 
membrane upon suction, as is usual with metal 
buckets. 

8. The openings are slotted, elongated and smaller 
in diameter than the lumen, and offer a large drainage , 
area, at the same time preventing clogging of the tube 
with particles of food. 

9. A continuous flow is offered thi'ough the open- 
ings, due to the special arrangement of its lower end, 
the sinker being 27 French in diameter, while the tube 
is onb’^ 12 French, thus forming an arc which prevents 
its adherence to the visceral wall. 
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The Gastric 'Relief* in Duodenal Ulcer: An Accessory Aid in Diasnosis 


By 

JACOB BUCKSTEIX, -M.D. 

NKW YOUK. KFAV YOUK 


A lthough Holzknccht (IJ and others observed 
the appearance of the gastric mucosa, incidental 
to the roentgenoloRic study of the stomach, it was not 
until von Elischer (2) that a definite effort was made 
by a specific technique to roentgenologically demon- 
strate the rugal folds of the stomach. 

The method he recommended consisted of the ad- 
ministration of 75 grams of zirconium oxide with 
30-40 c.c. mucilage gum arable. About 30-40 c.c. of 
this emulsion was given to an individual on an empty 



Fig. 1. A normal ‘relief picture’ of the gastric mucosa. 


stomach by means of a stomach tube. A moderate 
amount of air was then introduced. The patient was 
then alternatingly placed in a horizontal and lateral 
position in order to produce a uniform distribution of 
the emulsion over the internal surface of the stomach, 
thereby bringing out the fine detail of the mucosal 
folds. After a few minutes the patient w.as studied 
roentgenologically. the examination being repeated 
two or three times at intervals of a few minutes. 

Further impetus was given to the roentgenologic 
study of the gastric mucosa b\ the classical contribu- 

■*Vl<ltinc Koontirrnf»)<:»r»!*t ^AIlmcntn^> Tract l>i\J«ion> Hotpj. 

lal. Kew York. K Y. 

Submitter! Aucu^t 20. 10^7 


tion of Forssell in 1913 (31. In this work, he first 
brought to our attention his concciition of the chang- 
ing nature of the gastric mucosa as conditioned by 
the intrinsic motor function of the miiscularis mucosa. 
This idea has been elaborated by him in many imiior- 
tant contributions which followed. 

Schwaiv. (4) in 191G showed the importance of a 
study of the gastric rugae in chronic gastritis, by 
demonstrating that the prominences in the roentgen 
picture of the stomach corresponded to swollen hyper- 



Fig. 2. The gastric ‘relief’ in a case of duodena! ulcer. 
Note the exaggerated prominence of the rugal fold. 


emic folds of mucosa protruding into the lumen .if 
the stomach. 

Eisler and Lenk (5) were able to successfully .study 
the g.astric rugae by employing an aqueous suspension 
of barium which the.v distributed by palpation over 
the stomach, and were apparently the fir.st to de.scribe 
the phenomenon of the radiating convergence of 
mucosal folds at the .site of the niche of a peptic ulcer. 

From the standpoint of technical advance in the 
roentgenological study of the mucous membrane, we 
are indebted to the work of .Akerlund (C,) and Herg-/ 

s/ 



82 


American Journal op Digestive Diseases 



Fig. 3. Another example of thickening and tortuosity 
of the rugal folds of the stomach in a case of duodenal 
ulcer. 


mann ( 7 ) who by popularizing the method of graded 
compression, brought more clearly to our attention 
the variations in the roentgen appearance of the 
mucosal structure in health and di.sease. 

Rendich 18) in this counti-y did pioneer work in 
emphasizing the importance of specific attempts to 
bring the gastric mucosa into clear relief for more 
detailed study. 

The value of the roentgen demonstration of changes 
produced by chronic gastritis has been verified by 
Gutzeit (9), Velde (10), Baensch (11), Chaoul (12), 
Hecker and Prevot (13), and Cole (14). 

Pathologically the relation of inflammatory gastric 
changes to ulcer had been recognized by Cruveilhier. 
In 1897, Xauwerk (15) claimed that chronic gastritis 
played an etiological role in ulcer. Similarly Kon- 
jetzny (16), Kalima (17), Puhl (18), and others have 
demonstrated the existence of inflammatory mucosal 
changes in relation to peptic ulcer. 

Faber 119; in the Schorstein lecture delivered at 
the London Hospital Medical College on May 20, 1927, 
stated, '‘We realize then, that the very oldest hypo- 
thesis advanced by Cruveilhier, is once more coming 
in the front — that it is iii the gastritis we must seek 
the origin of the chronic ulcer. Gastritis is likely to 
assume that predominarit position in the pathology of 
the stomach '^’hich has been assigned to it from time 
to time in the past^ only to be subordinated to the 

theory of n&i"''Yuyfuoctional disturbance and chronic 
simple ulcer.” V 

Anderson (20^! showed the close clinical and path- 


ological relationship of gastro-duodenitis to ulcer, and 
called attention to the value of the roentgen method 
of demonstrating its presence. 

Thus there appears to be not only a close relation- 
ship between peptic ulcer and pathologic evidence of 
chronic gastritis at least in some cases, but in addition 
there, is substantial and apparently reliable evidence 
to. justify the assumption that such inflammatory 
changes may frequently be recognized in the roent- 
genogram. 

It is surprising with what frequency one may recog- 
nize roentgenologic evidence of thickening and dis- 
tortion of the mucosal folds in cases of peptic ulcer. 
Even where the lesion is a post-pyloric (duodenal) 
ulcer swollen tortuous gastric folds showing marked 
deviation from the normal may be readily demon- 
strated. So frequent in fact is this association, that 
it has been possible in many cases to predict from the 
I’oentgenologic appearance of the gastric mucosa that 
a duodenal ulcer would be discovered. In borderline 
cases where the direct evidence of ulcer was not alto- 
gether definite, we have learned to consider a char- 
acteristic gastric 'relief' as strong presumptive evi- 
dence of the existence of ulcei*. Where the question 
of the advisability of further check-up studj’’ has 
arisen, we have been definitely influenced in its favor, 
by such roentgen evidence of thickening and distor- 
tion of the rugal folds of the stomach. Because of 
this close association of peptic ulcer and the character- 
istic mucosal relief picture, w'e believe that this find- 
ing may be justifiably considered as important 'in- 
direct' evidence in establishing the diagnosis of peptic 
ulcei’. A similar gastric appearance may to be sure. 



Fig. 4. Tortuous and prominent mucosal folds of the 
stomach associated with duodenal ulcer. 
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Fip. 5. Tortuous and prominent mucosal folds of the 
stomach associated with duodenal ulcer. 


be found in the absence of any of the direct mani- 
festations of ulcer, and apparently as the roentgen 
counterpart of a chronic gastritis without ulcer. In 
many cases, however, roentgen evidence of an ulcer 
has been found in association with this gastric relief. 

The causal relationship of the roentgen appearance 
of the gastric mucosa and the presence of ulcer, par- 
ticularly duodenal, is not altogether clear. In some 
cases perhaps there is an actual gastritis which pro- 
vides fertile soil for the development of ulcer. On the 
other hand the presence of a peptic lesion may jiossibly 
secondarily lead to oedema and swelling of the gastric 
folds. Whatever the etiological relationship may be, 
their close association is both interesting and im- 
portant. 

In studying the mucosal relief we have used a 
simple mixture of barium and water in approxim.ately 
equal amounts. We feel that the more aqueous the 
solution the greater the opportunity for its entering 
all the recesses in a homogeneous manner. The sus- 
pension is spread over the muco.sa manually. Films 
are taken in the prone position and a number of ex- 
posures are made. These arc developed immediately, 
and further films are taken if necessary. No compres- 
sion apparatus is employed. Wiile the beauty and 
diagnostic value of many of the films obtained by 
special compression technique are unquestioned, it is 
at best a time consuming procedure. In an institution 
such as Bellevue Hospital where as many ns thirty to 
forty new stomach cases may be radiographed in a 
single afternoon, so time consuming a procedure .as 
the technique of graded compression is hardly practi- 
cal. Even if each examination took only fifteen 
minutes, eight to ten hours of continuous labor would 


be required without cessation or any form of inter- 
ruption. Moreover it is our e.vperience that even where 
suspicion on fluoroscopic examination may center on a 
.single area, it may not bo safe to neglect the taking of 
films of the rest of the stomach and duodenum. It is 
not unjustifiable to state, 1 believe, that even the most 
experienced and skillful fluoroscopist may at times fail 
to note a lesion which ho later rccogni/es in the films. 
Presumably then, the ideal technique of taking small 
films of various areas with gi-adcd compression under 
fluoro.scopic control, should theoretically include every 
part of the stomach and duodenum. By centerin'^ on 
one .area to the exclusion of others, a lesion may occa- 
sion.ally be overlooked in the region that is not speci- 
fic.ally under observation. To make a stud.v of such 
ideal nature would considerably increase the time re- 
quired. In addition the amount of exiiosure to the 
operator would be enormous. 

The routine procedure as employed at Bellevue 
Hospital is as follows. Under fluoroscopic control the 
patient swallows a mouthful of a suspension of equal 
parts of barium and water. The gastro-duodenal 
mucosa is ‘whitewashed’ with this mixture. More of 
the suspension is administered depending on the 
•amount required to visualize the mucosa with manual 
compression. Films may then be taken in the prone 
position. Or if a contour study of the stomach and 
duodenum is made after the more liberal administra- 
tion of the barium suspension, then in addition to 
immediate films, a film may be taken eveiw ten minutes 
•as the stomach empties. Such films may be developed 
promptly to determine the appearance of the gastro- 
duodenal mucosa during the course of the exami- 
n.ation. The Bucky diaphragm may be used to ad- 
vantage in bringing out the finer detail of mucosal 
structure. 

The fluoroscopic e.xaminntions are made in one 
room, and each patient on completion of this study 
passes through a revolving door into the next room 
where films are taken by a technician. Details as to 
the position of the patient and the number of films 
desired are put down on a sheet on which are recorded 
the findings of the fluoroscopist, who may uninter- 
ruptedly continue the examination of his many 
patients. Not onl.v is such a procedure necessitated 
by the practical problem of examining large numbers 
of patients in a comparatively short time, but it is 
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very doubtful if the .•iccuraey of the re.sult.s .sufTcr.s 
from the failure to employ the technique of yraded 
compres.sion. Careful fluoroscopy with manual yialpa- 
tion to visualize the pastro-duodenal muco.;;a, a.s many 
films in various positions as may he deemed c.s.-;ential, 
a detailed compari.son of the fluoroscopic and radio- 
g^raphic findings after the films have been developed, 
and a liberal use of check-up e.vaminations where the 
slightest failure of complete correlation arise.-;, all 
combine to reduce the possibility of error. 

Whatever may be .said in favor of the method of 
graded compre.s.sion when u.sed in a .small in.stitution 
with only a few cases a day, there are seriou.s objec- 
tions to its routine employment in a large institution. 

There is also the po.'sibility that the roentg-ea ap- 
pearance of the gastro-diiodenal mucosa obtained 
without artificial compression may more nearly aji- 
proach its real structural nature. It is not at all un- 
likely that compression under certain conditions [i.-ir- 


ticuarly in the hand.s of the less skilled m.-ty produce 
at times an appearance of puckering which i.s entirely 
artificial and at other time.s jiriHluce an obliteration of 
normal marking.s by comiiression even mixierately in 
e.'cce.s.s of the optimum. . 

E.xample.s are included of the thickened tortuous 
rugal fold.s .so frequently found with duodenal ulcer, 
as obtained by the simple ti-chni(|ue as de,;crils;d 
tilmve. 

SU.M.MAItY 

1. A historical survey is presented of the .subject 
of the ns ntgen demonstration of the gastric mucom. 

2. A simple technique is de.-cribed for the demon- 
.stration of the g'a.stric imico-a iiarticularly applicable 
to the examination of large numbers of patients. 

Thickening and tnrtuo-;ity of the muco-al folds 
is a common finding in as“oc-ialion with duoib-.n.al 
ulcer and may b- con~ideri-d as an accessory diag- 
nostic aid. 
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Effect of Introducing Oxygen into the Isolated Colon of a 
Patient with Chronic Ulcerative Colitis’ 

Bi, 

G. .M. DACK. M.D. 
anti 


LESTEU It. DR 
cjncAco. 

I N 1931 Feisen (1) reported that the repeated intro- 
duction of o.xygen into the colon tvas of definite 
value in the treatment of chronic ulcerative coliti.s. 
This obsen-ation was confirmed by Golob (2) who re- 
corded a case of chronic ulcerative colitis following 
amebiasis in which a .spectacular improvement fol- 
lowed a course of colonic oxygenation. Thc.se obseiwa- 
tions appeared to us to have a special sigmificance in 
view of our finding of the almost constant a.ssoeiatioii 
of Bactcrivm nccrophornm with cases of chronic 
ulcerative colitis in man and the e.xceeding.- .sensitivity 
of this organism to oxygen (3). 

During the past year Fry and one of us (4) found 

♦ IFroza the Pepartmenta of Hj-rJene and PacterJolopy and Surjrrry, 
The University of Chicaco), This study wo-s aided by a irrnnt from 
the American Medical Arsociatlon. 

^bmitted August IS, 1937. 
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that the insufflation of o.xygen into the isolated colon 
of a normal dog into which n human .strain of Rar- 
trrium iiirntplinmtn lind Ih-cii introduced caused tin- 
rapid di.sappearance of this org'nni.sni. In ^•iclv of this 
result and because of the favorable report.s of Fclscn 
and Golob it seemed advisable to u.s to determine the 
effect of the introduction of ox.vgcn into the colon on 
Bactcrinm nrcrophnritm naturally wcurring in cases 
of chronic ulcerative eoliths. In a previous .study we 
have reported that the c.stablishmont of an end-ilco.s- 
tomy in patients with chronic ulcerative colitis leads 
to a simplification of the colonic flora, the o.xogenous 
b.acteria accompanying the focal stream disappear, 
and there develops a predominance of anaerobic organ- 
isms, of which Unrtrrinm Prrrnpliortitn has been found 
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to be the most common (5). In our somewhnt limited 
experience end-ileostomy was found to produce con- 
siderable clinical improvement, but in no case did the 
diseased colon become entirely healed. Recurring ex- 
acerbations of the djsease were observed from time 
to time with proctoscopic evidence of alternating heal- 
ing and recurrence of the typical lesions and these 
were associated with the disappearance and reappear- 
ance of Baclcrivm neernphorum. 

The patient observed in this study has been referred 
to as Jlrs. N. or Patient No. 1 in a previous report 
(G). This was a case of typical severe chronic ulcera- 
tive colitis on whom an end-ileostomy was performed 
in April, 1933. Following the operation the patient 
improved decidedly and gained considerable weight. 
One year later she gave birth to a normal healthy 
child . During the period of pregnancy the physical 
condition of the patient was much improved and 
proctoscopic e.xamination disclosed al.'-'o a comparable 
improvement in the colon. Following delivery the dis- 
eased process became worse and since this time there 
have been alteimating periods of improvement and 
recurrence. On .January 29, 1937, she was admitted to 
the hospital for the present study. At this time the 
process was quite active and the patient stated th.at 
the colon discharges, which numbered 0 to 8 iier d.ay, 
wore blood-tinged and contained consulerable mucus. 
O.x.vgen was introduced into the isolated colon through 
a long sterilized rubber catheter which was inserted 
into the rectum for a distance of about 30 cm. The 
oxygen was obtained from a large tank equipiied with 
a metal valve control. The gas was bubbled through 
water in order to estimate the volume used. A mano- 
meter was attached by means of a side arm to the gas 
lino to prevent the pressure from exceeding 4 or 5 
mm. of mercury. 

Treatment by me.ans of this o.xygen insufflation was 
begun on February 5th and continued to May 27th, a 
period of 112 days. During this time the patient re- 
ceived oxygen insufflation on 78 days and no treatment 
on 34 days. The length of each treatment varied from 
2 to 12 hours. Altogether oxj-gen in.Mifflation into the 
colon was administered for 4G0 hours with no interval 
between treatments exceeding 4 day.s. The patient was 
ambulatory except for the period of the o.xygen in- 
sufflation. During the course of the treatment her 
general condition improved and there was some in- 
crease in weight. Weekly proctoscopic examinations 
during the entire period reve.aled alternating improve- 
ment and exacerbation of the diseased process. Cultures 
were taken from the colon three times each week, once 
from the bowel wall at the time of the proctoscopic 
e.xamination and twice from discharges collected 
through a sterile rubber tube inserted into the rectum. 
In all 43 bacteriological examinations were made. 
Eosin methylene blue plates and blood agar plate.* 
were streaked with the specimens. The eosin methy- 
lene blue plates were incubated aerobically for 24 
hours at 37 degrees Centigrade. MTien the colon dbs- 
charges were bloody there was often no growth on 
these aerobic plates. During short periods of improve- 
ment large numbers of Prolntx colonies appeared. At 
no time were typhoid, salmonella, or dysentery bacilli 
detected. Aerobic and anaerobic blood agar plates 
were stre.akcd at the s.ame time and the anaerobic 
plates were incubated under conditions which have 
been previously described (7). Although the colon was 


entirely isolated its bacterial flora varied considerably 
from time to time. Bactfrittut nrcroptniriioi was found 
in 27 of 43 examinations and was the itredominant 
organism 8 times. It was almost invariably found in 
large numbers whenever the diseased bowel bc-came 
worse and more blood appeared in the rect.al dis- 
charges. A small black colony was often seen on the 
anaerobic blood agar phates. This colony was en- 
countered in 23 of 43 examinations and on 7 occasions 
it w.as the predominant organism. It proved to be a 
coccus and h.T.s frequently been observed in the e.x- 
amination of normal stools. In 18 of the 43 exami- 
nations there appeared on the anaerobic blood agar 
plates colonies which displayed a green zone of hemoly- 
sis. Those were for the most part Gram-negative 
cocci, although some were Gram-variable. A smooth 
white non-hemolytic colony was also found on the 
aerobic and anaerobic blood agar plates. This was a 
Gram-negative rod, was found 28 times, and proved 
to be the predominant organism on 10 examinations. 
It was representative of the colon group of the Gram- 
negative bacteria. 

Since insufflation of the colon with oxygen failed to 
improve the diseased intestine and likewise failed to 
free it from Bacterium vecrophorum, the que.stion 
arose as to whether such treatment might give rise to 
strains of Bacterium urernphnrum which were re- 
sistant to oxygen. This hyiiothesis was tested by ex- 
posing 7 pure cultures of Bacterium nrcroplwrum to 
atmospheric oxygen and subsequently testing their 
viability. The strains used were isolated from the dis- 
ea.sed colon at wide intciwals during the couive of the 
o.xygen therapy. They were streaked on duplicate 
blood agar plates and incubated for 4 days under 
anaerobic conditions. Following incubation the plate* 
were exposed to the air. At 30-minutc intervals four 
colonies were picked and placed into freshly boiled and 
cooled Rosenow’s dextrose brain medium to test for 
vi.nbility. The test was continued for a period of five 
hours. Growth regularly occurred in cultures oxiiosihI 
to the air up to 1 hours and irregularly in some of 
the tubes up to 3 hours, but from 3 hours on to the 
end of the test period no growth was ob.servcd. There 
was no evidence that strains isolated during the later 
part of the o.xygen treatment were more resistant to 
oxygen than strains isolated before the treatment was 
instituted. 

DISCUSSION 

The significance of Bacterium ueernphorum in 
chronic ulcerative colitis remains difficult to evaluate. 
Further study has always revealed the presence of 
this organism in the colon in typical cases of the dis- 
ease, but we have been unable to reproduce the proces.s 
in experimental animals with pure cultures of Bar- 
terinm veernphorum. The long continued insufflation 
of oxygen into the colon in this patient did not bring 
about the improvement reported by some other ob- 
servers. Nor did the treatment cause a disappearanc<- 
of Bacterium urernphorum or greatly decrease the 
number of these organisms. The fact that Bacterium 
nccrophorum introduced into the norm.al colon of the 
dog is readily destroyed by oxygen insufflation indi- 
cates that in the diseased bowel there must l>e a pro- 
tective mechanism operating. This persistence is ap- 
parently not duo to the development of a tolerance to 
oxx-gon, but may depend upon the presence of the 
organism in the deeper layers of the intestinal w.a).'" 
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It should be emphasized, hoH'ever, that the failure of 
colonic oxygenation in this one chronic case should not 
discourage further trial of the treatment, which may 
be more effc-ctive in the early and more acute phases 
of the disease. 

SUMMARY 

Oxygen gms ivas repeatedly insufliated into the iso- 
lated colon of a patient with severe chronic ulcerative 
colitis. The treatment was given for periods varying 
from 2 to 12 hours over a time interval of 112 daj’S. 
During this time 43 bacteriological examinations were 
made of the colon and its discharges. The isolated dis- 


eased colon failed to heal and Bacterium necrophorum 
continued present and was found in abundance, especi- 
ally during periods when the diseased process ap- 
peared aggravated. 
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The Effect of Orange Juice on Gastric Acidity* 
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T his .short communication, based as it is on but a 
limited number of e.xperiments, obviously cannot 
be regarded as settling anj-thing, but the results of 
the work were so clear-cut and so according to what 
any chemist would have expected, that I belie^’e the 
paper well warrants publication and also attention 
from gastro-enterologists everywhere. So far as I 
know it is the only answer we have to a question the 
great importance of which is just now becoming ap- 
parent. The paper will sen'e well if only it stimulates 
other investigators to confirm or disprove the con- 
clu.'ions now reached. Naturally the final answer to 
the question must come from stud.ving the changes in 
the pH following the giving of fruit juices to many 
patients with ulcer. 

W. C. A. 

Opinions among gastro-enterologists differ as to the 
advisability of including orange juice in the diet of 
patients who have peptic ulcer. Some withhold it be- 
cause they fear that it will increase the acidity of the 
gastric content: some doubt if it contains enough acid 
to do any harm, while others feel that it is so im- 
portant to supply vitamin C to patients who are to 
live for some time on little besides milk that if there 
is any doubt about the matter it would be best to err 
on the side of g'iving' fruit juices. Recently Rivers and 
Carlson and Alvarez and others ha%'e pointed out that 
patients who for a long time are on a strict ulcer diet 
are likely to have less than the minimal requirement 
of %-itamin C in the blood, and it may well be that 
incipient scuny sometimes accounts for the tendency 
to hematemesis seen in cases of peptic ulcer. 

In order to determine the effects of orange juice on 
the pH of gastric juice, the following investigations 
were made. Orange juice was prepared freshly each 

»5»h to thark Mist Calh**rir.e Sawyer for help which made this 
work 
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day. It was filtered and the pH was determined with 
a glass electrode in an amplified system. The appa- 
ratus and its use have been described by Dill, Daly 
and Forbes. The pH was chosen for study because 
peptic activity depends on the hydrogen ion concen- 
tration and not on the "free acidity,” The latter is a 
vague term which does not mean much to a chemist. 

The pH of the six samples of mixed orange juice 
(from several oranges) used in these investigations 
varied from 3.G3 to 3.99. The oranges used by Kugel- 
mass in his stud.v must have been more sour than 
those used in our work, since the juice from them had 
a pH ranging about 3.0. Kugelmass found that orange 
juice contains onl.v small amounts of free acid, and 
that it is really a buffer solution made up mainly of 
the primar.v, secondary and tertiaiy salts of citric 
acid. 

Gastric juice was obtained from patients one hour 
after they had taken an Ewald tj'pe of meal. consisting 
of six arrowroot cookies and 400 c.c. of water. Table I 
show.s that the pH of twenty-seven samples of gastric 
juice varied from 1.12 to 7.07, with a mode about l.G. 
Incubation of the juice at 37° C. for from one to six 
hours did not change the pH. 

After determining the pH of pairs of samples of 
orange juice and gastric juice, these samples were 
mixed and the pH of the mixture was measured.' A 
mixture of one part of orange juice to four of gastric 
juice was chosen because it was felt that a person 
would seldom take so much orange juice at a meal a.s 
to produce in the stomach a richer mixture than this. 
Table I shows that in the tiventj'-seven observations 
the pH of the mixture varied from 1.30 to 4.G0, with 
a mode at 2.1. As one might have e.xpected, the addi- 
tion of orange juice lowered high gastric acidities and 
raised low gastric acidities. 

In order to get some idea of the change in acidity 
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which might be produced in the stomach by digestion 
of the mixture of orange juice and foo'd, the pH of 
each mixture of orange juice and gastric juice was 
measured after, incubation at 37° C. for periods varj’- 
ing, in different observations, from one to six hours. 


Table I 

The pH of gastric juice, of orange juice and of a 
mixture of the ttvo 


Fresh 

Incubated 

Gastric 

Juice 

Orange 

Juice 

Gastric 

Juice 

and 

Orrnge 

Juice 

Gastric 

Juice 

Orange 

Juice 

Gastric 

Juice 

and 

Orange 

Juice 

1.58 

3.78 

2.09 

1.62 

3.76 

2.0S 

1.S9 


2.78 

1.80 


2.67 

1.25 


1.48 

1.27 


1.52 

1.53 

3.99 

1.93 

1.56 

3-90 

1.96 

1.58 


2.09 

1.62 


2.12 

7.07 


4.37 




6.42 


4.42 




3.57 


3.77 

3,62 



2.08 


2.99 

2.16 


2.99 

1.41 


1.72 

1.46 


1,76 

1.40 


1.76 

1.44 


1.78 

6.26 


4.60 




2.S8 

3.76 

3.12 

2.57 

S.74 

3.12 

1.12 


1.30 

1.09 


1.31 

1.49 


1,82 

1.47 


1.85 

2.04 


2.68 

2.03 


2.70 

1.29 


1.49 

1.23 


1.49 

1,55 


1.96 

1.55 


1.94 

1.35 

3.72 

1.69 




1.30 


1,68 




1.87 


2.59 




1.56 


2.01 




2.42 


3.08 




1.53 


1.86 




2.18 


2.95 




1.26 

3.63 

1.58 




5.22 

3.90 

4.30 

5.46 

3.92 

4.33 


In no instance was any change in the pH observed. 

In order to see what actually happens in a stomach 
when the juice of two and a half oranges is added to 
an ordinary American breakfast, two observations 
, were made on healthy persons. For purposes of con- 
trol, on the first day the volunteers ate a breakfast 
consisting of thi-ee tablespoonfuls of oatmeal, with 
cream and sugar, two slices of buttered toast, one soft- 
boiled egg, and one cup of coffee with cream. One and 
a quarter and two and a quarter hours after the meal, 
samples of gastric content were removed and the 
pH was determined. The following day a breakfast 
identical in quality and quantity to that eaten on the 
first day was consumed, together with 150 c.c. of 
. orange juice. The data presented in Table II indicate 
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that in both of these observations the addition of 
orange juice did not have any effect on the pH of the 
gastric content. 

DISCUSSION 

The essential fact which emerges from that part of 
the studj' which was carried out in viti'o is that, just 


Table II 

The lack of effect on pH ivhen orange juice is added 
to a meal 



Subject 1 

Subject 2 

Hours 

After 

Meal 

Breakfast 

Alone 

Breakfast 

with 

Orange 

Juice 

Breakfast 

Alone 

Breakfast 
with 
Orange 
Juice , 

1% 

1.65 

1.60 

2.04 

2.27 

2% 

1.37 

1.48' 

1.88 

2.07 


as one would expect, orange juice raised the pH or 
lowered the acidity of every gastric juice of which the 
pH was below that of oi'ange juice, which, as will be 
remembered, was around 3.8. Since the pH of gastric 
juice from noi-mal persons usually is below this level, 
one must conclude from the observations in vitro that 
normally the giving of orange juice should lower 
gastric acidity. Since patients who have peptic ulcer 
usually secrete gastric juice of which the pH is even 
lower than that of normal persons, one would expect 
the addition of orange juice to their diet to lower 
gastric acidity. 

Unfortunately, the time available for this study did 
not permit more observations in vivo. In the two 
observations made, the addition of orange juice to the 
breakfast appeared to have no effect on the pH of the 
gastric content. This may have been due to the well- 
known fact that fluids tend to run out of the stomach 
rapidly, leaving solids behind. This is particularly 
true when the liquid is taken first on an empty 
stomach, as orange juice so often is taken in the morn- 
ing. This point must be kept in mind in any study of 
the effect of a liquid on gastric acidity. The proba- 
bility is that it will not stay in the stomach long 
enough to mix with the gastric secretion, and any 
effect it may have on the secretion will have to come 
from effects on the gastric glands, produced as the 
liquid is absorbed from the small bowel. 


CONCLUSION 

Judging from some observations made in vitro it 
seems probable that one need not w'orrj' about giving 
orange juice to patients who have peptic ulcer. If 
the orange juice should remain in the stomach long 
enough to have any effect on the acidity of the gastric 
content, this effect almost certainly would have to be 
a lowering one because orange juice is considerably 
less acid than is even nomal gastric juice. 
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T WO very ureat advances have been made in dia- 
betic therapy since Bantinjr’s epoch making dis- 
covery of insulin in 1922 that make it a joy to treat 
diabetes mellitus, when one is dealing with an intclli- 
yent, coopenitive patient. Protamine insulin simplifies 
tlie treatment in that the average diabetic can give 
himself one dose of in.sulin each morning after he has 
f.xamined his night and morning specimens of urine; 
and with the u^e of the high carbohydrate-low fat diet 
there is no longer any need for diabetics to endure the 
pangs of hunger. 

Protamine insulin is simply insulin to which has 
been added zinc protamine in order to make the insulin 
les.s soluble so that it will be more slowly absorbed, 
and therefore its effect more prolonged. Hagedom 
and his associates in Copenhagen demonstrated that 
the rate of ab.sorption of insulin could be retained and 
its effect prolonged for at least 24 hours by .suspend- 
ing it in a protamine mi.xture, thus imitating the 
normal continuous .secretion of insulin by the islands 
of Langerhans of the pancreas. Lej-ton in 1929 made 
an unsucce.ssfui effort to prolong the use of insulin 
by suspending it in oil, and the Hagedorn group made 
experiments with a number of substances before they 
found that a combination of the monoprotamines and 
insulin, forming what they called protamine insulate, 
would retard the ab.sorption of insulin. At first the 
buffer solution of protamine was mi.xed by the patient 
with regular insulin; but more recent investigatioas. 
particularly by Best, Kerr, Campbell and Fletcher in 
Toronto, it was found that a solution of zinc prota- 
mine combined with regular insulin formed a stable 
compound that can bo dispensed in ampules so that 
one c.c. of zinc protamine insulate contains 40 stand- 
arized units of insulin. The zinc protamine iasulale 
is now called protamine insulin. 

The work of Hagedorn and his associates has been 
verified by a number of diabetic clinicians in the 
United States and Canada, including .Toslin, Root, 
White. Marble and Stotz; Frederick M. Allen; Smith 
and Grishaw; Sprague, Blaum. Osterburg, Kepler and 
Wilder; John; Best, Kerr. Campbell and Fletcher; and 
Anthony Sindoni. Jr. The clinicians mentioned, and 
others who have reported studies with protamine 
insulin, agree that its use in uncomplicated diabete.s 
has many advantage.s over the regular insulin; and in 
le.s.s than two years it i.s safe to say that protamine 
in.sulin ha.s replaced regular insulin in the va,«t ma- 
jority of c-mscs now under treatment by physicians 
experienced in the management of diabetes mellitus; 

5^cctli SiJiffonJ Srrinffr, 

Thrrjrfay, 9. 1537. 

0<^ci>rr *5. 1937, 


though in many cases one or more doses of regular 
insulin is used in addition to the protamine insulin. 

Our e.xperience with about 100 diabetics in private 
practice, in which we have used protamine insulin 
during the last 18 months has convinced us of the 
many advantages of protamine insulin over regular 
insulin; though in the beginning we were skeptical 
regarding the enthusiastic claims in some of the early 
published reports of clinicians. Perhaps a reason for 
our early skepticism was a severe insulin reaction in 
a child, whose diabetes was under perfect control by 
the use of the regular insulin adjusted to a diet 
adapted to the patient’s nutritional needs. Since that 
time we have not had a severe reaction, though in 
several cases blood sugar readings in diabetics using 
protamine insulin have been low. One patient had a 
morning fasting blood sugar of 25 milligrams per 
cent, though she felt fairly well. A reduction in the 
dose of protamine insulin maintained her blood within 
normal limits, though she at times showed small 
amounts of sugar in her urine. 

The Hagedorn group used the protamine insulin in 
one dose at night, with an added dose of regular 
insulin before the morning meal. American clinicians, 
however, soon learned that with the average case a 
single morning dose on arising will maintain the 
patients blood sugar within or near the normal range 
and prevent glycosuria for from 12 to 24 hours. It is 
a mistake to claim protamine insulin can maintain a 
level blood sugar curve throughout the 24 hours; be- 
cause Harrop, in studying half hour blood sugar read- 
ings in a series of cases, showed that they were quite 
marked tluctations, more below the normal levels. The 
writer had the privilege of seeing a number of Har- 
rop’s cases in the metabolic wards of John.s Hopkins 
Hospital in which there were quite low blood .sugar 
levels, yet the patients seemed quite comfortable. 

KyPOGLYCEMIC REACTIONS FROM 
PROTAJIINE INSULIN 

It seems that the diabetic using protamine insulin 
can stand hj’poslycemia better than when the low 
blood sugars are induced by overdoses of regular 
insulin. This phenomenon may be e.xplained by the 
fact that in induced hyperinsulinism from overdoses 
of regular insulin the blood sugar fall is more rapid, 
and therefore the reactions occur more frequently than 
in the more slowly acting protamine insulin w'hen the 
patient has time to become adjusted to relatively low 
blood sugars. This also accounts for the more pro- 
longed reactions when they occur following the use of 
protamine insulin. Sometimes it is necessary to use 
large dose.s of orange juice, honey or com syrup, or 



Harris and Harris—Protamine Insulin in Diabetes SIellitus 


89 


dextrose intravenously, I'epeated every few minutes 
until the hypoglycemic reactions from protamine 
insulin subside. 

Nausea and vomiting are not frequent in hypogly- 
cemic reactions from regular insulin; but in several 
of our cases of reactions from protamine insulin 


keep a record of the e.xaminations of urine, the 
amounts of carbohj'drates, px'oteins, and fats used 
each day, and the amounts of protamine insulin used 
each day. Many of them have kept their urine sugar 
free with only one dose of protamine insulin a day. 
They have been insti-ucted not to increase the pro- 


Trial Diet No. I 

165 to 175 grams carbohydrate, 60 grams protein, 10 grams fat. Five meals a day, at 7 and 10 a. m.; and 1, i 
and 7 p. m. 



AMOUNT 

FOOD 

APPROXIMATE 

FOOD VALUES 





Ch. 

P. 

Fat 

Cals. 

Gms. 

Oz. 

Measures 


16 


1 Slice 

Whole wheat bread 

8 

2 


40 

19 


1 Tblspn. 

Honey - 

15 

0 

0 

60 

240 

8 

1 Glass 

Churned buttermilk (fat free) or skimmed milk 

ID 

10 

2 

98 




Food value of each meal . . • • 

33 

12 

2 

19S 




Total food value of 5 meals approximates 

165 

GO 

10 

990 


Note: A banana of averaee size (6% inches Ions by 1% inches in diameter) or an apple (3 inches in diameter) or an oranye {2^4 inches in 
diameter) may be anhstituted for the bread, honey, and milk at any or all the five feedingrs. 


nausea and vomiting have been pronounced. The 
nausea and vomiting have been promptlj^ relieved by 
the intravenous use of a 50 c.c. ampule of a 50 per 
cent dextrose solution given slowly, intravenously. In 
fact we believe that in any case of a hypoglycemic re- 
action from the use of protamine insulin, that the dex- 
trose should be given intravenously, because in such 
cases the patient may vomit the soluble carbohydrates 
when given orally and the reaction continue unless the 
dextrose is given intravenously. 

Early reports on the use of protamine insulin urged 
the necessity of hospitalizing diabetics when making 
the change from regular insulin to protamine insulin, 
or in beginning its use with new patients ; but at least 
three-fourths of our approximately 100 cases in which 
protamine insulin has been used have been ambulatory 
patients, and in only one of them has there been a 
severe reaction. 

CHANGING FROM REGULAR TO PROTAMINE 
INSULIN 

Our rule in changing a patient from regular insulin 
to protamine insulin is to begin with a morning dose 
of approximately half the total daily amount of regular 
insulin that the diabetic has been using to keep his 
urine sugar free, and in addition give about three- 
fourths the morning dose of regular insulin. The 
patient is instructed to examine his night and morn- 
ing specimens of urine, and if sugar is present, to in- 
crease the protamine insulin by from 3 to 6 units each 
day until his urine becomes sugar free; then to re- 
duce the dose of protamine insulin by 5 units, because 
of the possible cumulative effect of the protamine 
insulin. The morning dose of regular insulin is omit- 
ted when the morning blood sugar is within normal 
limits, or when the morning specimen of urine is 
sugar free. 

In many cases of intelligent cooperative diabetics 
who have been controlling their diabetes with regular 
insulin adjusted to the high carbohydrate-low fat diets 
they have been accustomed to use in keeping their 
urine sugar free, the transition is made while they 
continue their regular W'ork. They are instructed to 


famine insulin when there was only a small amount 
of sugar in the urine, that it is better to have a small 
amount of sugar in one specimen of urine in a day, 
than to run the risk of a protamine insulin reaction 
from an increased dose. 

The new patient who has not used regular insulin 
and who has not learned to weigh and measure his 
food, e.xamine his urine, and give himself insulin 
when necessary, should be hospitalized for a few 
days under the observation of a diabetic clinician if 
possible, until his diet and protamine insulin have 
been adjusted and the patient can be taught how to 
care for himself in diabetes. In a small number of 
our cases it has been necessary to use in addition to 
the single dose of protamine insulin a small dose of 
regular insulin at the same time or before the noon 
or evening meal. 

Protamine insulin can never take the place of 
regular insulin when quick action is desired as in 
acidosis, with or without coma. After the diacetic acid 
and acetone have disappeared from the urine and the 
blood sugar has been reduced practically to normal, 
the protamine insulin may be begun, to w’hich is added 
smaller doses of regular insulin for one or two days, 
when it may be left off, if the patient’s urine con- 
tinues free from acetone and diacetic acid. 

The regular insulin is preferable to protamine 
insulin in preparing diabetics for operation and in 
caring for them until the surgical hazard is over. If, 
however, the surgical diabetic is using protamine 
insulin and is controlling his diabetes, his dose may be 
reduced by about 20 or 30 per cent, and guarded with 
dextrose intravenously, if necessary. The regular 
insulin in appropriate doses may be added in the 
surgical case, using protamine insulin. 

HIGH CARBOHYDRATE-LOW PAT DIETS IN 
DIABETES MELLITUS 

We use a high carbohydrate-low fat diet in at least 
nine-tenths of our adult diabetics and believe that it 
has many advantages over the high fat low carbohy- 
drate diet, as formerly used. We have had many adult 
patients using approximately 300 grams of carbohv-> 
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(irate. To ynima of jirotein .and 50 or GO umms of fats 
with sufiicient insulin dosape to control their diabetes, 
.and .switch them without chanpinp their diet, to the 
u=e of protamine insulin, without the sliphtest trouble. 
It i.s important, however, to pive three smaller me.als 
with a p'las.s of buttermilk or .skimmed milk, an orange. 


high carbohydrate-low fat diet overcome the objec- 
tions offered by Sindoni to using the new insulin wth 
high carbohydrate-low fat diets. 

It seems rational in the treatment of diabetes melli- 
tus (h.vpoinsulinism) to adopt a dietary regimen di- 
rected towards increasing insulin production, and in 


Trial Diet No. II 

Approximating 200 grams carbohydrate, GO grams protein, iO grams fat 



AMOUNT 

FOOD 

. 

approximate 

FOOD VALUES 

; 


Household 






j Gm*. 

Or. 

Measures 

DREAKFAST 

Ch. 

r. 

Fat 

CaU. 

! ICO 

?>! 


Orance. or apples, or ICO rms. H irrapefruit, or Is cantaloupe.. 

12 

1 

0 

52 

[ ICO 

1 


C fooked 

Oatmeal, or 30 erms, (medium of any dr>' cereal as rice 

flakes, corn flakes or wheat flakes — no bran ... 

12 

3 

1 

C9 


3 

class 





i 


. 

Skimmed milk 

5 

3 

0 

29 

1C 


1 sHce 

Whole wheat bread or white bread, corn muinn. or amall piece 
com bread 

S 

2 

0 

40 

10 

1.J 

I 

Ifoney 

15 

0 

0 

CO 

■ 10 

1 

I rat 

Cutter 

0 

0 

9 

SI 

1 




ro 

9 

10 

331 




Thrte Ilcvra Afttr Tlreahfoat: 





K-0 

1 



Medium sired banana, or 200 cms., medium site apple, or oranre 

30 

1 

0 

130 




DINNER 





! 

(3'xl»i") 


Lean meat — steak, roast, lamb, ham. liver, chicken, or fish 

0 

11 


I2S 

: 150 

3»j 1 


Any one or two 5 per cent vecelabic* aa turnip creens, spinach, 
cahhace. caoUflower, atrinc beans, asparacos 

4 

f> 

1 

33 

1 75 

3'- 1 

5 

Any 10 per cent vecetable as carrots, squash, Enfrll.«h peas, beets, 
or turnips 


1 

0 

32 

I 150 

5 


Irifh potatoes or 75 cms. sweet potatoes 

' SO 

3 

1 

ISC 

' IC 

r. j 

1 elire 

Whole wheat bread, or white bread, or com muflin or piece c. 
bread 

s 

2 

0 

40 









’ 




<9 

29 

11 

336 

I 



r/irce //ours After Noon.* 





} 



Medium sized banana, oranue or apple. 





! 

i 

1 


SUri’ER OR LUNCHEON 





f <5 

: 1 

.1 

Meat suMtItutes : Cottace cheese, or the same amount of Amrr* 





i 

1 1 


ican. Swl«s or other ehecre (providing butter is left of!) : or 50 
trm«. (3 tablespoon^ful) of butler beans, lima beans, or 100 rms. 








(C tablcspoonsful) Enplish peas . . i 

2 

0 


49 

! ISO 

1 

31; 


Cole slaw, carrots, eclcry, radishes, tomatoes or any raw scxetable , 
(only 1) 1 


1 

0 

1C 

i 


I 

\\'hoIe wheat breed or white bread, or 1 small piece corn bread . 

6 

z 

0 

40 

] ICO 

31-, 


linked apples, or mctlium servinc of any fruit (without rream), 
berries, watermelon, honey dew melon or cantaloupe 

i 

12 

1 

0 

52 

- 

I 

1 

Mayonnai.*e of mineral oil - ... 

» j 

0 

0 

0 

1 1C 

1 

1 rat 

Rutter 

0 

0 

9 

61 

, 

1 


1 

1 


13 

9 

2.3S 


i 


Approximate food value for day 1 

200 j 

50 

40 

13C0 


tar»ra. cr cnr.zr. cr of batlermilk at bedtime and every 2 or 3 boun if aKake at nlphl- 


i»r a banana, or an apple, or broad and honey throe 
hours after breakfa.st. after the noon meal and at bed- 
time. Ilip'h carbohydrate-low fat meals are more 
rapidly dipc.-ted. absorbed and metabolized, than tho.se 
of high fat content when the .stomach empties more 
slowly, hence the nc-ce.s.sity of food between meal.s. at 
lndtime and every 2 nr .T hours if the patient is awake 
at night in u.=inp protamine insulin with the patient 
u.-'ing the high carbohydrate-low f.at diets. The fre- 
ijuen! fee-dings in using protamine insulin and the 


promoting' the storage of gdycop'en in the liver, thus 
facilitating' carbohydrate metabolism. On such a 
dietar.v repime. blood supar levels are lowered, the 
.severity of the disease is ameliorated, the dangers 
from complications, such as acidosis, arterio.sclerosis 
and gangrene are decreased. 

The metabolism of carbohydrates depends largely 
upon the amount of insulin in the blcxxi, or the degree 
of its utilization. The ingestion of sugars and starches 
stimulate insulin production. The studies of I.ennox 
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seem to show that the larger the quantity of ingested 
glucose the greater the degree of stimulation of the 
blood sugar regulating mechanism of the body. He 
found that the ingestion of 1.5 grams of glucose per 


could be no increase in function. Soskin and Camp- 
bell, however, have shown that depancreatized dogs, 
when placed on a pure carbohs'drate diet, will improve 
temporarily and live longer than if placed on a diet 


Trial Diet No. Ill 

Approximating 250 grams carbohydrate, 65 grams protein, ^0 grams fat 



AMOUNT 

FOOD 

approximate 

FOOD VALUES 

Gins. 

0. 

Household 

Measures 

BREAKFAST | 

Ch. 

P 

Fat 

Cals. 

150 

5 


Orange, or apples, or 150 cms — % grapefruit or % cantaloupe 

16 

1 

0 

52 

100 


6 cooked 

Oatmeal, or 30 gms. (medium serving) of any dry cereal as nee 
flakes, com flakes, or wheat flakes — no bran 

12 

3 

1 

69 

00 

3 

ih glass 

Skimmed milk 

5 

3 

0 

29 

32 

1 

1 slice 

Whole wheat or white bread, 2 com muffins or 2 small pieces c. 
bread 

16 

4 

0 

SO 

40 

1% 


Honey 

32 

0 

0 

128 

10 



Butter 

• 0 

0 

9 

81 




Three Hoxira After Breakfast 

81 

11 

10 

439 

100 

(5l4"xH5'') 


Medium size banana, or 200 grams medium size apple, or orange 

30 

1 

0 

130 




DINNER 





45 

(3"x2’’x%") 


Lean meat — steaJk, roast, lamb, ham, liver, chicken or fish 

0 

11 

0 

125 

160 

314 

5 

Any one or two 5 per cent vegetables as turnip greens, spinach, 
cabbage, cauliflower, string beans or asparagus 

4 

2 

1 

33 

75 

214 

5 

Any ten per cent vegetable as carrots, squash, English peas, beets 
or turnips 


2 

0 

32 

150 

5 


Irish potatoes, or 74 gms. sweet potatoes 

SO 

3 


136 

30 

1 

1 slice 

Whole wheat bread or white bread, or 2 corn muffins, or 2 small 
pieces corn bread 

16 

4 

0 

80 

240 

S 


Buttermilk or skimmed milk 

10 

10 

2 

08 




Three Hour* After the Noon Meal: 

67 

31 

13 

504 




Medium sized banana or glass of buttermilk or skimmed milk. 








SUPPER OR LUNCHEON 





45 


3 

Meat substitute: Cottage cheese, or the equivalent of American 
cheese — provided butter is left off; or 50 gms (3 tablespoons) 
butter beans, lima beans or 10 gms. (6 tablespoons) English peas 

2 

0 

0 

49 

150 

3% 


Cole slaw, carrots* celery, radishes, tomatoes or any 1 raw 
vegetable 

3 

1 

0 

16 

30— 

1 

2 slices 

Whole wheat or white bread, or 2 corn muflins, or 2 small pieces 
of com bread 

22 

5 

0 

110 

100 

3^ 


Baked apple, or medium serving of any fruit (w'ithout cream) 
berries, watermelon, honey dew melon, or cantaloupe 

12 

1 

0 

52 

240 

8 

large gl. 

Buttermilk or skimmed milk 

10 

10 

2 

98 




Butter 

0 

0 

9 

81 





49 

26 

11 

406 




Approximate food value for the day 

250 

65 

40 

1620 


kilo of body weight caused, after the temporary rise, 
a greater degree of hypoglycemia than 0.75 grams per 
kilo. 

Sweeney, of Dallas, Texas, has demonstrated that 
diets with high carbohydrate content are followed by 
lower blood sugar levels, thus increasing sugar toler- 
ance, whereas diets with high fat content cause hyper- 
glycemia and diminished sugar tolerance. If carbohy- 
drates stimulate insulogenesis, it would seem that a 
high carbohydrate diet would increase the output from 
a poorly functioning pancreas of the diabetic, unless 
all the islet cells have been destroyed by a previous 
disease of the pancreas, when it is obvious that there 


containing fats. In other words, a high carbohydrate 
diet will postpone the acidosis (ketosis) and coma 
from which depancreatized animals die. 

Best, who collaborated with Banting in the dis- 
covery of insulin and who succeeded klacleod as Pro- 
fessor of Physiology in the University of Toronto, 
seems in accord ivith the theory that the ingestion of 
carbohydrates stimulate the insulinogenic apparatus. 
In a recent address Best said: “The evidence seems 
overwhelming that a rise in sugar content of the blood 
increases the output of insulin.” 

Recent results obtained from a high carbohydrate- 
low calorie diet in diabetes, reported by Sansum/ 


A.MKniCAX JOLT.N,\I, OF DlGESTira DISEASES 


C'.'ypiin ;in(i Dabinruvitch, seems to shotv that the in- 
■■-'uloyenip tunrtion of the pancreas may he at least 
I>artially restored by rcsortinp to the use of quantities 
of carhohydnite not dreamed of by clinicians prior to 
th*' insulin era in the treatment of diabetes. Certainly 
.such diet.s increase insulin efiiciency so that, accordinp 
to the e.xperience of a number of clinicians, one unit 
of in.sulin will in many cases metabolize hvo or three 
time.s as much carbohydrate on the new di.abetic diets 
as tihen the .same patient was on the low carbohy- 
dr.'ite-hiph fat diet. 

S.ansum. who in 192G. reported his favorable results 
from the u.se of a hiph carbohydrate and relatively low 
fat diet, believes that on such a diet there may be 
actual regeneration of the damaped islands of Langer- 
hans, and he cites .Shicld.s Warren and Root as having 
demonstrated that the islands of Lanperhans in dia- 
betic.i can and do regenerate. The fact that on a higher 
carbohydrate diet diabetics improve in every way, re- 
quiring a lower insulin do.sage, Sansum believes is evi- 
dence of greater efncicncy of the patient’s insulogenic 
appnratU'.. .Mnce on the high carbohydrate-low fat 
diets many diabetics improve to the extent that they 
cease to need insulin and can metabolize a normal diet. 
Sansum suggests that it may be another step towards 
the curative treatment of diabete.s. 

Woodyatt doubt.s the theory that the high carbohy- 
drate-low fat diet.s actually cause a regeneration of 
the island^ of l.angcrhans. Ho is of the opinion that 
while It i.s true that on the high carboh.vdrato-low fat 
diet no more in.sulin may be required to keep the dia- 
hetic’.s urine sugar free and hi.s blood sugar normal 
than when ho w,a.« taking one-half of the carbohydrates 
and a high fat diet, he cannot met.abolizo more calories 
than when mo't of hi.s food was made up of fat.s. 
Woodyatt .suggc.sts that on the high carbohydrate-low 
fat diets much of the ingested carbohydrate is changed 
into fat and then oxidized. This observation is im- 
portant in that it e.vplains the necessity for reducing’ 
the fat.= in using the high carbohydrate diet. 

Aldcrsburg and Porges, in Vienn.a. no doubt work- 
ing independently of Sansum. Gcyelin and Rabino- 
udteh, have had equally good results with the high 
carbohydrate-low fat diets. They believe that the value 
of this diet comes from the fact that there i.s increased 
.storage of glycogen and decreased deposits of fats in 
the liver. They claim that carbohydrate metabolism, 
botli of normal individuals and di.abetics, is incre.ased 
when the glycogen deposits of the liver are filled; and 
th:it when there is an excess of f.at .storage in the liver 
the ability to metaliolize sugar is diminished. 

While carbohydrates stimulate in.sulogcnesis there 
i.s ample evidence to prove that fat.s depres.s the func- 
tion of the islands of Imngerhans. Rabinowitch cites 
.Mien a.s b.aving demonstrated that dog.s parti.ally dc- 
p.ancreatireii. to the iiorder line of diabetes, can be 
m.ad.:' diabetic on a fat-protein diet. Shepherdson 
States that b!'.v%d sugar levels will rise on a low car- 
bohydrate (iiet. lie quote.s Weeks. Renner and Wi.sbart 
a-, ’laving ob-en'ed in a study of epileptic patients on 
high f.at di- 1.« that in every c.a-sc they developed hyper- 
gi.vc* mi.a. 

If a diet high in carbohydrate.s tend.- to lower blood 
.s’.'.g.'ir leve!-’. v.-hether by .stimul.ating insulogencsis, or 
by premot-n.g th- deposit of glycogen in the liver, it 
.-'.--n: that we have lieen wrong in giving our 
di.'.’- tig-- biw c.arb'phj (irate-high fat diet.--, .and such 


.seems to be a fact. Therefore, we should correct our 
niLstakes and rever.se the ratio of carbohydrates and 
fats. Practical e.xperience in the management of dia- 
betes on high carbohydrate-low fat diets over a period 
of ten years by Geyelin and the excellent results re- 
ported by Ravinowitch with his "high carbohydrate- 
low calorie" diet in more than 1000 cases of diabetes 
seem to indic.ate that in diabetes mcllitus the ratio of 
carbohydrates to fats should be between 3 and 4 to 1. 

HIGH CARBOHYDRATE-LOW FAT DIETS 
PREVENT ACIDOSIS AND RETARD 
ARTERIOSCLEROSIS 

In dieting a diabetic there are other equ.slly im- 
portant considerations besides the effort to stimulate 
increased insulin production. The question of an ade- 
quate. well balanced diet, with the proper mineral and 
vitamin content is important, likewise the prevention 
of acidosis and arteriosclerosis should be considered 
in dieting the diabetic. Certainly a high carbohydrate- 
low fat diet tends to prevent acidosis. Sansum s.ays 
that even on a carefully balanced diet over exercise 
will produce acidosis from imperfect meLaboIism of 
the individual’s own fat. Therefore, on the high fat 
diet that we formerly used there was always the tend- 
ency to acidosis (ketosis). Unquestionably the high 
carbohydrate-low fat diet lessens the hazard of aci- 
dosis and coma in diabetes. 

Arteriosclerosis in the diabetic, resulting in gan- 
grene. coronary disease, nephritis, apoplexy and other 
complications, is receiving a great deal of attention at 
this time. Ignotowsky, and other Gei’man investiga- 
tors produced artoriosclero.sis in anim.als by feeding 
them on high fat diets. They believe that hypercholcs- 
terinemia was the cause of the degenerative arterial 
changes in experimental arterio.sclcrosis. Joslin and 
Root and other American investigators, have con- 
tributed much to the available knowledge of the inci- 
dence of arteriosclerosis in diabete.s. Rabinowitch 
cites Shields Warren as having made the statement 
that he "had never performed an autop.sy on a diabetic 
of any age ivho had had diabetes for five years wdthout 
finding evidences of arteriosclerosis." 

Hypercholcsterinemia from high fat diets is ac- 
cepted as an important cause of the degenerative 
arterial changes in diabetes. Rabinowitch has found 
that the high cholesterol content of the blood in dia- 
betics i.s usually reduced to normal by his "high car- 
bohydrate-low calorie” diet. At the meeting of the 
American College of Physicians in Philadelphia in 
19.35 he presented a report on the cholesterol content 
of the blood in diabetics on high earboh.vdratc-low 
calorie diets over a period of five years. There was 
the return to normal chole.sterol content of the blood 
in nearly all the diabetics so treated. 

Rabinowitch and his as.sociatc.s in the ^Montreal 
General Hospital made careful studies of their dia- 
betics at the beginning of treatment, not only a.s to 
the cholesterol content of the blood, but as to clinical 
evidcncc.s of arterio.sclero.sis. They found from many 
thousand blood chole.sterol determinations that with a 
few c.xeeption.s at the beginning of tre.otment of their 
diabetics they had hyporcholesterinemia. The chole.s- 
ferol content of the blood of the diabetics on Rabino- 
witch’s high c.arbohydrate-high fat diet and in.sulin, 
wa.s maintained within the norm.'d limits, whereas the 
control c.ases kept on a low carbohydrate-high fat diet 
continued high. 
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Clinical studies on the diabetics who had been 
treated \vith Rabinowitch’s high carbohydrate-low 
calorie diet and insulin over a period of five jear?, 
showed that in younger diabetics they did not have 
evidences of arteriosclerosis; whereas the control 
group treated with low carbohydrate-high fat diets 


also showed a much lower incidence of acidosis and 
coma among diabetics on a high carbohydrate-low 
calorie diet than among those treated with the low 
carbohydrate-high fat diets. Rabinowitch’s studies 
combined with those of Geyelin, Sansum, Aldersburg 
and Porges, and others seem to prove conclusively that 


Trial Diet No. IV 



AMOUNT 

1 FOOD 

j approximate 

FOOD VALUES 

Gms 

Oz 

Household 

Measures 

j BREAKFAST 

j Ch 

P. 

Fat 

Cals 

100 



Orange, or apple, or 150 gms — % grapefruit, or cantaloupe 

12 

1 

0 

52 

3 10 

3 >4 

8 cooked 

Oatmeal or 45 grams (large serving) of any dry cereal as rice 
flakes, corn flakes or wheat flakes — no bran 

IS 

6 

2 

103 

45 

1^ 

3 slices 

Whole ^\heat or white bread, or 2 corn muffins or 2 small pieces 
com bread 

22 

5 

0 

no 

90 

3 

Vi glass 

Skimmed milk 

5 

3 

0 

29 

45 

1% 

3 

Honey 

46 

0 

0 

260 

10 

1% 

1 pat 

Butter 

0 

0 

9 

81 




Total Food Value 

302 

Id 

11 

635 




Three Hours After Brechfaet 





150 

(6H'x2"xr') 


Medium size banana or 250 gms medium size apple or orange 

30 

1 

0 

130 




DINNER 





60 



Lean meat— steak, roast, Iamb, ham, liver, chicken or flsh 

0 

14 

12 

164 

160 

3*3 

5 

Any one or t%\o 6 per cent vegetables as turnip greens, spinach, 
cabbage cauliflower, string beans or asparagus 

4 

2 

1 

33 

75 

2 V* 

5 

An) ten per cent ^egetabIe as carrots, squash, English peas, beets 
or turnips 

7 

1 

0 

32 

160 

6 


Irish potatoes or 75 gms sweet potatoes 

30 

3 

1 

136 

30 

1 

2 slices 

Whole wheat or white bread, or com muffins or 2 small pieces 
corn bread 

36 

4 

0 

SO 

100 

3% 


Baked apple 

12 

1 

0 

52 




Total Food Value 

69 

25 

14 

497 




Three Hours After Noon Meal 








Medium size banana or orange, or glass of butter milk or skimmed 
milk 








SUPPER OR LUNCHEON 





60 


i 

Meat substitute Cottage cheese or same amount of Amer.can 
SiMss or other cheese provided butter is left off, or 60 gms (3 
tablespoons) butter beans, lima beans or 200 gms (6 tablespoons) 
English peas 

2 

13 

1 

69 

150 



Cole slaw, radishes, carrots, celery, tomatoes or any raw cegetable 

3 

1 

0 

16 



I 

Mineral oil mayonnaise 

0 

0 

0 

0 

45 

1% 

3 

Whole wheat or white bread or 2 small pieces com bread or 2 
corn muffins 

22 

5 

0 

110 

210 

8 

1 glass 

Buttermilk or skimmed milk 

10 

6 

8 

136 

15 


3 

Hone) 

45 

0 

0 

260 

300 

3'5 

1 

Baled apple or medium serving of any fruit (without cream), 
berries watermelon honey dew melon or cantaloupe 

12 

1 

0 

52 



1 

Butter 

0 

0 

9 

81 ' 

1 



Total Groms 

94 

26 1 

18 

724 1 

1 

1 

1 

Total food \alue for the day 

300 

75 

50 j 

^ 1950 


Glass of buttermilk or skimmed milk, or medium sized banana or orange at bedtime and every 2 or 3 hours if atrake at nijrht 


showed high percentage of degenerative aiteiial 
changes. In the older diabetics on the high carboh}’- 
drate-low calorie diet there was a decreased incidence 
of cardiac and arterial diseases, including angina 
pectoris, coronary thrombosis and apoplexj'. 

Rabinowitch’s experience over the five year period 


diabetics are happier and more efficient on a high car- 
bohydrate-low fat diet, and that the incidence of the 
complications of diabetes have been reduced vei*y 
materially by the change from low carbohydrate-high 
fat diets to an inverse ratio of carbohydrates to fats. 

We are convinced of the soundness of the nutritional 
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principles upon which the high carbohydrate-low fat 
diets are based; and our experience with this innova- 
tion in diabetic therapy over a three year period has 
been so pleasing that we have adopted it whenever 
practicable in uncomplicated diabetes. This does not 
mean that we use the same diet in every uncomplicated 
ease of diabetes ; because no two diabetics present ex- 
actly the same problems in nutrition and treatment, 
and it is just as necessary to prepare a diet suited to 
the needs of the indi\adual under treatment as when 
the low carbohydrate-high fat diets were used. . 

SIMPLIFIED DIETS 

We have, however, prepared a series of trial diets 
which may be used with the average uncomplicated 
case of diabetes, modifying them to meet the needs of 
the individual under treatment of diabetes. In order 
to facilitate their use by the general practitioner, esti- 
mates of the quantities of each article of food in 
household measures have been added. 

It is .highly desirable for the diabetic to have a few 
days of preliminaiT diet before placing him upon his 
maintenance high carbohydrate-low fat diet. Rabino- 
witch emploj's what he calls the “ladder diet” to de- 
termine whether or not the patient can be rendered 
sugar free without insulin. On the fii’st day he gives 
the patient nothing but water, clear well salted fat 
free broth, tea and coffee. It seems to me that a day 
of starvation is unnecessaiy and that the tolerance of 
the diabetic can be raised more quickly by giving the 
soluble carbohydrates for one or two days. 

For a number of years when a diabetic with dia- 
cetic acid in his urine came in for treatment we have 
given him, every 2 or 3 hours, on the first day 250 c.c. 
(8 ounces) of dextrose orangeade. This really delicious 
drink is prepared as follows; 3 ounces of orange juice 
and 5 ounces of a 5 per cent dextrose solution. It is 
given cold or hot. The carbohydrate value is 17 grams 
so that if it is given every 3 hours from 7:00 a. m. to 
7:00 p. m. and every’’ 5 hours if awake at night, it is 
the equivalent of 90 to 144 grams of carbohydrate the 
first 24 hours of treatment. In addition 8 ounces (250 
c.c.) of water is given one-half hour before the first 
feeding and every 3 hours (1}4 hours after the dex- 
trose orangeade) day and night so that the diabetic 
with the diacetic acid and sugar will find them disap- 
pearing from the urine in 24 hours in many cases of 
moderately severe diabetes; and in the more severe 
cases with a tendency to acidosis, diabetics usually 
vdll become sugar and diacetic acid free by giving 10 
units of insulin before the 7:00 a. m., 1:00 and 7:00 
p. m. feedings. If there is the tendency to coma, 5 or 
10 units of insulin may be given before the other 
feedings. 

In beginning the treatment of diabetes with the 
ambulatory patient, on the first day we give what we 
call Trial Diet No. 1. It consists of five meals, one 
every 3 hours from 7 :00 a. m. to 7 :00 p. m., each made 
up of the following; 1 slice of whole wheat bread 
inch thick, 1 tablespoonful of strained honey, 8 ounces 
of churn^ (fat free) butter milk. The total food value 
of this diet approximates 165 grams cai'bohydrates,. 60 
grams protein and 10 grams of fat. Water is given 
freely between feedings. In the South where churned 
buttermilk is in common use. and generally liked, this 
diet will surprise and delight the diabetic who has 


been starved for bread, milk and sweets. If the patient 
objects to the buttermilk he may have skimmed milk, 
or if he objects to that, he may be given an orange, 
apple or banana for each feeding. 

If the diabetic’s urine becomes sugar free in one or 
two days, as it usually does in mild cases, no insulin 
is given, and Trial Diet Number 2 is given. This con- 
sists of approximately 200 grams of carbohydrate, 50 
grams of protein and 40 grams of fat. If on this diet 
the diabetic’s urine is sugar free. Trial Diet Number 

3, consisting of 250 grams of carbohydrate, 65 grams 
of protein and 40 grams of fat, is given for one or two 
days. If the urine remains sugar free. Trial Diet No. 

4, 300 grams carbohydrate, 80 grams protein and 50 
grams of fat, is given. This diet, with food value of 
about 1950 calories will give the average adult diabetic 
sufficient food to satisfy his appetite and maintain his 
normal weight and efficiency. 

DIETING UNDERWEIGHT AND OVERWEIGHT 

DIABETICS 

If, the underweight mild diabetic does not gain 
weight on Tidal Diet Number 4 his carbohydrates may 
be increased, giving more bread, potatoes and honey 
until he is getting approximately 400 grams of car- 
bohydrates a day; and the fats may be increased to 90 
grams a day by giving an extra pat of butter at each 
meal making a total daily food’ intake of about 2700 
calories a day. If the underweight diabetic is a 
laborer, or if he takes a great deal of exercise, his 
carbohydrates may be increased to 500 grams and fats 
to 120 grams, thus giving him about 3400 calories a 
day. Vffien the undei-weight diabetic has gained to 
within 10 per cent of the standard weight, his diet is 
decreased by cutting dowm his bread, potatoes and 
other carbohydrates and reducing his fats by elimi- 
nating the pat of butter at each meal, until the phy- 
sician has worked out the diabetic’s maintenance diet, 
i.e., the amount of food upon which the individual can 
carry on his work with comfort and maintain a weight 
of 5 or 10 pounds under the insurance companies' esti- 
mates of the optimal weight for his age and height. 

If the diabetic is overweight his carbohydrates are 
decreased by leaving off a slice of bread at each meal 
and reducing the amount of potatoes, rice and other 
starchy foods until his carbohydrate intake is about 
200 grams per day, and his fats are reduced by taking 
off one less pat of butter at a meal to about 50 grams 
a day. He is kept on this low calorie diet until he has 
decreased in weight until he weighs about 5 or 10 
pounds below the standard weight for his height and 
age. Then his diet is increased to Trial Diet Number 
4. This maintenance diet is decreased if there is again 
the tendency to gain weight. 

Rabinowitch insists that on his “high carbohydrate- 
low calorie diet” the patient should become, and re- 
main 5 to 10 pounds under the normal weight. This 
he calls “mild undernutrition” a highly desirable state 
in promoting the health, efficiency and longevity for 
the diabetic. 

Uneducated diabetics should be given diets consist- 
ing of foods that they can get at home estimated in 
household measures, and if they have stamina and 
character they may get as good results in the manage- 
ment of their malady as if they had gram scales and 
could calculate their own menus. Poverty and ignor- 
ance are not insurmountable handicaps for diabetics; 
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but with the irresponsible, self indulged diabetic, 
whether educated or not, the paths of overindulgence 
“lead but to the grave.” 

If, after two or three days on Trial Diet Number 1, 
there is still sugar in the diabetic’s urine, he is given 
from 6 to 12 units of Protamine Insulin at seven a. m., 
and if in twenty-four hours his urine still contains 
sugar, the Protamine Insulin is increased to 15 to 21 
units. If, in another twenty-four hours the sugar has 
not disappeared from his urine, 30 to 40 units of 
Protamine Insulin are given on arising. MTien one of 
the three daily specimens has become sugar free the 
diet is increased to Trial Diet Number 2, and if the 
sugar returns in the urine, the Protamine Insulin 
dosage is increased until the urine is sugar free. Then 
Trial Diet Number 3 is given .and if the sugar re- 
appears in the urine, the Protamine Insulin is in- 
creased by three to six units each day until his urine 
becomes sugar free. 

The diet is increased to Trial Diet Number 4 in the 
same way, increasing the insulin slowly until the urine 
is sugar free. After the patient’s maintenance diet 
and his Protamine Insulin dosage have been worked 
out as above described, he is kept on the same diet 
with the same dose of insulin for several weeks, the 
effort being to keep the urine sugar free without the 
patient having insulin reactions. If insulin reactions 
occur, the Protamine Insulin is reduced or the food 
increased. 

We have switched a number of patients from diets 
of 150 grams of carbohydrates, 60 grams of protein 
and 120 to 180 of fat to 300 grams carbohydrates, 60 
grams proteins, and 50 grams fat, continuing the same 
dose of insulin they had been using for months or 
years; and in a few days they would begin to have 
hypoglycemic reactions, so that the dose of insulin had 
to be reduced to 25 to 50 per cent. In some of the mild 
cases requiring from 15 to 30 units of insulin a day, 
the insulin has been discontinued entirely. In other 
words on a diet approximately 250 or 300 gi'ams of 
carbohydrate a day, less insulin was required than 
■when they were getting less than half the amount of 
carbohydrates and a high fat diet. 

Insulin should never be discontinued except on the 
advice of a physician who has studied the case and one 
who is qualified to treat the disease. In such cases the 
insulin dosage is gradually reduced and, if the sugar 
does not reappear in the urine, the insulin is discon- 
tinued. The patient should be made to realize that he 
should never over-eat, either of carbohydrates or fats ; 
that a food debauch may break his carbohydrate toler- 
ance and he will then have to use insulin again. 

Insulin is not habit forming, but it should not be 
left off suddenly without at the same time reducing 
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the diet in proportion to the amount of insulin used. 
The patient taking insulin should keep on hand an 
adequate supply, but if he cannot get insulin, he 
should reduce his food bj' one-half, or even two-thirds 
and leave off the fats altogether, because the principal 
danger from leaving off the insulin suddenly is aci- 
dosis, or even coma. It is not altogether the leaving - 
off of the insulin that is harmful, but the greatest 
danger lies in continuing the extra food that the dia- 
betic cannot metabolize without using insulin. 

The millenium for the diabetic has not yet been at- 
tained; but with the use of vitamin rich, high car- 
bohydrate-low fat diets adapted to the needs of the 
individual, and with only a morning dose of Protamine 
Insulin adjusted to the patient’s diet, there is no 
reason for uncomplicated diabetes to interfere with 
efficiency or shorten life. It formerly was said “once 
a diabetic always a diabetic," and undeniably any 
person who had had diabetes should be careful about 
his diet for the rest of his life ; but what Aldersberg 
and Porges call “curvative treatment of diabetes melli- 
tus” with the high carbohydrate-low fat diet, enables 
many persons with uncomplicated diabetes mellitus to 
live the abundant life without insulin. 

Recent experience with Protamine Insulin and the 
high carbohydrate-low fat diet suggest that the in- 
sulogenic apparatus of the diabetic may be restored to 
practically normal function in some of the mild and 
moderately severe cases of diabetes. We have had a 
number of patients who, on a high fat low carbohy- 
drate diet had been taking regular insulin for varying 
periods — one of them 10 years, but who after a few 
weeks or months on a high carbohydrate-low fat diet 
and gradually reduced doses of Protamine Insulin, 
have been able to maintain nomal blood sugar levels 
and remain aglycosuric without insulin. In the last 
month we have had four patients who have given up 
the Protamine Insulin and were living on maintenance 
diets ranging from 250 to 300 grams of carbohydrate, 
60 to 75 grams of protein and 50 to 60 grams of fats. 

There is reason to believe that an excess of fats in 
the diet inhibits insulogenesis and that such diets con- 
tinued for a long time may lower tolerance perman- 
ently; whereas carbohydrates stimulate the secretion 
of insulin and when diabetics are given a high — but 
not too high — carbohydrate-low fat diet continued for 
some time, there are grounds for believing that there 
may be a permanent increase in sugar tolerance. 
Certainly practical experience with high carbohydrate- 
low fat diets and the use of Protamine Insulin has 
shown that in the mild and moderately severe cases- 
of diabetes there is reasonable hope for an approxi- 
mate cure. 

NCES 

9. Geyelin, H. R. : Recent Studies on Diabetes in Children. Atlantic 

M. J., 29:829, Sept.. 1926. 

10. Hneedom, H. C., Jensen. B., Krarup, N. B. and Wodstrup, I. : 

Protamine Insulinate. J. A. M. A., 106:177, Jan. 18, 1936. 

11. Harris, Seale: Pancreatitis as Related to Gastro-intestinal and 

Gall Bladder Infections: With special reference to diet in the 

prevention and treatment of diabetes. J. A. M. A.. 81:1496- 

1499, Nov. 3, 1923. 

12. Harris, Seale: The Etiolofrj' and Prevention of Diabetes. l*a. Med. 

Monthly, Jan., 1924. 

13. Harris. Seale : Insulin and Diet in the Treatment of Diabetes. 

International Clinics. Vol. 2. Series 33. 

14. Harris, Seale: The Use of Insulin by the General Practitioner. 

Sou. Med. Jour., Vol. xvii, pp. 169-173, March, 1924. 

16. Harris, Seale; The Treatment of Diabetes. Int. Clin,, 4, Series 

39, 33-56, 1929. 

16. Harris, Seale: The Home Treatment of Diabetes. N. O. Med. 

Jour., May, 1930. 

17. Harris, Seale: Combatting the Increasing Death Rate from Dia- 

betes. Mtssfssfppi Doctor, pp. 20-24. March, 1933. 



06 


American Journal op Digestive Diseases 


18. Harris, Seale: The Dietary Management o£ Diabetes Mellitua and 
its Complications, OUldhoina State Medical Jour,^ March, 1033. 
10. Ignatowsky: Cited by Sansum. , ,, , 

20. Joslin, E. P. : Fat and the Diabetic. Netu Ennland J. Med., 

209:510, Sept. 14, 1933. 

21. Joslin, E. P. and Root, Howard F. : Treatment of Diabetes Mellitus. 

5th edition, pp. 324-345, Lea and Febiger, 1935. 

22. Lawrence, R. D. and Archer, Nora: Some Experiments with 

Protamine Insulinate. Brit. M. J., 1:749, April 11, 1930. 

23. Lennox, J. J.: Biol. Chem., 73:237, 1927. Cited by Rabinowitch. 

24. Rabinowitch, 1. M. ; Experience “with a High Carbohydrate-Low 

Calorie Diet for the Treatment* of Diabetes Mellitu.s. Canad. 
Med. Assoc. Jour., 23:489-498, 1930. 

25. Rabinowitch, 1. M. : Arteriosclerosis in Diabetes: I. Relationship 

Between Plasma Cholesterol and Arteriosclerosis; 11. Effects of 
the High Carbohydrate-Low Calorie Diet. Ann. Int. Med., 8 ;143G- 
1474, May, 1930. 

20. Rabinowitch. I. M. : Practical Considerations in the Treatment of 
Diabetes with High Carbohydrate-Low Calorie Diets. Bull. Vane. 
Med. Assoc., Aug., 1931. 

27. Rabinowitch, I. M. : Clinical and Laboratory Experiences with 

High Carbohydrate-Low Calorie Diets in the Treatment of Dia- 
betes Mellitus. Mew Eng. Jour. Med., 204, No. 10, pp. 799-809, 
April 16, 1931. 

28. Rabinowitch, I, M. : The Present Status of the High Carbohydrate- 

Low Calorie Diets for the Treatment of Diabetes. Canad. Med. 
Assoc. Jour., 26:141-148, 1932. 

29. Rabinowitch, I. M. : Newer Views and Methods of Treatment of 

Diabetes Mellitus. Read at joint convention of Ontario and 
Quebec Dietetic Assoc., Ottawa, April 27, 1935. 

30. Rabinowitch, I. M. ; Diabetes Mellitus. The MacMillan Company, 

1933. 

31. Root, H. F., White, Priscilla, Marble, Alexander and Stotz, B. H. : 

Clinical Experience with Protamine Insulinate. J. A. M. A., 
106:180, Jan. 18. 1936. 

32. Rehfuss, M. E. : Proteins Versus the Carbohydrates: An inauiry 

into their gastric digestion. J. .4.. M. A., 103 :1GOO, Nov. 24, 

1934. 


33. Sansum, W. D. : Calif, and West. Med., 22:321, 192J. . 

34. Sansum, W. D., Osborne, Margaret and Nazum, F. K,; The Ex- 

perimental Production of Hyportonsion. Arch. Int. Med., 35;49i2, 
April, 1925. 

35. Sansum, W. D., Blatherwick, N. R. and Bowden, Ruth ; The Use 

of High Carbohydrate Diets in the Treatment of Diabetes Melli- 
tus. J. A. M: a., 86:178, Jan. 16, 1026. 

36. Sansum, W.- D. ; Diabete.s Mellitus v/ith Higher Carbohydrate 

Diets. Harper and Brothers Publishers, New York and London, 
1929. 

87. Sansum, W. D. and Gray. P. A.: An. Unusual Effect of a Carbohy- 
drate-rich, Fat Poor Diet. Report of a case. Endocrinology, 
15:234-230, May-Juno, 1031. 

38. Shepherdson, H. C. : The Efficacy of High Fat Diets in the Treat- 

ment of Chronic Hypoglycemia. Endocrinology, 82:182, March- 
April, 1932. 

39. Scott. D. A. and I’isher. A. M.; The Effects of Zinc Salts on the 

Action of Insulin. J. Pharmacol, and Ezper. Therap., 55:206, 
Oct., 1935. 

40. ' Sindoni, Anthony, Jr,: Protamine Insulin Versus Ordinary Insulin. 

J. A. M. A., 108:16, 1320-1327, April 17, 1937. 

41. So.skin and Campbell: Abstract 13th Int. Physiol. Cong., 1929. 

Cited by Rabinowitch, _ 

42. Sweeney, J. S. : Dietary Factors that Influence the Dextrose 

Tolerance Test. Arch. Int. Med., 40 ;818-839, 1927. 

43. Tedstrom, M. K. : Hypoglycemia and Hyperinsulinism. Ann. Int. 

Med., 7:1013-1025, Feb., 1934. 

44. Warren. Shields and Root, H, F. ;_The Pathology of Diabetes with 

Special Preference to Pancreatic Regeneration, Am. J. Path., 
1:115, July. 1925. Cited by Sansum. , ’ 

45. Waters, W. C., Jr.: Spontaneous Hypoglycemia, the Role of Diet 

in Etiology and Treatment. South. ,41, J., 24:249-252, 1931. 

46. Wilder, Russel M, : Cited by Rabinowitch. 

47. Woodyatt, R. T. : (a). Objects and Methods of Diet Adjustment in 

Diabetes. Arch. Int. Med., 26:126. Aug., 1021. (b). Personal 

Communication. 


Hydrophilic Colloidal Diet" 

By 

F. M. POTTENGER, Jr,, M.D, 

MONROVIA, CALIFORNIA 


HYDROPHILIC COLLOIDAL DIET 

H ydrophilic colloids form the substratum of all 
living protoplasm. They possess the property of 
readily taking up and giving off the substances essen- 
tial to cell life. Precipitation of the hydrophilic col- 
loids of protoplasm causes cell death. 

physiochemical considerations 

Man’s food in the raw state consists largely of 
hydrophilic colloids. The heat of cooking on the other 
hand — to mention only the physiochemical change — 
precipitates the colloids of our diet. This change in 
colloidal state alters the hydration capacity of our 
foods so as to interfere with their ability to absorb 
digestive juices. The amount of interference depends 
upon both the degree of thermo-concentration and 
the specific character of the colloidal medium itself. 
Certain colloids will withstand more heat than others ; 
for instance, cellulose of vegetable origin and certain 
pectins will stand a greater temperature without being 
precipitated than the proteins of animal origin. 

Any hydrophilic colloid, be it living protoplasm or 
a mineral jell, has a ceiTain hydration capacity under 
given conditions. By vai*ying the physiochemical con- 
dition.s surrounding such a colloid, it may be made to 
expand or contract. In the laboratory the expansion 
and contraction of colloids can be controlled within set 
limits at will. 

Familiar laboratory experiments dealing with the 
ab.sorption of chemicals and fluid by hydrophilic col- 
loids are the experiments described by M. H. Fischer 

at the Thirty-eighth Annual Meeting of the American Thera- 
, ifeulic Society. Atlantic City, June 4-5. 1937. 

Ssibrnit:'.-!] .4ugu>t 14. 1937. 


(1), If two gelatin squares of similar weight are 
immersed in finger bowls, one containing distilled 
water, the other a solution of hydrochloric acid of 
1/100 normal concentration, we find two interesting 
phenomena. First, the gelatin squai-e in the acid ex- 
pands at a much greater rate than the square in the 
watei'. Second, the solution about the square in the 
acid medium becomes almost of the same hydrogen 
ion concentration as distilled water. Now, if the acid 
solution is made stronger, the gelatin is digested, 
making a colloidal suspension, and unless too gx'eat a 
concentration of acid is present the acidity of the 
solution approaches neutrality. On the other hand, 
gelatin precipitated by heat fails to take up water or 
acid. 

PHYSIOLOGIC APPLICATION 
If man did not cook his food, there would be no need 
for the addition of any hydrophilic colloid to his 
dietary. Uncooked foods contain sufficient hydrophilic 
colloid to keep his gastric mucosa in excellent con- 
dition. On the other hand, man living largely on 
cooked foods presents a different problem. Recall the 
description of the stomach contents so vividly de- 
scribed in medical school days, as consisting of several 
layei-s, each layer assuming its position by virtue of 
its specific gravity; meat first, then vegetables and 
fruits followed, and interspersed by the mashed po- 
tatoes, and last the water layer with its .scum, of fat; 
and how this was churned around and had poured into 
it sufficient gastric juices to digest the meal in one 
and one-half to four houx-s if all was well. If .such 
gastric contents are removed and examined, the 
aqueous layer is found to be strongly acid, the degree 
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differing with the individual. The digestive action 
takes place between the food particles and the gastric 
mucosa, which to be sure does not digest itself. 

If we give a similar meal to another man, adding 
to it a hydrophilic colloid of excellent hydration capa- 
city, let us say ^ to 1 ounce of gelatin, a definite 
change takes place in the contents, and if they are 
withdrawn for analysis, a gluey mass is recovered. It 
is not sour as would have been the contents of the 
stomach which did not contain gelatin; and on the 
contrary it does not show any acidity till the colloid 
is broken do^vn. Under these conditions, digestion is 
quite generally distributed throughout the mass. 

The gelatinous mass that results from the ingestion 
of a prepared hydrophilic colloid such as gelatin is 
fonned more quickly than is the case when such raw 
foods as fruits and vegetables are used, which must 
first take up the digestive juices and then be partially 
digested before the mass develops. Raw meats ap- 
parently become gelatinous in less time than vege- 
tables. But. as digestion proceeds, all raw foods be- 
come more or less gelatinous before liquification takes 
place. In case of cooked foods, gastric digestion is 
also directed toward the liquification of the stomach 
contents, but it is interfered with by the fact that the 
heat of cooking has precipitated the colloids. 

CHOICE OF HYDROPHILIC COLLOID 

The choice of hydrophilic colloids for this purpose 
is legion. Cactus juice and beet juice are both useful. 
They are considered excellent feed water compounds 
by engineers because they keep minerals in solution 
and prevent scale from forming in steam boilers. They 
are cheap but not refined. Mucin (2), colloidal alum- 
inum hydroxide (3), agar, the edible sea weeds, and 
many proprietary preparations, which include certain 
of the silica jells, mucilagenous substances of vege- 
table origin, etc., are among colloids that may be used. 

Each one of the above mentioned substances has 
one or more drawbacks. It is either too expensive, it 
produces toxic effects, it is not readily available, it is 
bad tasting, has insufficient hydration capacity, or it 
is indigestible. In my work I have chosen to use 
gelatin because it possesses none of the above dis- 
advantages. It is non-toxic and has a good hydration 
capacity. It can be purchased at a reasonable price at 
any grocery or drug store. It is readily available. It 
can be served in many tasty ways. One can get it at 
any hotel or restaurant. It is completely digested. 
Should a hydrophilic colloid with bulk be needed, an 
indigestible colloid such as agar may be added. 

SELECTION AND PREPARATION OF GELATIN 

Just as there are grades of gasoline and flour, .so 
are there grades of gelatin. Roughly in the competitive 
market the grade and price correspond. Gelatin may 
be made either by an acid or an alkaline process, and 
any of the poorer grades of commercial gelatins are 
either alkaline or acid to taste. The best gelatins are 
neutral. Gelatin may be bought in sheets, or in granu- 
lated form. The latter is more readilj^ soluble. In this 
discussion it is the plain, unflavored and unsweetened 
gelatins to which we refer. 

When one is to choose between two neutral gelatins 
of different grades, their adhesive properties serve as 
the best guide. To test this stickiness, take weighed 


samples and place them in different containers of the 
same shape and size. Add to each weighed sample of 
gelatin an equal amount of cold water, and allow it to 
expand for five minutes. The containers with the 
samples of gelatin to be compared, are immersed to 
the same depth in boiling water and allowed to remain 
there until all the gelatin is dissolved. Then remove 
from the water and allow the mass to stand five 
minutes to cool. Take in turn a definite amount of each 
sample between the thumb and forefinger, and com- 
pare their stickiness. Wash and dry the hands care- 
fully after testing one sample before testing the next. 
Though this method is rough, it is accurate enough 
and one will be surprised to find the difference shown 
by different samples of gelatin. 

PREPARATION OF GELATIN 
Gelatin may be served to the patient in many ways. 
It may be beaten up with an ice-cream-malted milk. 
Prepared in this way it is somewhat granular. It may 
be taken from a spoon, dry, and washed dowm with a 
liquid, although this is usually a very sticky procedure. 
It may be mixed with diy or cooked cereals, with vege- 
tables, or many other foods. In my experience, the 
most satisfactory way to use it is to first dissolve it, 
by mixing it with cold water allowing it to stand in 
hot water until dissolved and then adding water and 
flavoring to make it the proper consistency and to 
improve its taste. It should be stirred while heating 
to mix it thoroughly. It may be made in concentrated 
fonn and added to soup or bouillon or made into a 
drink flavored to suit. Often a satisfactory method is 
to add stock solution made from the unflavored prep- 
aration to a little fruit flavored gelatin already sweet- 
ened. Cold dishes using the amount of gelatin recom- 
mended are too tough to eat. It must be remembered 
that if it is allowed to dry and adhere to cups and 
glasses' it may break them by the contraction. 

AMOUNT OP GELATIN 
The amount of gelatin to be prescribed varies TOth 
the type of diet used and the purpose for which it is 
intended. If used in connection vdth a modified Sippy 
milk and cream diet using hourly feedings, from 7 
a. m. to 7 p. m., gelatin, a dram to the feeding, may be 
added to the milk to take the place of the alkaline 
powders. For use with regular meals, >2 to 1 ounce 
usually suffices for the adult. This is enough to make 
from two to four pints of dessert. 

CLINICAL APPLICATION 
The use of a hydrophilic colloid in the dietetic treat- 
ment of gastric complaints is frequently sufficient in 
itself to rectify what are apparently serious con- 
ditions. Gelatin may be used in conjunction with 
almost any diet that the clinician feels is indicated. 
Its colloidal properties aid the digestion of many foods 
w'hich cause the patient to suffer from “sour stomach.” 
Even foods to which individuals may be definitely 
sensitive as proven by the leucopenic inde.x. and elimi- 
nation diets, frequently may be tolerated with slight 
discomfort or none at all if gelatin is made a part of 
the diet. The favorable effect on digestion in the 
upper portion of the gastro-intestinal tract frequently 
leads to improvement in patients suffering from 
spastic colitis. The necessity for pureeing foods may 
not be found if hydrophilic colloids are added. Even 
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raw vegetables, gi’een salads and fruits which are usu- 
ally taboo may often be given to these patients with 
impunitj' after a short time.. 

A hydrophilic colloid diet will often give marked re- 
lief in the syndrome of slow digestion, gas formation, 
relaxed cardia and heartburn in which the burning 
is due to organic acids instead of an excess of the 
normal hydrochloric acid which frequently accom- 
panies chronic inflammatoiy diseases affecting such 
organs as the heart, lungs, gall bladder and appendix. 
Here again the colloid may be used either in connec- 
tion with the patient’s regular food or with whatever 
diet the physician feels is best fitted for the patient. 
In children who present problems of growth and 
development and those who show symptoms of allergy 
in the bowel, the hydrophilic colloid proves to be of 
great value. One usually prefers to use it in conjunc- 
tion with a diet designed for the child’s general up- 
building, although the addition of the colloid to the 
usual diet may be all that is necessary. 

The patient with gastric atony or nervous indiges- 
tion who complains of heartburn and vomiting four 
or five hours after eating is often helped. There is 
apparently a lessening of the emptying time of the 
stomach and an improvement in gastric tone. A stidct 
dietary regimen is not as necessary when the colloid 
is used. 

Alcoholic gastritis presents a problem which the 
stewards of counti'y clubs usually solve with their 
cannibal sandwiches of i*aw beef on rye bread. The 
effect is produced by the hydrophilic colloid of the 
beef. Gastric lavage, some pill or hot soda water have 
usually sufficed for the physician. The steward who 
uses the raw meat sandwich probably never heard of 
hydrophilic colloids yet he and his kind have handed 
on from father to son the knowledge that raw beef 
will meet the condition better than any other remedy. 
A tasty gelatin drink gives relief and allows the 
patient to avoid the raw meat which is usually dis- 
tasteful to his squeamish sensibilities. 

Gastritis in other forms can be relieved by the use 
of milk added to a suitable amount of hot gelatin con- 
centrate, beaten thoi’oughly and taken before coagula- 
tion or setting. 

While gastric hemorrhage requii’es special dietary 
supenision, that particular type with low acid and no 
demonstrable ulcer may be treated by substituting 
gelatin for the alkaline powders of the Sippy diet. The 
gelatin is given with the milk, and not between feed- 
ings. The milk, in order to have the greatest potency 
of vital elements, should be a green pasture raw milk. 

. As was formerly pointed out by me (4) Pasteurization 
destroys some of the vital elements of milk. It also 
materially alters its colloids. 

The true gastric or duodenal ulcer patient is of a 
, diffei-ent type and while some patients, as just men- 
tioned, are frequently included under the general 
heading of gastric ulcer, they have no ulcer. ^Vhen 
gastric ulcer with erosion demonstrable by X-ray is 
pre.sent, an increased gastric acidity is usually present. 
Formerly, attempts were make to reduce the hyper- 
acidity chemically by the alkaline powders. Of late 
year.s. colloids too numerou.s to mention, .such as 


mucin, colloidal aluminum hydroxide and powdered 
okra, having different degree.s of hydration capacity, 
have come into use. Absorption of ga-stric content by 
the colloidal mass rather than neutralization is the 
fundamental aim_ underlying these treatments. Ab- 
solution by the colloids of milk and cream, too, plays 
a large part in the Sippy diet. Therefore, in substitu- 
ting gelatin for any of these excellent colloids, such as 
mucin, one is merely changing the nature of the colloid 
by replacing an indige.stible colloid by a digestible one 
and also inserting an item of common household usage 
for an expensive preparation. 

-The dietary regimen to be followed with these 
patients depends largely upon the convictions of the 
practitioner. It usually has been my practice to follow 
a modified Sippy regimen, eliminating the alkalinizing 
agents and using gelatin instead. 

DISCUSSION 

Hydrophilic colloids have a very wide application in 
the field of dietetics provided a sufficient amount of an 
article of the proper quality is used. In reference to 
gelatin, which is discussed in this paper as being one 
of the most available products, we recognize that we 
are also dealing with a pi'eparation which is a source 
of glycine, which, as shown by Brand, et al ( 5 ), is a 
muscle and tissue builder and an energizer of first 
importance; and that because of these properties it 
may play a very important role in certain of the 
chx'onic illnesses; nevertheless, its physiochemical 
properties seem to be the factors of most importance 
in the immediate problems of digestion. Gelatin is 
lai’gely digested before it leaves the stomach, yet it 
has a profound effect on the entire gastro-intestinal 
tract. Exactly why this should be true is somewhat 
puzzling at first. However, if we consider the effect 
of unusual irritation upon the nerves of the gastro- 
intestinal canal, it is rational to think that a less 
violent and more^ nearly “nonnal” digestion above 
might quiet the activity of the other vnse, hyperactive 
gut. Inasmuch as the same foods which formerlj'' pro- 
duced irritation may frequently be continued without 
hai’m when gelatin is used, the relief to nerve irrita- 
tion seems to offer a logical explanation. I^Tiether the 
change, in the lower gastro-intestinal ti*act, is due to 
the effect of the gelatin itself, or to a more complete 
digestion taking place along the entire tract due to 
physiochemical alteration is not clear. 

Both factors are probably important. There is un- 
doubtedly a better assimilation of food as is indicated 
by the general improvement which takes place in 
undei developed childi*en without following so closely 
the cai'efully planned maintenance diets which are so 
often prescribed. Undernoui’ished adults also re.spond 
with increased weight and strength without adding to 
the total calories of their diet. 

SUiMMARY 

1. Hydrophilic colloids bi'lng about conditions in 
the stomach during digestion which appi’oach those 
re.sulting from the consumption' of foods in their 
natural state. ' 

2. Hydrophilic colloids lessen gastric ii-ritation by 
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absorbing the digestive secretions of the stomach so 
that digestion takes place ivithin a mass of food. 

3. Gelatin, because of its availability, relatively 
low cost, non-toxicity, adaptability as an item of 
dietary and its thorough digestibility becomes an ad- 
mirable hydrophilic colloid for dietary usage. 

4. The amount of gelatin to be used in a given case 
depends on the patient’s needs, but it must be of good 
quality and sufficient in amount. 

5. It has a wide range of usefulness in gastro- 


intestinal ailments ranging from the atonic conditions 
met in the chronic invalid to the irritating condition 
presented in gastric ulcer. 
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The Biliary Tract Lesion of Duodenal Ulcer 

By 

NORMAN W. ELTON, M.D. 
reading. PENNSYLVANIA 


D UODENO-BILIARY drainage, since its develop- 
ment by Lyon, has been used as a clinical path- 
ologi'ca! procedure almost exclusively for the diagnosis 
of cholecystitis and cholelithiasis. This restriction of 
the point of view has resulted in a failure to appre- 
ciate the usefulness of the procedure in the diagnosis 
of duodenal ulcer and its associated biliary tract 
lesions, except in a very limited way. 

Because of diagnostic inconsistencies and uncertain- 
ties encountered in the interpretation of duodeno- 
biliaiy drainage alone, or of fractional gastric analysis 
alone, because of conflicting cholecystographic find- 
ings, and — not least — because of the occasional surgi- 
cal removal of apparently anatomically normal gall 
bladders, we have undertaken the performance of 
duodeno-biliary drainage immediately followed by a 
complete physiologic fractional gastric analysis on all 
patients presenting gastric symptoms, who are re- 
ferred to this laboratory for either of these tests. 

The technic consists of: (1) aspiration of the fast- 
ing gasti-ic contents; (2) passage of the duodenal 
tube into the duodenal zone; (3) stimulation of the 
biliaiy tract by the instillation of olive oil; (4) frac- 
tioning of the bile flow so as to obtain the most con- 
centrated bile delivered during the gall bladder re- 
sponse, and at least two identical fractions of liver 
bile after the gall bladder flow has definitely ended; 
(5) prolongation of the drainage in order to obtain 
late sediments, and especially red mucus; (6) with- 
drawal of the tube to the gastric zone for a two-hour, 
seven-specimen, physiologic fractional gastric analysis 
after the ingestion of a simple Ewald test meal of tea 
and toast ; and (7) complete aspiration of the stomach 
at the end of two hours. 

On each bile fraction the quantitative bilirubin is 
determined, and all sediments are carefully e.xamined 
microscopically. A search is made for red mucus, 
which usually may be found readily, floating on the 
surface of the fractions when present. The stomach 
specimens are titrated for free and total acidity with 
Topfer’s reagent and phenolphthalein, and the last 
specimen f complete aspiration) also is examined for 
red mucus. 

■^From the Departments of Patholojrj- and Gastro-enterolojry, St. 

Joseph’s Hospital, Readinjr, Pa., May 6, 1937. 

Read before the Sixteenth Annual Meeting of the American Society of 
Clinical Pathologists. Philadelphia. June 3 to 5. 1937. 

Submitted July 13, 1937. 


This technic has proven remarkably satisfactory. 
Much of the success of the procedure may apparently 
be attributed to the use of olive oil instead of mag- 
nesium sulphate as the biliaii' stimulant. The former, 
immiscible with the duodena] contents and of low 
specific gravity, rises without disturbing sediments or 
the prevailing level of the duodenal fluid as it is in- 
stilled. The latter, an aqueous solution of high specific 
gravity, mixes freely with, and dilutes the duodenal 
fluid, causing sedimentary material to rise as floccules 


Table I 

Volumetric outputs of olive oil drainages 



Number 




Time Interval 

of 

Maximum 

Minimum 

Average 


Drainages 

Output 

Output 

Output 

1 82 drainages with gall bladder 

responses 


1-lH hrs. 

4 

142 c.c. 

' 50 c.c. 

90 c.c. 

2-2*y6 hrs. 

34 

500 c.c. 

50 c.c. 

201 C.C. 

3.3*^i hrs. 

3S 

602 c.c. 

S7 C.6. 

249 c.c. 

4 hrs. 

4 

S39 c.c. 

3S8 c.c. 

6C5 c.c. 

5 hrs. 


509 c.c. 

^ 274 c.c. 

392 c.c. 

46 drainages without galJ bladder responses 

1-1% hrs. 

3 

:gg c.c. 

61 c.c. 

126 c.c. 

2-2% hrs. 

IS 

405 c.c. 

21 c.c. 

201 C.C. 

3-3% hrs. 

15 

302 c.c. 

\ 74 c.c. 

211 c,c. 

4 hrs. 

S 

750 c.c. 

195 c.c. 

431 c.c. 

5 hrs. 

2 

240 c.c. 

230 c.c. 

1 

215 c.c. 


high above the bucket of the tube, often, no doubt, to 
be washed up and over into the jejunum. An addi- 
tional advantage of using olive oil is that digesting 
oil, in the form of palmitic acid crystals, maj- readily 
be identified microscopically as evidence of the pres- 
ence of lipase from the pancreas. 

Reflux of bile during the gastric analysis may. usu- 
ally be avoided by washing out the duodenum, the 
tube, and the antrum prior to the ingestion of the test 
meal. 
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Duodenal ulcer has two commonly associated biliary siphonage, and often to be found in the stomach con- 
tract lesions : (1) oleaginous cholangeosis {oleaginous tents especially after a preliminarj- duodenal drain'- 

catarrh of the bile ducts) ; and (2) an atonic gall age, seems quite diagnostic in itself, and its constancv 

bladder which fails to yield a shadow in the Graham inspires the greatest respect for borderline free 

test, and which often fails to respond to the first duo- acid curves of the extragastric type derived from 

deno-biliary drainage. Since the bilirubin content of the gastric analysis when hyperchlorhydria is not 


Table II 

Grading of gall Madder responses 


Jlaximum bilirubin content of normal liver bile 10 rntniia./lOO c.c. 

j Grade I 

- 11 to 15 mpms./lOO c.c. 

I Grade II 

16 to 25 m?ms./100 c.c. 

Grade III 

2C to 45 msms./lOO c.c. 

Grade IV 

above 45 mcms./lOO c.c. 

Low prade 1. responses may 
exhibit a bilirubin content 
function is impaired, as in 

be doubtful. Abnormal liver bile may 
above 10 rngms./lOO c.c. avhen liver 
cholecystitis, or after cholec>'8tectoniy. 


normal iiver bile, as obtained by duodeno-biJiary 
drainage, does not e.xceed appro.ximately 10 milligrams 
per 100 cubic centimeters, the absence of a gall bladder 
response is indicated by not finding a higher pigment 
level than this in any fraction. Such a finding will 
usually agree with a positive cholecystogram, provided 
that the cholec.vstogram was made prior to the drain- 
age. Since even one oil drainage may stimulate an 
.atonic gall bladder into subsequent resumption of its 
concentrating activit.v, a cholecystogram after a drain- 
age in which no gall bladder response occurred, or a 
second biliari' drainage, may be found to be normal. 
Oleaginous cholangeosis is readily diagnosed by the 
hea^T sediments of yellow oleaginous substance and 
the coarse, fragTnented, twisted mucus, mth which it 
is often associated. This oleaginous material, clear 
and brig'ht yellow under the microscope after it lakes 
out from the mucus or forms by the coalescence of 
myriads of minute droplets, is rich in bilirubin. 
Oleaginous cholangeosis was first described by Lyon 
and Swalra in the Journal of the American Medical 
Association, March 17, 1928. 

The diagnosis of duodenal ulcer is implied by the 
cuiwes obtained in a physiologic fractional gastric 
anah'sis, and is sustained by the identification of red 
mucus. This red mucus, often obtained by duodenal 


Table III 

Grades of gall Madder responses in 12S olive oil drain- 
ages 


No response: norms! liver bile* 

32 

No response: abnormal liver bile** 

12 

Doubtful . . ... 

2 

Grade 1 

11 

Grade 11 

. 26 

Grade III 

23 

Grade IV 

... 22 


•Bilirubin content not jibore 10 ttpins./lOO c.c. 
••BiUrnbin content above 10 ntffina./lOO c.e. 


Table IV 

Analysis of absence of gall Madder response 


Dlacnosis 

Doubtful 

Normal* 

' liver bile 

Abnormal** 
liver bile 

Total 

Catarrhal 

ianndice 

0 

3 

1 

4 

Cholecystectomy 

0 

3 

6 

9 

Duodenal acti- 
nomycosis 

0 

0 

1 

1 

Sureical 

cholecystitis 

1 

7 

t 

12 

Duodenal ulcer 

1 

IS 

0 

19 

Unclassified 

0 

2 

0 

2 

•Bilirubin content not above 10 mgms./lOO 
••Bilirubin content above 10 mpms./lOO c.c. 

c.c. 



featured, and implies that acid dyskinesia as well as 
hyperchlorhydria is the outstanding characteristic of 
the duodenal ulcer diathesis. Achlorhydria is not an 
infrequent manifestation of acid dyskinesia. More 
frequently, however, the curves of acid dyskinesia, 
when hyperchlorhydria is absent, tend to be concave 
upward from the fasting specimen to the last fraction, 
or tend to show a sustained progressive increase in 
free hydrochloric acid throughout the entire interval. 
In general one can almost state that any curve which 
is not at its maximum (wnthin normal limits) at the 
end of the first hour, and followed by a recession, may 
be regarded with suspicion. Usually there is found 
either a definite acid dyskinesia with hyperchlor- 
hydria, or red mucus is obtained to establish the diag- 
nosis. 

No presumption is intended herein to make any 
statements about the interpretation of the results of 
fractional gastric analysis not already clearly defined 
by Rehfuss, the originator of the method, but it is 
felt that emphasis is necessary to point out the vei^' 
material value of such interpretations. So called 
“normal” composite gastric analysis curves, as ex- 
hibited in many text books, are undoubtedly mislead- 
ing, since many of the individuals tested may belong 
to the ulcer race with acid dyskinesia antedating their 
gastric symptoms. 

From a clinical point of view this subject is open 
to a most interesting discussion. In typical repeated 
attacks of acute cholecystitis or biliary colic little 
diagnostic difficulty is encountered, and a positive 
cholecystogram or the exhibition of small calculi in a 
functioning gall bladder is an almost unnecessary’ for- 
mality prior to cholecystectomy. Biliary drainage 
offers little of diagnostic or therapeutic value in such 
cases. Contrary to prevailing opinion, the microscopy 
of biliary drainage is so meager in advanced chronic 
cholecystitis that it rarely yields any additional in- 
formation, Formed calculi in a functioning gall 
bladder without sedimentary material in the form 




Elton — The Biliary Tract Lesion of Duodenal Ulcer 


101 


of gall paste or gall sand usually contribute nothing 
to the microscopy. Likewise a non-functioning gall 
bladder, although rich in tyrosin, cholesterol, or cal- 
cium bilirubinate as sedimentary material within its 
lumen, and .severely inflamed in its wall, since it is 
usually scaled off from the biliary tract by obliteration 


Table V 

Nature and frequency of the biliary tract lesion of 
duodenal ulcer 


Number of patients with duodenal ulcer 


G8 

Number exhibiting red mucus 


32 

Number with non-functioning gall bladder at first drainage 

18 

Number with non-functioning gall bladder at 
showing subse<iucnt restoration of function 

first drainage. 

7 

Number with normally functioning gall bladder 


40 

Grade I — response 

i 


Doubtful 

1 


Grade II — response 

10 


Grade III — response 

u 


Grade IV— response 

11 


Number exhibiting oleaginous cholangeosis 


26 

with functioning gall bladder 

17 


with non-functioning gall bladder 

9 


Number with other significant abnormal biliary 

microscopy 

3 

macrophages 

2 


cholesterol and calcium bilirubinate without 
bladder 

calculi in gall 
1 


Number exhibiting achlorhydria on first gastric 

analysis 

2 

Number exhibiting acid <lysl\ine*«ja uithout hyperchlorhydria 

12 

Number exhibiting acid ds akinesia uith hyi>orchlorhydria 

45 


even more essential, since this tyjie of involvement is 
often readily corrected in its early stages by such 
physiological stimulation of the gall bladder and bile 
ducts. Perhaps one of the chief reasons for the fre- 
quent success of the Sippy diet or its modifications is 
not simply that it provides concentrated nourishment 
in small frequent doses, but because it is a high fat 
diet which provides constant stimulation of the biliary 
tract. 

A fat taboo to the ulcer patient often results in a 
sorrj’ spectacle. The harassed patient, between Scylla 
and Charybdis, finds that there is not much he can eat 
which is not immediately prohibited b}' some solicitous 
member of his family interpreting his physician’s in- 
structions, or which does not in his own e.xperience 
cause him pain and discomfort. Rarely is he aware 
that he is distressed by fats until so informed. On 
the other hand, the ulcer patient, correctly diagnosed, 
does fairly well so far as his incipient biliary lesion is 
concerned on the fats provided by a conventional ulcer 
diet. 

The masking of the ulcer syndrome bj' the super- 
imposed biliary syndrome, often characterized by 
belching and distressing nausea and vomiting, and not 
infrequently associated with a positive cholecystogram, 
is obviously one of the commonest sources of error in 
gastro-enterological diagnosis. Duodeno-biliary drain- 
age coupled with physiological fractional gastric 
analysis is indeed a time-consuming procedure when 
propei-ly performed, but it does replace speculation in 
many instances, and may seiwe to prevent the removal 
of anatomically normal gall bladders and to mitigate 
the fallacy of the fat taboo. 

Studies so far completed would imply that duodenal 
ulcer is a very widely prevalent disease in individuals 
of both the leptosomic and the pyknic constitutions, 
manifested in modes often dissimilar to the well known 
ulcer .syndrome, and may well be the most important 
predisposing lesion in the development of the intrac- 
table late cholecystopathies. 


of the cystic duct, can contribute nothing to the micro- 
scopy of biliary drainage. Patency of the cystic duct 
in such instances appears as a rare e.xception. When 
it is deemed e.xpedient to perform a duodeno-biliary 
drainage in primary cholecystitis, the chief finding 
will be the absence of a definite gall bladder response 
when the bilirubin contents of the fractions are de- 
termined, although the occasional output of abnormal 
liver bile with an elevated bilirubin content may cause 
confusion when liver function impairment is a con- 
current factor. 

Since we have been conducting these studies it has 
been a rather common occurrence to find normal 
biliarj' tracts and normal gall bladder function in 
patients long believed to have chronic cholecystitis, 
but who exhibit the classical clinical pathological find- 
ings of duodenal ulcer. Several diagnoses of chronic 
appendicitis have paled in the light of similar findings. 

It is a matter of considerable importance to the 
patient that duodenal ulcer not be diagnosed as chronic 
cholecystitis, for to the average physician the latter 
diagnosis at once connotes a taboo on fats. Lyon (2) 
has recently explained the physiologic necessity 
the use of fats in the treatment of chronic cholp<yi^\ •* 
stitis to preserve the functional capacity of thqyijqll 
bladder. The generous use of fats in the diet (|f the 
ulcer patient with an associated biliary tract lesion iS- ^ 


SUMBIARY 

The differential diagnosis between surgical cholecy- 
stitis and duodenal ulcer with an associated oleaginous 
catarrh of the bile ducts or transient cholecystatony 
can usually be made by the combination of duodeno- 
biliary drainage and fractional gastric analysis. Frank 
cholecystitis or biliary colic, requiring surgical inter- 
vention, rarely demand confirmatory studies when the 
syndrome is known to be classical. Borderline patients, 
however, with ulcer syndromes masked by a super- 
imposed biliary syndrome require careful studies in 
order to prevent the non-beneficial removal of ana- 
tomically normal gall bladders or the injurious pro- 
hibition of fats in their diets. 

The diagnosis of duodenal ulcer rests upon the 
demonstration of acid dy.skinesia, with or without 
hyperchlorhydria, by physiological fractional gastric 
analysis, and the detection of red mucus from the duo- 
denal or gastric zones. The diagnosis of the associated 
biliary tract lesion of duodenal ulcer rests upon the 
oleaginous material, oleaginous mucus, 
edap^g^ajj^ragmented mucus in abundance in 
_tlie'setfinieni^''Kpnv duodeno-biliary.' drainage, and on 
the demoiistrat'idnNM the initial absence of a gall 
■ lllSklur resiions^- 'nytored to normal by rejieated oil 
drainages or by an^adequate fat diet. 
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Xeplect of the biliary tract lesion of duodenal ulcer, 
and especially a fat restricted diet, may lead eventu- 
ally to surgical cholecystitis. 

Duodenal ulcer appears to be a widely prevalent dis- 
ease in individuals of both leptosomic and pyknic 
types. 
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DISCUSSION OF TABLES 
Table I. Volumetric outputs of olive oil drainages. 

This table merely shows the volumetric outputs of olive 
oil drainages during measured time intervals. No per- 
tinent contrast is implied by comparison of those with and 
without gall bladder responses. Although the series is 
relativelj' small, a number of significant details, as demon- 
strated in this table and those that follow, have been 
thoroughly worked out. 

Lyon finds that the jdeld of a satisfactory drainage 


be considered to have occurred when, after the instillation 
of olive oil, more than 10 mgms./lOO c.c. are found in one 
or more consecutive fractions, followed by fractions with 
levels not above this amount upon the cessation of the 
pll bladder flow. Fractioninf: is a simple matter of chiine- 
ing the receiving jars at arbitrary inten-als, guided ebiefly 
by the detection of changes in the color density of the out- 
flowing bile. Even when the outflow appears continuously 
of the same color density it is advisable to change the jars 
at intervals, for occasionally a gall bladder response will 
not be apparent by obsen-ation alone, but may be detected 
by the quantitative bilirubin determinations. 

In drainages yielding abnormal liver bile it is at timc.s 
difficult to distinguish a low grade I response (11 to 12.5 
mgms./lOO c.c.) from abnormal liver bile. Frequently such 
doubt may be removed by continuing the drainage as long 
as possible to demonstrate the persisting high bilirubin 
level of abnormal liver bile and the lack of contrasting 
elevations in response to oil instillation. Cholecystography 
m.ay occasionally be necessary under such circumstances. 
When the gall bladder is known to have been removed, a 
high bilirubin level is obviously indicative of abnormal 
liver bile. No evidence has yet been acquired that the 
ducts, even when dilated, have any concentrative capacity, 


Table VI 

Estimated, average bilirubin outputs in milligrams per 24 hours 
^Assuming output cotdd continue at same rate as during drainage interval'] 


Group 

Grade of call bladder response 

Ko ;;all bladder response 


I' 


in 

IV 

Normal* 

Liver Bile 

Abnormal** 
Liver Bile 

Duodffn.’il ulcer 

435 (S)f 

2CS(14) 

210(19) 

551(31) 

lOf (Sl> 


Choice ystoctomy 

- 

- 

- 

— 

72(1) 

107(4) 

CAtarrhal jatindlee 

20S(1) 

238(2) 

350(1) 

7C0(1) 

150(2) 

417(2) 

Surcica! cholecystitis 

- 

— 

- 

- 

110(C) 

182(4) 

Duodenal Actinomycosis (before 
cholecystectomy) 

— 

— 

— 

— 

— 

412(1) 

Duodenal Actinomycosis 
(after choleeyslectoniy) 

— 

— 

“ 



236(2) 

Unclassified 

125(C) 

225(10) 

373 { 9 ) 

415(9) 

83(2) 

- 


•Bilirubin content not above 10 rocros./lOO c.c. 

••Bilirubin content above 10 mgms./lOO c.c. 
f Figures in parentheses indicate number of drainapes on which averape is based. 


should average 300 cubic centimeters in a three-hour 
inter\*al when magnesium sulphate or peptone arc used as 
the stimulants. Since a considerable portion of this amount 
may be accounted for by the diluent action of these stimu- 
lants, the outputs obtained with olive oil, as shoi^’n in this 
table, may be considered quite adequate in comparison. In 
computing these volumes all washings have been disre- 
garded, and the top layers of olive oil are likewise not 
included. 

The volume output during a given time inten’al is not 
always properly comparable \rith that of other time inter- 
vals, since occasionally a drainage irill flow poorly or 
cease to flow, whereas others \\ill flow so freely that they 
may have to be discontinued in the midst of the flow, or 
allowed to continue as long as the patient desires. 

Table Jl. Grading of gall bladder responses. 

The terms "grade’^ or “grading’* as used herein do not 
imply pathology, but, on the contrarj*, the degree of 
normality in the sense of physiologic functional capacity 
on the part of the gall bladder. Upon fractioning the 
biliarj* outflow in a series of from four to eight or more 
receiving jars, and upon the determination of the bilirubin 
levels of the various fractions, a gall bladder response may 


for the abnormal liver bile continue.s to flow long after 
sufficient volume has been obtained to evacuate the most 
sacculated biliarj' tree. 

Since the gall bladder does not always empty completely 
in response to a single instillation of olive oil, a .second 
rise in the bilirubin level immediately followng a repeated 
instillation may be construed as a gall bladder re.sponse. 

During the flow of the “B,” or gall bladder fraction, 
liver bile also flows, causing a dilution of the gall bladder 
bile, so that the bilirubin level of the most concentrated 
fraction of this portion of the flow cannot be considered 
to represent the actual concentration existing in the gall 
bladder itself, but must be considered onlj’ as a relative 
value. 

Table 111. Grades of gall bladder response in 128 olive oil 
drainages. 

This table demonstrates the relative infrequency of 
doubtful responses as well as the low incidence of grade 
I responses. Additional drainages carried out in the warm 
days of earlj' summer, since the compilation of this table, 
have shovTi a rather marked increase in frequency of the 
very high grade IV responses. Thi.'^ obser^'ation may be 
merely coincidental, or it may imply that the light diet of 
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warm weather affords little stimulus to the averape 
normal pall bladder, causing higher concentrations to 
occur. 

Table IV. Analysis of the absence of gall bladder re- 
sponses. 

Herein are tabulated the clinical diagnoses associated 
with failure to obtain gall bladder responses in duodeno- 
biliary drainage. 

Table V. Nalnre and frequency of the biliary tract lesion 
of duodenal xdccr. 

In this table are tabulated a number of cases in which 
the diagnosis of duodenal ulcer has been satisfactorily 
established from a clinical point of view. Confirmatory 


Chart I 

Qnanlitaiive bilirubin method for bile 
f/ls obtained by duodeno-biliary drainage'] 


REAGENTS: 1. Ehrlich's diazo rcasent 

2. OS por cent ethyl alcohol 

3. Cohaltous sulphate biliruhin aUindard 
[Same reacents as arc used for serum bilirubin] 


PROCEDURE ! 1. Place 1 c.c. of bile in common graduated 
centrifuge tube 

2. Add 1,6 c.c. Ehrlich’s diazo reagent 

3. Fill to 10 c.c. mark with 9S per cent ethyl 
alcohol and shaK'e (gives clear ruby rod solu- 
tion of azobilirubin) 

4. Place some of azobilirubin solution in cup of 
Duboscq colorimeter and match with cobcltou* 
sulphate standard. Set standard at 6 milH- 
motors. Standard is equivalent to 0.6 milli- 
grams bilirubin per 100 c.c. 


CALCULATION: Bilirubin content in milligrams per lOO c.c. 
Reading of standard 


Rending of unknown 


X dilution factor x (0.6) 


26 


Reading of unknown 


X-ray findings have been reported in many of these, 
and in each case follow-up histories have substantiated 
the original findings with a very reasonable degree of 
accuracy. 

Red mucus is usually identified by careful inspection of 
the duodenal or gastric specimens, and is generally found 
floating on or near their surfaces. Grossly and under the 
microscope its color is red or reddish brown. It appears 
to consist chiefly of a decomposition product of hemo- 
globin. Sometimes it is manifest as light browmish shreds, 
difficult to identify grassly, but which stand out promi- 
nently by their blue-green color in the benzidine test when 
the surrounding fluid shows no evidence of the presence of 
occult blood. It gradually loses its distinctive coloration 
cn standing. 

Among the 18 patients exhibiting non-functioning gall 
bladders only one is known to have undergone cholecy- 
stectomy, and then, after the removal of an anatomically 
normal gall bladder, sj^mptoms persisted until ulcer 
therapy was instituted. It is conceivable that a number of 


these 18 patients may develop severe cbolccystopathy :n 
time, although all are now reported doing well on ulcer 
management and an adequate fat diet. 

It is not the intent of this paper to prove that all cases 
of severe cholecystitis requiring surgical intervention are 
the result of unrecognized duodenal ulcer, hut the more 
critically one studies this phase of the question the more 
one is impressed by the fact that this does seem true in a 
surprisingly large number of such instances. Although 
this surgical group is not presented here, many of the 
patients comprising it have presented undeniable evidence 
of the existence of duodenal ulcer in addition to their 
pathological gall bladders, and in several the ultimate de- 
cision to perform a cholecystectomy matured rapidly 
following the institution of the fat-free diet. 

Table VI. Estimated bilirubin outputs in milligrams per 
Si honrs. 

The figures in this table represent the 24 hour outputs 
of bilirubin calculated from the amount of the pigment 
excreted during the measured time intervals of duodeno- 
biliary drainage. Naturally, when a gall bladder response 
occurs, the estimate will be appreciably in excess of the 
physiological 24 hour output, because of the contribution 
of the gall bladder contents, which is hut a transitory 
factor. However, these figures do imply clearly the actu- 
ality of the gall bladder response as contrasted with the 
estimates obtained from the data on drainages in which 
the response is lacking. 

It is also apparent that when abnormal liver bile is ob- 
tained the bilirubin outputs exceed those observed when 
normal liver bile is obtained. This phenomenon does not 
necessarily imply an overproduction of the pigment by 
the hemolytopoietic system, for it is also possible that oil 
stimulation may evacuate the lobules of a pigment-laden 
liver quite independently of any such factor as overpro- 
duction of the pigment at its source beyond the liver. To 
elaborate on this point a little further, the following extra- 
ordinary finding might well be mentioned. A patient 
finally found to have duodenal actinomycosis had had over 
an interval of several years an ulcer s>'ndrome, a gall 
bladder syndrome, an appendectomy, and a cholecystec- 
tomy. Neither of the two operations afforded much of 
any relief. The ray fungus was finally discovered in a 
duodeno-biliary drainage two years after the removal of 
a moderately pathological gall bladder. In this drainage 
the fractions comprising the first 100 cubic centimeters of 
bile exhibited bilirubin contents of 9 to 10 mgms./lOO c.c. 
The following fractions, comprising another 100 cubic 
ccntimcter.s assayed 18 mgms./lOO c.c., and the terminal 
fraction dropped to G mgms./lOO c.c. If it were not known 
that this patient had had his gall bladder removed, these 
findings would be fairly typical of a delayed grade II gall 
bladder response. The fact that the first 100 cubic centi- 
mctei-s of bile was sufficient in volume to evacuate what- 
ever might have been in the bile ducts, whether dilated or 
not, nnd exhibited a low bilirubin level, seems to imply 
that the subsequent 100 c.c. must have come from a pig- 
ment-laden liver which readily discharged its overload 
durins. the period of the drainage. Other explanations of 
this exceptional finding are theoretically quite admissible. 

The 24 hour bilirubin outputs in the absence of a gall 
bladder response, as shown in this table arc somewhat 
higher than the actual 24 hour outputs obtained by surgical 
choledochostomy reported in an earlier paper (3), and 
indicate that, although variable, the average is about 110 
milligrams for a human adult. 
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E rosions of the gizzard ivere first described by 
Uam in 1929 in conjunction ivith a hemorrhagic 
dietary deficiency disease in chicks (1). now kno\™ 
as chicken hemophilia, illore recently, Almquist and 
Stokstad (2) have shown that the ei'osive lesions in 
the muscular part of the chick’s stomach are indepen- 
dent of the hemorrhagic syndrome and can almost con- 
stantly be produced by a basal fish meal diet contain- 
ing the known vitamines, but devoid of alfalfa and 
grain. The gastric lesions appear in the early weeks 
of life when the chicks are placed on this diet from 
the time they are hatched, and may be completely pre- 
vented by addition of adequate amounts of alfalfa and 
hempsced, their extracts, and by a number of other 
substances. His work also suggests that well es- 
tablished le.sions may be cleared up by adding a rich 
supply of the “anti-gizzard erosion factor.” 

These .same gastric erosions were obsen'ed by the 
author while studying fowl hemophilia (3). Over 200 
stomachs have now been examined which show charac- 
teristic changes. The most striking of these lesions 
are single, but they are more commonly multiple, vary- 
ing from a millimeter to a centimeter in diameter and 
grossly resembling human gastric ulcers (Fig. 1). 



Fig. 1. Gastric ulcers in chicks. Circles indicate location 
of ulcers. A. Superficial hemorrhagic ulcers. B. Large 
penetrating ulcer. 


Although they are often superficial and have previ- 
ou.'ly been designated as erosions they maj' involve 
underlying structures and become chronic. It appears 
justifiable in accordance with Hurst’s view (•)), to call 
all these lesions ga.stric ulcers. The histo-pathology of 
these ulcers will be de.scribed elsewhere (."A. One Is 
.struck by the .analogy of this disease in chickens to 
that occurring in humans. The lesions are in the 
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muscular portion or gizzard which corresponds to the 
pyloric region of the stomach in man (G), and very 
rarely occur in the upper glandular portion of the 
stomach. They are most common where the acid 
glandular secretion first strikes the distal non-acid 
producing mucosa which is covered by a firm mucoid 
secretion in the chickens. They occur in a stomach 
where muscular activity is normally marked (7). 
There is gross and microscopic evidence of localized 
gastritis, and the entire fundus may be involved. 
Another characteristic and a constant finding in chicks 
on this basal diet is a loss of muscle sub.stance and 
tone of the stomach which may reduce its weight to 
one-half of the e.xpected normal. This occurs whether 
ulceration is present or not. 

With these findings in mind one is naturally curious 
as to the secretion of acid in the stomach of the 
chicken. Although it is stated that acid and pepsin 
are secreted (8), ho studies of gastric acidity by 
modern-clinical methods could be found. Consequently 
a satisfactoi-y technique has been worked outt, it 
having been determined by autopsy studies, that acid 
is only produced in the glandular portion or fundus 
and that the secretion of the muscular or pyloric 
portion is always alkaline. 

METHOD OF GASTRIC ANALYSIS 

It was found necessary to use an anaesthetic and 
sodium pentabarbital (Nembutal) was choo.sen .as the 
most .satisfactory one. It wa.s administered intra- 
mu.scularly in a dose of 48 to GO mgs. per kilo of body 
weight. Chicks varied somewhat in their response, the 
smaller dose not producing sulficient drowsiness, while 
the larger dose produced exitus in five instances be- 
fore the test could be completed. Occasionally a second 
small dose of pentabarbital would have to be given if 
the first dose was too small. Ideally administering 51 
mgs. to a one kilo bird would produce deep sleep for 
one to three or four hours, permitting very satisfac- 
tory study. For intubation, a small rubber catheter 
perforated at the tip was introduced into the gastric 
fundus. Numbers 12 and Id Fi-ench urethral c<athe- 
ters were found most serviceable for this purpose, al- 
though they were barely of sufficient length for the 
older birds. Their introduction into the stomach 
proved somewhat difficult at first due to their tendency 
to cur) up in the crop. This difficulty could usually be 
overcome by turning the bird on its back and stretch- 
ing out its neck; with practice the procedure became 
relatively simple. The catheter was fastened to the 
beak by adhesive to prevent regurgitation of the tube. 

The birds were kept fasting 12 to 21 hours, but were 
usually allowed water freely. Although the fasting 
contents of autopsied birds alrno.^t invariably shows 
the absence of free HCl. during life free acid is usu- 
ally present. Routinely the fasting contents were a.spi- 

ti aw irifhbtft} to Ikjrothy It. Parker of'J Violet C>. Itmwn for their 
technical assistance, which has matic this study junsililc. 
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Fig. 2. Gastric acidity and volupie cun-es under basal 
conditions and after histamine injection in a seven months 
old chicken. 


rated over a 10 to 15 minute interval and then hista- 
mine was administered intramuscularly in a dose of 
0.01 mgs. to birds weighing less than 1 kilo and 0.02 
mgs. to birds of 1 kilogram and over. This is com- 
parable to the dosage for man. The histamine solution 
was freshly made up each day. After the injection of 
histamine, specimens of the gastric contents were re- 
moved at 10 minute intei-vals for one hour, and their 
volume, gross characteristics, and free and total acid- 
ity recorded. If the stomach was well emptied the 
gastric juice was opalescent and usually yellowish or 
greenish due to bile. Occasionally after 40 to 50 
minutes there would be an insufficient amount of 
secretion to examine. Free and total acidity were 
titrated in the usual manner with Topfer’s reagent 
and phenolphthalein, except smaller volumes of gastric 
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Fig. 4. Highest total gastric acidity recorded by months 
in thirty-eight chickens. 


juice had to be employed, usually 1 or 2 c.c. Conse- 
quently, 0.01 normal sodium hydroxide was used in- 
stead of 0.1 normal. No routine tests were made for 
pepsin. The bird.*? on the basal diet and most of the 
normal birds were autopsied after the gastric analysis 
to determine the presence or absence of gastric lesions. 

Gastric secretory findings are surprisingly constant. 
Repeated studies in three birds showed essentially the 
same results. Fig. 2 illustrates the acid and volume 
values for the norm.al chick. In this experiment the 
basal secretion was studied at 10 minute inteiwals for 
40 minutes before the injection of histamine. A tempo- 
rary increase in free and total acidity to 55° and 75° 
occurred and the 10 minute volume rose to 3.5 c.c. 
with a subsequent marked drop. After histamine in- 
jection the free HGl rose to 110° and the total acidity 
to 125° in the fourth aspiration and then fell. The 10 
minute volume of secretion rose to 3 c.c. and gradu- 
ally fell to the initial figure. Fig. 3 illustrates the re- 
sults of a routine gastric analysis in a chick with a 
large gastric ulcer. The findings are similar e.xcept 
higher acid values were reached and the volume of 
gastric contents obtained was somewhat greater. The 
striking similarity of these gastric analysis curves to 
those obtained on the human patient are obvious. 

Gastric acidity studies were carried out on 38 white 
leghorn chickst varying in age from 3J^ weeks to 7 
months. These birds were divided into three groups; 
those which were considered normal, those on the basal 
diet which showed ulcerative gastric lesions, and those 
on the basal diet which showed gastric atony of the 
gizzard, but no pronounced lesions of its lining. 

There were 17 birds in the normal group which were 
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on a liberal prain and alfalfa diet and which were 
kept in a larire roofed pen out-of-doors. They varied 
in ape from 3 to 7 months. The highest total acidity 
findings are recorded by age in Fig. 4. The aA'crage 
total acidit.v for the group was 121.8°, with a variation 
between DO' and 150°. The acidity Avas above the 
average in 7 birds or 41.2';^. Si.vty minute total A'olumc 
.studies Avere available in 20 normal birds, an addi- 
tional three having been added in AA-hich e.vact acid 
values Avere not recorded. The aA-erage amount of 
g'a.stric contents obtained in these birds in one hour 
AA-a.s 14.4 c.c. AA-ith a A'ariation between 8.1 c.c. and 2G.3 
c.c. The average age for these chicks Avas 4.6 months. 

There were 13 birds in the second or ulcer group 
and they A-aried in age from Z’/i AA-eeks to 5 months. 
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Fig. 5. Total hourly volume of gastric contents after 
histamine injection recorded by months in thirty-sCA'cn 
chickens. 


Their e.xperimental basal diet consisted of fish meal 
n.O'^c, brewer’s yeast 7.5fc, sodium chloride lfj>, cod 
liA'er oil 1*’^, and rice flour 73%. The.se birds AA'ere kept 
in doors in small pens Avith boarded floors, or cages 
AA'ith screened floor.s. The acidity A-alues are also re- 
corded in Fig. 4 for comparison A\-ith the normals. The 
aA-erage total acidit.v for thi.s group AA-as 138.6° AA'ith a 
A-ariation betAA-cen 115° and 160°. The acidity AA-as 
aboA-e the normal aA-erages in the nine instances or 
81.8%. Taa'o birds Avith Ioav acid A-alues are shown in 
Fig. 4 AA-hich are omitted from these averages as they 
died before their gastric secretory studies could be 
completed. Volume studies for the group are recorded 
in Fig. 5. The average of 12 birds for one hour AA-as 
15,4 c.c. AA'ith a variation between 8.0 c.c. and 25.0 c.c, 
Si.vty minute A-olume studies could not be completed 
in one of this group. The aA-erage age for the group 
AA-as 3.5 months. 

There Avere 8 birds in the third group. They re- 
ceived the same e.-cperimental diet as the preA-ious 
group, but failed to .shoAv uIceratiA'e lesions at the 
time of autopsy. The age of these birds Avas from 3 
to six months. 

The acidity A-alues .shoAA-n in Fig. 4 aA-erage 114.3* 
AA'ith a A'ariation betAveen 105° and 140°. Taa-o birds 
or 25'-; shoAved acid values aboA'e the aA-erage normal. 
The volume of .secretion for 5 birds is recorded in Fig. 


5 in the same fashion as in the previous groups. The 
aA-erage volume for one hour Avas 15,0 c.c. Avith a 
variation between 7.9 c.c. and 20 c.c. The average age 
of these birds was 4.8 months. 

A comparative analysis of the gastric acidity values 
for the normal and experimental groups of chickens 
suggests that chickens Avith e.\-perimental gastric 
ulcers due to dietary deficiency secrete gastric juice 
of a higher acid titer than normal birds, and may ahso 
secrete larger A-olum'es of this juice. On the average 
the chicks with ulcers secreted 16.8° higher acid than 
the normals, and 24.3° higher than the e.xperiracntal 
group AA-ithout ulcers. Or, it may also be stated that 
only tAA'o-fifths of the noj-mal birds had acid A'alues 
above the average, Avhile the birds Avith ulcers .had 
four-fifths of their group above the average normal. 
In the third group, only one-fourth of the chicks had 
acid A'olumes above the aA-erage. If any A-ariation of 
acidity Avith the age of the chick by months can be 
deduced from Fig. 4, it Avould seem that the older 
birds in this series tend to secrete more highly acid 
juice. As the majority of chicks AA-ith ulcers are in 
the .younger age groups, it Avould make the increased 
acidity for this group all the more convincing. Com- 
parison of the experimental groups AA-ith and Avifhout 
ulcer make the difference even more pronounced par- 
ticularly as it has been noted that after the first four 
or eight weeks, chicks on an ulcer producing diet arc 
less likely to shoAv ulcers. Gastric analysis is difficult 
in chicks under one month of age and no adult 
chickens have been included in this study, con.so- 
quentl}-, the relationship of gastric acidity to the age 
of the dcA-eloping chick in months and the adult 
chicken in years must aAA-ait more extended observa- 
tions. It is noteAvorthy that achlorhydria Avas not en- 
countered in this series of young birds, even though 
gastritis was pronounced in some cases. 

Chicks secrete large volumes of gastric juice as Fig. 
5 shown. The ten minute volumes have reached as 
high as 8 c.c. and the total hour volumes equalled 2% 
of their total body Aveight, Although the ulcer group 
aA-eraged only 1 c.c. more than the normal group per 
hour, the majority AA-ere much smaller birds and aA-cr- 
aged a month younger in age than the normals. As it 
is reasonable to assume that in a large number of ob- 
servations the relatively small stomach of a young 
chick AA-ill not secrete as large a A-olume of juice as 
that of an almost mature bird, this difference is prob- 
ably real rather than apparent, and indicates that 
chicks Avith ulcers have hypersecretion. 

As human patients AA-ho develop gastric ulcers may 
shoAV a loAver acidity when they are free of the .symp- 
toms and signs of ulcer, than Avhen they are ill, the 
tendency in chicks AA-ithout ulcers to show a lower 
acidity than those chicks with ulcers may be compar- 
able. A plausible explanation of this difference in 
acidity Avould be that the normal balance between acid 
and base components of the total gastric secretion is 
■interfered Avith AA-hen the diet is deficient and that 
instead of there being an e.xcessive amount of acid 
secreted there is in reality too little alkaline secretion 
produced. The disorder might then be termed a hypo- 
alkalinity, rather than a hyperacidity. It is in keeping 
AA'ith the knoAvn fact that other factors than hyper- 
acidity are important in producing gastric ulceration, 
and these chick e.xperiments strongly suggest that 
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one of these factors, and a major one, is a dietao’ de- 
ficency of an as yet unindentified substance necessary 
to the local resistance of the gastric mucosa. 

CONCLUSIONS 

1. Experimental gastric ulcers may readily be pro- 
duced in chicks on a deficient diet. 

2. Gastric acidity in chickens following histamine 
injection is comparable to that found in man. 

3. Chickens with gastric ulcers have hyperacidity. 

4. The increased acidity in chicks with ulcers over 
those without ulcers suggests that it is a result of 
whatever causes the lesions and not a direct cause in 
itself. 


5. The cause of the ulcers and the hyperacidity is 
apparently the lack of a dietary factory which has a 
specific effect on the resistance of the gastric muco.-a. 
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P HYSIOLOGICAL experiment in the field of gastro- 
enterology during the last few years has indis- 
-putably shown that the digestive glands are organs of 
compound .structure, composed of different sets of 
epithelial cells, whose activity is regulated — i.c. stimu- 
lated or inhibited — by different nerves or by various 
hormonal or chemical agents. The secretory work of 
a gland therefore is not regulated as a whole, but the 
final product of this activity, namely the glandular 
secretion, and in particular its composition are depen- 
dent on the participation of various mechanisms — 
nervous or humoral — which stimulate different parts 
of the gland. It may thus be concluded that the quanti- 
tative changes which under physiological conditions 
occur in some of the digestive juices, produced by 
glands of compound structure, in response to various 
■stimuli are due to unequal quantitative activity of 
different groups of epithelial cells in these glands 
(Babkin, 1931, 1934). This theory is not inconsistent 
with two well established facts, viz: 


(1) The influence — positive or negative — that one 
nervous or humoral stimulus, which affects predomi- 
nantly one group of glandular cells, may exert on an- 
other stimulus, which controls some other gi’oup of 
cells, and vice versa. The best example of this is the 
so-called “augmented salivary secretion,” where the 
preliminary stimulation of a parasympathetic nen’e 
increases the effect produced by subsequent stimu- 
lation of the sympathetic nerve. 

(2) The alternation in the volume and composi- 
tion of the secretion that ma.v be brought about by a 
change in the intensity of stimulation applied to a 
neiwe which acts on only one group of secretory cells. 
JIany examples of this could be quoted. For instance, 
it is well known that, when the chorda tympani is 
:stimulated with an electrical current of a certain in- 
tensity and the intensity of the current is then raised, 
not only is the volume of the submaxillary secretion 

♦From the Dernrtmcnt of rh}i‘ioloe>'. McGill UnivcpsUy, Montreal, 
Cnnntla. 

Belnj: part of an Address Clvcn to the Canadian Physioloeical Society 
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increased, but the saliva is enriched with organic 
colloidal material and inorganic salts. Again, under 
vagal stimulation an increase in the volume of the 
gastric and pancreatic secretions and in their respec- 
tive enzyme contents is to be noted as a rule on any 
increase in the strength of the current applied to the 
vagus nerve. The probable cause of this phenomenon 
is that the glandular cells which supply the digestive 
juices with organic colloidal material and enzymes are 
subject not to the "all or none” law but to some other 
law (Babkin, 1931 ; Mansfeld, Hecht and Kovac.s, 
1931). 

With particular reference to the gastric mucosa it 
should be mentioned that, in addition to the fact that 
it is composed of different structural elements — 
surface epithelium cells, mucous cells of the neck, 
peptic cells and parietal cells — the relative numbers of 
these cells vary in different parts of the fundus and 
corpus mucosa (Aschoff, 1923). Thus what one may 
term the "functional topogi-aphy” of the gastric 
mucosa must not be overlooked in considering the 
various ailments of the stomach. 

Furthermore, in the region of the lesser curvature 
(which includes the so-called "Magenstrasse") the 
mucous membrane is much thinner than in the fundus 
and the corpus of the stomach, and it should be noted 
that this region and also the pyloric region are under 
much more effective neiwous control than the rest of 
the organ. Thus, according to Schabada.sh (1930), a 
section of the gastric wall with a surface of 4 sq. cm. 
will on the average contain; 

In the region of the fundus, 80 to 200 nerve cells. 

In the region of the corpus, 250 to 320 nerve cells. 

In the region of the pylorus and lesser curvature, 
320 to 450 nerve cells. Presumably on account of the 
abundant nerve supply the secretory activity of a 
pouch constructed in the region of the le.=ser curvature 
is distinctly more under the control of the vagal in- 
nervation and less under hormonal control than that 
of a pouch formed from the gastric wall at the greater 
cuiwature (Alley, 1933; Davidov, 1935). 
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With tiif.'P preliminary data in mind we shall dis- 
cu^s some of the problems relating to the function of 
the pastric mucosa in normal and abnormal conditions. 
.\s a result of our own e.xperiments on the dop and 
eat and on man, and takinp into consideration the data 
obtained by other investigators, we may draw the 
followinp conclusions. 

(]) It i.s well knoevn that, while pmstric secretion 
is at its heipht. there is very little variation in the 
acidity of the juice and in the concentration of total 
and of neutral chloride. Towards the end of the .secre- 
tory period the acidity usually becomes somewhat less, 
and the concentration of total chloride diminishes, 
while that of the neutral chloride increase.s. Several 
theories have been suppested in e.yplanation of this 
phenomenon. 

Accordinp to Pavlov (1910), the small amount of 
pastric juice of constant acidity which is produced 
durinp this period of secretion is neutralized by the 
alkaline mucus of the surface epithelium. This view 
has recently been upheld by Webster (1929) and by 
Holton and Goodhart (1931). In addition to the 
neutralizinp inlluence of the pastric mucus, Hollander 
(193.1, 193G) emphasizes the importance of the neu- 
tralizinp effect of the “alkaline component’’ — a fluid 
.secreted by cellular pToups of the pastric plands other 
than the parietal cells, which latter always produce a 
secretion of constant acidity. Hollander supposes that 
the “alkaline component" is a mixture (isotonic with 
blood ) consistinp of neutral chloride and various 
buffer .salt.s, chiefly bicarbonate; as such it may con- 
tain only 3.50 to 380 mp. per cent (99 to 108 m.eq. per 
liter I of Cl, whereas the Cl values of the acid pastric 
juice very often attain a level of 575 to 585 mp. per 
cent or more i up to 170 m.eq. per liter). He believes 
that the concentration of total chloride in the pastric 
juice is not constant but increases with the increase 
of the acidity. The same relations between the total 
chloride and the acidity were found by Welin and 
Frisk (19301 to exist in human pastric juice. Since, 
a.s we shall see later, the volume of the "alkaline com- 
pound" is small, and its alkalinity fery moderate, its 
effect becomes noticeable only when the secretion of 
acid has p'leatl.v diminished, and results in an increase 
in the concentration of neutral chloride in the juice. 
Unfortunately data conceminp the actual composition 
of the “alkaline compound” are lackinp. However, a 
few facts are known repardinp the composition of 
p.astrie mucus, the source of which is the surface epi- 
thedium and perhaps also to some extent the mucous 
(chief) cells of the neck. .According to Bolton and 
Goodhart (1931). the pastric mucus of the cat under 
ordinary conditions contains from 0.2S to 0.30 per 
cent of inorganic chloride. Mucus collected from the 
entire stomach of a dop by Webster (Ph.D. Thesis, 
-McGill University, 1933— unpublished) contained 471 
mp. per cent of total chloride; its alkalinity amounted 
to lO.S m.eq. per liter. Gastric mucous secretion ob- 
tained on stimulation of the splanchnic nerves in the 
cat (D.a.xter. 1934) possessed an alkalinity of from 
11.2 to 14.0 m.(K]. per liter and a total chloride content 
of 402 to 510 mp. per cent. The chloride content of 
P'astric mucus in humans averages 100 m.eq. per liter 
(Welin and Frisk, 1930). It would be of great assist- 
ance to the physiologists in determining the composi- 
tion of the pastric secretion minus the hydrochloric 
acid, if some of the clinical investigators would ana- 
lyze the secretion produced by the pastric plands in 


cases of achylia pastrica where no hydrochloric acid i.s 
being secreted but pepsin is still present in the juice. 

Acc()rdinp to the above theory, (he composition of 
the principal components of the secretions of various 
cellular groups of the pastric plands is constant. On 
the other hand, Rosemann (1907, 1920) and his follow- 
ers believe that the composition of the pastric juice 
may vary. In their view the concentration of total 
chloride in the gastric juice is practically constant, but 
the intensity of the stimulus determines the distribu- 
tion of chloride between the hydrochloric acid and the 
neutral chloride. The stronger the stimulus, the more 
chloride will be present in the juice in the form of 
hydrochloric acid and the less in the form of neutral 
chloride. 

It seemed to me (Babkin, 1929) that the vari.-itions 
in the acidity of the pastric juice could be accounted 
for by abnormally increased secretion of the “chief 
(or mucous) cells of the neck.” These cells are present 
in the pastric tubules in considerable numbers; they 
gradually become more numerous towards the pyloric 
end of the stomach, the number of peptic cells corre.s- 
pondingly diminishing. Therefore the admixture of 
the secretion of the “chief cells of the neck” to the 
pastric juice must be substantial. It is quite possible 
that the plucoprotein present in the pastric juice in 
soluble form (so-called “dissolved , mucin" — Webster 
and Komarov, 1932; Komarov, 1935) is secreted partly 
by the “chief (or mucous) cells of the neck” and partly 
by the peptic cells. However, very little is known as 
to the conditions governing their activity under 
various physiological and especially under pathological 
circumstances. Of the clinicians Maclapan (1934) 
considers it possible that in the human gastric plands 
these cells secrete a fluid containing neutral chloride. 

All the above theories regarding the variations in 
the acidity, of the gastric juice are based almost ex- 
clusively on data obtained from the investigation of 
healthy animals. The variations in the composition of 
the gastric juice in such cases are not at all great and 
this makes it difficult for the advocates of one theor}' 
or another to offer convincing proof of the correctness 
of their surmises. Thus the gastric glands of the dog, 
even when stimulated to activity by such different 
.agents as vagal impulses and histamine, produce a 
juice with an almost maximal content of hydrochloric 
acid. We (Babkin, 1931 ; Toby, 1930) have shown that 
under these circumstances the parietal cells are able 
to secrete almost all the chloride of the juice in the 
form of hj'drochloric acid. But does this mean that 
the parietal cells are under all circumstances able to 
concentrate the chloride from the blood and to combine 
almost all of it with hydrogen-ions? It seems to me 
that the best approach to a solution of this problem — 
a problem which has occupied the attention of investi- 
gators for more than half a century — would be by 
careful study of clinical cases and by special experi- 
ments on animals in which certain pathological con- 
ditions of the gastric secretory function have been 
reproduced. It might be expected that under the in- 
fluence of a pathological process some phases of 
glandular activity would become exaggerated, others 
diminished or even perverted, so that the entire func- 
tional capacity of a p,articular group of secretory cells 
would be revealed. 

(2) In normal canine pastric juice, secreted under 
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either nervous (sham-feeding) or histamine stimula- 
tion, the greatest part of the fluid and of the total 
chloride is produced by the parietal cells. This is evi- 
dent from the data obtained by Miss Toby (1936), 
who showed that the concentrations of total chloride 
in "sham-feeding” juice and “hi.stamine” juice arc 
practically equal and are ma.ximal in both secretions. 
Whereas the “sham-feeding” juice is e.Ntremely rich 
in organic material (e.ff. pepsin, mucin), the "hi-sta- 
mine” ga.stric juice is almost completely devoid of it. 
If the organic material produced by the peptic and 
mucoid cells were .“ecreted along noth a considerable 
amount of fluid, the total chloride of the “sham-feed- 
ing” juice would have to be much lower than that of 
the “histamine” juice, because in the secretion from 
these cells the chloride concentration is presumably 
much Jess tJi.-rn in the parietal secretion. However, this 
is not the case. Therefore it may be assumed that 
under normal conditions the peptic and mucoid colls 
of the dog’s gastric mucosa discharge their colloidal 
organic material with a minimal amount of fluid. This 
is in agreement with the well known fact (c/. Katsch, 
1926, p. 447; Bloomfield and Polland, 1933, p. 41) 
that in some cases of achylia gastrica in humans it is 
possible to obtain from the stomach a small amount of 
secretion, possessing peptic power but no acidity. In 
some dogs the neutral chloride of the “sham-feeding” 
juice may be slightly higher than that of the “hista- 
mine” juice (c.r/. 52 and 32 mg. per cent respectivel.v — 
Toby, 1936) ; at all events, in both these types of 
gastric juice it constitutes only a very small propor- 
tion of the total chloride secreted. 

What is the composition of pure, human gastric 
juice? The nearest approach to normal gastric secre- 
tion is that obtained in response to histamine adminis- 
tration. This secretion is uncontaminated, and neither 
diluted nor partly neutralized by saliva and the food 
substances of a test-meal. But, as we shall see later 
on, it merely represents the result of the secretory 
activity of one particular group of glandular cells, 
namely, the parietal cells. Miss Toby (1937b). work- 
ing in our laboratory and in co-operation with the 
Royal Victoria Hospital, Montre.al, analyzed the “hi.sta- 
mine” gastric juice of some normal persons and some 
patients. Only absolutely pure .samples of the juice 
wore employed. Human “histamine” ga.stric juice was 
found to differ from normal canine gastric juice in 
the following respects. There was no great difference 
in the two juices as regards acidity and total chloride 
concentration, although the values for both moietie.s — 
especially for the acidity — wore lower in the human 
ga.stric juice. The most striking difference was in the 
content of neutral chloride. Whereas in dog’s hista- 
mine juice it averaged only 32 to 41 mg. per cent, i.c. 
6.6 to 7.2 per cent of the total chloride, in normal 
human gastric juice secreted in response to histamine 
it averaged from 103 to 132 mg. per cent, i.e. 19 to 26 
per cent of the total chloride. The concenti’ation of 
the organic constituents (total nitrogen, dissolved 
mucin and pepsin) was also much higher in the human 
gastric juice. The concentration of pepsin was particu- 
larly high; very often it was as much as 2,000 Mctt 
units, equalling the highest v.alues for pepsin found 
in canine juice elicited bj’ stimulation of the vagi. We 
cannot .vet adequately e.vplain such an abundance of 
pepsin in the human gastric juice. At all events 3Hss 


Toby’s obseiwations show what a powerful and .at the 
same time potentially dangerous digestive agent man 
po.ssesses in the gastric juice. 

(3) It has been conclusive!}' established in our 
laboratory (Babkin, 1930; Vineberg and Babkin. 1931 ; 
Webster,' 1931; Bowie and Vineberg, 3935; Toby. 
1936), and independently of us b.v Gilman and Cow- 
gill fl931), that the parietal cells are practically the 
only cells of the gastric glands that are stimulated by 
histamine, this substance e.xerting hardly an.v e.xcita- 
tory effect on the peptic and mucoid cells. It is true 
that under a small dose of histamine (c.p. 0.5 mg. to 
a dog of 15 to 20 Kg. bod.v-weight) the concentration 
of pepsin and other organic substances in the gastric 
juice does not fall to an extremely low level or become 
pr.actic.ally nil, but it is incomparably less than in the 
juice obtained by means of sbam-feedinp; (IVeb.sfer. 
1931). In a very carefully controlled investigation on 
man Welin and Frisk (1936), using a double gastric 
and duoden.al tube, compared gastric secretions ob- 
tained with insulin (20 units) and histamine (1 
mg.) respectively. Whereas the concentration of total 
chloride in the “insulin” gastric juice (15 m.eq. per 
liter) was only a little less than in the “histamine” 
g.astric juice, the tot.al acidity in the former (100 
m.eq.) was m.arkedly less tlmn in the latter (150 
m.eq.). On the other hand, there was a fair amount 
of mucus in the juice throughout the insulin test and 
only traces of it after histamine. This is proof that 
in man also histamine acts selectively on the cells of 
the gastric glands. No pepsin determinations were 
made by Welin .and Frisk. Thus, even if it be main- 
tained that histamine is capable of stimulating the 
peptic cells, it must be recognized th.at its effect is 
very weak and variable. In f.act, it has been demon- 
strated in our laboratory (Alle.v, 1935) that histamine 
inhibits the secretor}- activity of the peptic cells and 
possibly that of the mucoid colls (chief cells of the 
neck). 

Having regard to what has been said above (S2), 
and .as might be e.xpected, histamine produces a copious 
flow of gastric juice Inaving a maximal content of total 
chloride and acid and vej-y low peptic power. The first 
samples of juice obtained after histamine administra- 
tion usually po.ssess a moderate digestive power (for 
coagulated egg-white), which, however, quickly di- 
minishes .and may disappear .altogether in the subse- 
quent samples. This was attributed to the “washing- 
out” effect resulting when a flow of parietal secretion 
c.arries off the colloidal secretion of the peptic cells 
accumulated in the glandular tubules during a period 
of rest or of diminished .activity of the gastric glands. 
The inhibitory effect of histamine on the secretory 
activity of the peptic cells must .also be t.aken into con- 
sideration. 

The above-mentioned peculiar action of histamine 
on the gastric glands is daily observed in the labora- 
tory in experiments on dogs .and cats. However, many 
clinicians do not agree that histamine e.xerts a similar 
effect on man, believing that the .admini.=tration of 
histamine in the human subject results not only in a 
flow of acid gastric juice but also in an increased 
output of pepsin fPolland, 1932; Bloomfield and Pol- 
land. 1933; Rivers ct al. 19.36; O.sterberg /t al, 1936 — 
to quote only the more recent papei-s). Miss Toby 
(1937a) in our laboratory re-investigated this problem 
on some p.atients in the Roy.al Victoria Hospital. Fir^t 
of all it must be remembered that usually a much 
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iin5e of histnmino is injected in animals than in 
human subjects. Wherea.s the former receive from 0.5 
to O.GG and even 0.75 ratr. per 10 Kp. of body-weipht, 
the latter are piven ns a rule not more than 0.1 mp. 
per 10 Ktr. Therefore Miss Toby proceeded to te.st in 
one and the .same p.atient the effects of a small dose of 
hi.stamine (0.5 mp'. ) and of a larper dose (1.0 mft.). 
IVith the .smaller do.se, the result tva.s indefinite as re- 
pard.s pejisin concentration, but with the lar^jer dose 
it was quite striking. As soon as the volume of the 
.secretion increased, the concentration of pepsin fell, 
and it remained at the same low level or even fell still 
further when the flow of juice diminished. Thi.s is to 
he explained by the fact that, after most of the pepsin 
previously accumulated had been "washed out” from 
the ylandular tubule.s, there was not a sufficient secre- 
tion of pep.sin to restore the concentration of this 
enzyme in the juice to its former level. 

.Another special feature observed b.v Miss Toby in 
all the patients investigated was the so-called "fasting 
.‘■ecretion” of the gastric glands. When the secretion 
provoked by histamine w.as superimposed on this con- 
tinuous "fasting secretion,” the very variable enzj'- 
matic content of the latter was reflected in the com- 
po.sition of the g-astric juice. Therefore in man the 
output of pepsin cannot be t.aken as a true indication 
of the effect of histamine on the peptic cells, even 
though this substance may be credited with exerting 
some stimulatory effect. In their last paper Rivers 
and Vanzant dfOT) recognize the phenomenon of the 
“washing out” of pre-formed pepsin during secretion 
provoked by hi.stamine. ffowever, the.v still maintain 
that histamine actually elicits a secretion of pepsin 
(unfortunately through some error they .ascribe this 
function to the parietal cells). They employed a double 
histamine test in human subjects, administering small 
doses of the drug. The second injection of histamine, 
given ten minutes after the gastric secretion provoked 
by the first dose had greatly diminished, produced a 
less marked, though still considerable rise in the con- 
centration of pepsin in the juice. These authors argue 
(hat. in the short inten-al between the two injections 
of histamine, pepsin could not accumulate in sufficient 
quantity in the tubules. Nevertheless, there is the 
possibility that this was so. In their experiments the 
maximum secretion of pepsin occurred during the 
twenty minutes following the first histamine injection 
and probably coincided with the initial copious secre- 
tion of fluid. Most of the parietal cells are located in 
the neck of the glandular tubules and only a few are 
found in their lower part, which is occupied chiefly by 
the peptic cells. Therefore pepsin has time to accumu- 
late in this part of the tubules during the period 
when the parietal cells are less active, which lasted in 
Rivers and Vanzant's e.vperiments from 30 to dO 
minutes. The second injection of histamine produced 
at the beginning of the secretory period a maximal 
effect (for the dose of histamine employed) on all the 
j’arictnl cells, including those situ.ated at the bottom 
of the gland. It is probably the profuse secretion from 
these cell.s that washes out pep.sin accumulated in the 
lower p,irt of the tubules. 

.Another argument again.st Rivers and Vanzant's ex- 
planation is the fact that both the concentration and 
the output of pepsin continuously fell almost to the 
verj- end of the e.xperiment. Even if it is the case that 
histamine is able to stimulate the activity of the peptic 


cells, its positive effect must be neutfalized in some 
degree by the inhibitory effect of the drug on these 
cells— a fact which Rivers and Vanzant have not taken 
into consideration. 

I re.alize that at the present stage of clinic.al re- 
search on these problems and in their application to 
medical practice these details of glandular .activity 
may seem unnecessary to the physician. But of what 
v.alue then is the determination of pepsin in the gastric 
juice if the drug emplo.ved for the production of the 
secretion is a specific stimulant for only one group of 
cells, i.f. those secreting hydrochloric acid solution, 
and has no definite relation to the activity of the peptic 
cells and may even inhibit their effect? I repeat here 
what I said in 1930, namely, th.at hist.amine is the 
best known test for the functioning of the parietal 
colls and may be used with great advantage for the 
purpo.ee of determining the ability of the hum.m 
g.a.stric glands to secrete fluid and hydrochloric acid, 
but nothing else. 

(4) Such is the state of affairs in perfectly 
normal animals and in healthy humans. Under path- 
ological conditions the relations are much more com- 
plicated. It is h fact of common knowledge among 
clinicians that in certain pathological cases the acidity 
of the gastric juice may be considerably below norm.al, 
whereas the concentration of total chloride m.ay re- 
main approximately at a normal level (Katsch, 192G, 
p. 450). Might these changes in the composition of 
the gastric juice be due to an e.xcessive secretion of 
alkaline gastric mucus? Opinions on this point differ. 
A well known German gastro-enterologist, Kat.sch 
(1926, pp. 446 and 450), states definitely that cases of 
true “HypocliJorhydric” sometimes occur. By “Hypo- 
chlorhydric" he means a p.athological condition in 
which some secretion is still produced, but the JICl 
concentration is greatly diminished or this constituent 
may even be completely absent from the juice. Under 
these circumstances the gastric glands lose their 
ability to concentrate acid up to the normal level, al- 
though the secretion of total chloride is little affected. 
Katsch proposes to discriminate between eases of 
achylia g.astrica with c.ases and, without ‘‘Uypocldonc." 
In the latter not onl.v is the acidity of the juice di- 
minished but the total chloride concentration as well. 
Later on the gastric glands may also begin to lose the 
capacity to produce gastric juice with a normal content 
of chloride, and the volume of the secretion m.ay also 
diminish. Of the American clinicians, Chron and Rei.ss 
(1921) h.ave dr.ai\'n attention to a special type of 
g'astric hypersecretion which is not accompanied by 
hyperacidity and may even be found in cases of com- 
plete anacidit.v. 

On the other hand IVelin and Frisk (193G) hold the 
view that there is no alteration in the mode of hydro- 
chloric acid secretion in cases of hypoacidit.v. The 
subma.ximal rvalues for the acidity they .attribute to 
the decre.ased rate of g.astric secretion and the neu- 
tralizing and diluting effect of the mucus being con- 
tinuously produced by the g.astric mucosa. 

The clinical literature on g.astric secretion is enor- 
mous and very conflicting. The chief criticism th.it 
may be made against the results of so many of the 
earlier investigations on man is the un.satisfactory 
technique employcii in obtaining pure g.astric juice. It 
was not until the introduction of the histamine, and 
later of the insulin test that the clinician had the 
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opportunity of studying a more or less pure secretion, 
although in the case of histamine not all the different 
cells of the gastric glands are activated but only those 
responsible for the formation of hydrochloric acid. As 
an investigation of pathological cases seemed to be so 
essential to an understanding of the normal secretory 
processes of the stomach, Miss Toby (1937a) at my 
suggestion studied the composition of the histamine 
gastric juice of some patients with gastric or duodenal 
ulcer-s, applying the .same chemical methods as she 
used in the investigation of canine gastric juice. In 
this study only samples of juice that were absolutely 
uncontaminated with food-residues, saliva or duodenal 
juices were subjected to chemical analysis. It was 
found th.at in the gastric ulcer patients the acidity of 
the juice and its concentration of total chloride were 
kftrei- uMif the !teatrat eMertife tms mveh hJgher 
than normal. Whereas in normal persons the chloride 
present as neutral chloride constitutes from 19 to 26 
per cent of the total chloride of the juice, in this group 
of patients it averaged 50 per cent of the total 
chloride. The volume of juice secreted in response to 
the same dose of histamine was on the average less 
than in normal persons. In the duodenal ulcer patients 
the acidity of the gastric juice and its concentration 
of total chloride deviated veiy little from the normal. 
The percentage of chloride present as neutral chloride 
was from 17 to 31, t.r. it was practically the same as 
in the juice of normal subjects. There was a tendency 
to hypersecretion. 

How are these facts concerning gastric ulcer to be 
interpreted? One explanation might be that the ability 
of the parietal cells (1) to convert neutral chloride 
into hydrochloric acid, and (2) to concentrate chloride 
up to the normal level, becomes impaired. This is indi- 
cated by the lower concentration of the total chloride, 
the lower acidity and the abnormally high concentra- 
tion of neutral chloride in the juice. 

Another interpretation that suggests itself is that 
the secretion of gastric juice (of constant acidity) is 
diminished and therefore the acid is more effectively 
neutralized and diluted by the gastric mucus than 
normally. Unfortunately this simple explanation is 
unacceptable owing to the following facts. In some of 
the gastric ulcer cases the concentration of total 
chloride in the juice was fairly high (up to 480-490 
mg. per cent) and the total acidity rather low (219- 
257 mg. per cent), although the volume of mucus was 
less than in normal subjects. In some other cases, 
where the rate of secretion was almost normal, the 
total chloride concentr.ation (c.tj. 320 mg. per cent) 
and the total acidity (c.p. 141 mg. per cent) were too 
low to be explained by a .slight increase in the total 
secretion of mucus. 

Yet another explan.ation of the peculiarities of the 
gastric juice in gastric ulcer patients might be offered, 
viz. that under pathological conditions the secretory 
activity of the various cellular groups lining the 
gastric tubules is altered quantitatively. The parietal 
cells then produce a less .amount of acid secretion, as 
shown by the diminished volume of the gastric juice. 
On the other hand, the secretion of other cell groups — 
namely, the peptic cells, chief cells of the neck and 
surface epithelium mucous cells — m.ay be increased. 
Therefore the secretion of neutral or slightly alkaline 


fluid with a low concentration of chloride will be more 
abundant than under normal conditions. -As a result, 
the gastric juice will be less acid, although the pariot.nl 
cells will continue to secrete a fluid of constant acidity, 
and It will contain less total chloride and more neutral 
chloride. It is difficult to s,ny which of these cellular 
groups is in a state of h> 7 )crsecrotory activity in a 
p.ntient with gastric ulcer. The quantity of visible 
mucus produced by the surface epithelium vario<i 
greatly from p.ntient to patient and in several cases 
w.ns even lower than normal. Therefore this mucus 
can hardly be held responsible for the changes in the 
composition of the gastric juice of the gastric ulcer 
patients investigated by Jliss Toby. Neither did the 
peptic cells display exaggerated activity in gastric 
ulcer patients, for the peptic power of the juice was 
xet at a)} hi/rh. This ms oniy to be c.\pecieih .since 
the secretion of gastric juice w.ts provoked by hista- 
mine. Furthermore, the peptic power varied greatly 
from c.ase to c.ase. It had no relation to the concen- 
tration of neutral chloride. Thus the “chief colls of 
the neck” remain the only group of secretory elements 
which m.iy be held responsible for the dilution and 
neutralization of the acid parietal secretion. Unfortu- 
n.ately we h.ave no direct proof th.nt such is the state 
of affairs, but if this supposition is re.ally correct then 
it is clear (1) that the chief (or mucous) cells of the 
neck are somehow affected by the ulceration process, 
and (2) that they respond to histamine stimulation to 
a far greater extent than under normal conditions. 

I must frankly admit that none of these explana- 
tions satisfactorily answers the question under discus- 
sion. Whereas normally the activity of the different 
cellular groups in the g.astric glands is strictly con- 
fined to one definite function or another and the 
.acth'ity of each group is finely adjusted to that of the 
others, in the diseased gastric mucosa these relations 
m.ay be distorted. Under normal conditions the parietal 
cells produce a fluid secretion of practically constant 
acidity, and the peptic cells and mucous cells of the 
neck discharge their secretion with a minimal amount 
of fluid. In pathological cases several possibilities of 
deviation from the normal functioning may be as- 
sumed. Thus the activity of one group of colls may be 
increased over that of another; or a particular group 
of cells may lose its capacity to function with the .same 
precision as normally; or another group of cells be- 
comes overexcitable and now responds with exagger- 
ated secretion to stimuli which under normal con- 
ditions hardly affect it at all. The physiologist seldom 
h.as the opportunity of observing these and other devi- 
ations from the normal. They may be studied perhaps 
by means of specially planned experiments in which 
the function of different groups of gastric cells is re- 
vealed. However this may bo, before we accept any 
theory of gastric secretion which can be applied 
equally satisfactorily to the interpret.ation of normally 
and pathologic.illy functioning g.astric mucosa, a great 
many more experimental pathological, as well as care- 
fully controlled clinical studies must be performed. I 
firmly believe that a full understanding of the secre- 
torj- mechanism of the gmstric glands can he finally 
achieved only through the closest co-operation between 
laboratory and clinic. 
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Report of an Apparent Case of Secondary Pellagra" 

By 

M. B. HOLOMAN, M.D, 
and 

HOiMER I, SILVERS, BI.D., F.A.C.S. 

ATLANTIC CITY. NEW JERSEY 


I T is 1 -ather surprising that after a considerable 
search no clear nor accurate description could be 
found dealing with the state of the rectum and colon 
during or after an attack of Pellagra, 

Diarrhea is a common symptom in Pellagra and 
being common has apparently been accepted as diar- 
rhea without further investigation. We find no de- 
tailed records of proctoscopic examination with de- 
scriptions as to what the mucosa may look like nor as 
to the structural state of the rectum and lower colon. 

It would at least be interesting to know the results 
obtained from a series of post mortem studies upon 
the changes that take place in Pellagra. There may be 
'such a study but the common disposition in the current 
literature is to speak of a diarrhea that has symptoms 
of variable degrees, sometimes preceding the other 
symptoms, and at other times present in severe form 
towards the end of the disease. That diarrhea occurs 
in Pellagra is evident, but it is not so clear Just what 
destructive processes accompany this disease. 

It has been shown that Pellagra occurs with, or 
secondary to, various chronic lesions of the intestinal 
canal, particularly those lesions that ai’e destructive 
to the mucosa or those that interfere with the func- 
tions of this membrane. 

Ian Murray (1), -vvi’iting in the Glasgow Medical 
Journal, quotes Fakhry as finding that “a definite re- 
lationship between the incidence of Pellagra and in- 
testinal schistomiasis, and also recalled the fact that 
among sixt 3 '-five Gei-man pidsoners of war who de- 
veloped Pellagra, sixty-three were suffering from 
amoebic dysentery or bacillary dysentery. 

Turner (2), in the American Journal of Tropical 
Medicine, makes the obseiwation that “most of the ex- 
haustive monographs in Pellagra give little informa- 
tion concerning organic lesion of the gasti'o-intestinal 
ti*act in this disorder. Most of them -refer to chronic 
gastritis and ulcers in the large and small intestines.” 
His work in the Charity Hospital has led him to the 
conclusion that gross organic disease of the gastro- 
intestinal tract may be associated with Pellagra much 

^From the Proctoloiiic Service, Atlantic City Hospital. 


more commonly than is generally detected. He reports 
16 cases out of 75 seen as having definite gastro-enter- 
ological changes, most of which occurred in the lower 
or terminal gut. 

Lariniore (S) discusses a case in which for ten years 
there was persistent ill health marked by duodenal 
ulcers for which a number of operations were per- 
formed, including gastro-enterostomy, two explora- 
tions for hepatic abscess and re^-operation for gastric 
and duodenal drainage. In this patient Pellagra de- 
veloped. 

Eusterman and O’Leary (4) discuss the probable 
secondary invasion by Pellagra and report 13 addi- 
tional cases. 

Numerous reports through the literature have led 
to the conclusion that Pellagi*a apparently does appear 
as a secondary manifestation in a proportion of indi- 
viduals ill from various diseases of the gastro-intes- 
tinal tract. 

The following report is that of a young colored male 
whose predominating symptoms -were rectal and lower 
colon inflammation, that this inflammation was present 
for a long time preceding the pellagric symptoms, and 
that extensive changes took place in the rectum and 
sigmoid with marked deformity occurring, 

HISTORY 

A patient, J. J., Negro, male, age 23, admitted to the 
Atlantic City Hospital, April 23, 1935, -with the chief com- 
plaint of diarrhea and pain in the rectum. The family 
history and past personal -histoi’y were essentially nega- 
tive. The history of the present illness revealed that a 
bloody diai-rhea occurred about three years prior to the 
present time, at which time he had eight to nine bowel 
movements a day, lasting about four days; treatment not 
ascertained. Two years later, December 1, 1934, or five 
months prior to admission to the Hospital, there re-occur- 
red the loose bowel movements having from nine to twelve 
a day with bleeding and gi-iping pains in the abdomen, 
which condition persisted for approximately two months; 
during which time he had lost thirty-five to forty pounds. 
There was no loss of appetite at any time. For the next 
three months, the patient had only about five to six pas.s- 
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apes per day. DurinK these five months there was a pro- 
gressive weakness and an occasional numbness of extremi- 
ties. 

PHYSICAL EXAMINATION 

Revealed a very emaciated, younp adult Nepro male, 
with peneral physical findings essentially neg.ative. 
The recto-.sigmoidal examination revealed a marked 
wasting of the ischio-rectal space, external skin tabs 
present, slight eversion of the mucous membrane and 
a complete loss of external sphincteric tone. A digital 
examination further disclosed no pathology. Upon 
passage of the sigmoidoscope evident ulcerations were 
noted beginning at the ano-rectal junction and e.xtend- 
ing well into the rectosigmoid.al region. The ulcera- 
tions were deep, bled easily and profusely and were of 
no particular typo or size with irregular spacing. 
There were areas of more or less normal mucous 
membrane between areas of ulceration. 

Initi.nl laboratory findings reve.nled a definite 
anemia, approximately three million R.B.C. with a 
40% Hemoglobin, White Count showed no leucocytosis 
with a slightly abnormal increase of lymphocytes. 
Only slight kidney pathology was noted in the urinary 
examin.ntion. The blood Wassermann and Kline were 
both negative. The Frei test was negative. 

Study from every standpoint was made from time 
of admission. However, the diagnosis of Pellagra was 
not arrived at until after a month, when the derma- 
tologic manifc.stations made it evident. 

Subsequent proctologic e.xamination reve.nled a 
fairly rapid rectal involvement which was at all times 
the predominating feature of the c.nse with the bowel 
movements ranging from four to seventeen per day. 
The ulcerations became more numerous and more 
closely set until a gradual coalescence occurred bring- 
ing about a gradual destruction of the bowel structure. 
Beginning about the eighth month there was notice of 
some stenosis with the formation of small adenomata 
which were rather numerous. Finally during the last 
month of life, the bowel became contracted into a 
small tubular canal; beginning about one inch above 
the ano-rectal lino, it was hard, firm and more or less 
rigid, so that the proctoscope could not be passed. The 
area that could be seen was one mass of ulcerations 
without any areas of normal raucous membrane. When 
near the last a definite obstructive element came into 
pl.a.v, an ileostomy was re.'-orted to; finding in this 


region at operation a bowel relativel.v free of involve- 
ment, whicii bore out X-ray findings, pre-operatively. 
This operation was re.sortod to mainly in an attempt 
to give the patient comfort. However, death occurred 
five days later. 

Throughout hospitalization, during a twelve month 
period, numerous smears were taken directl.v from 
ulceration and many more stool examinations were 
m.ade in an attempt to isolate Amoeb.i, B. Shiga, and 
B. Flexnor, diplostreptococii and other organisms with 
repeated negative findings; there being reported onl.v 
those org.anisms norm.ally inhabiting the gastro-in- 
testinal tract. There was used emperically .specific 
treatment for Amoebiases. Bargain’s vaccine was used 
as w.as all means of dietetic rogime.s and vitamin 
therapy, to no avail. The greatest amount of improve- 
ment, and that vei"}' slight, wis believed tliscernprl 
with the use of Calcium therapy with parathyroid ex- 
tract. The blood picture was essentially unaltered by 
numerous transfusions and various other means. The 
range in weight was from ninety to one hundred 
pounds. 

In this individual the predominating symptoms were 
those of an intense colitis and these symptoms were 
justified when examination by proctoscope was made. 

The gross change in the bowel was perfectly obvious 
as well as extensive, producing in the ampulla of the 
rectum such changes in shape, size, and contours, that 
the finger could not be passed and eventually produced 
obstruction. 

This violent inflammation had been going on for 
months before there was any change in mental state, 
nen’ous phenomena or skin manife.stations. Those 
changes in mental state, and dermatologic findings 
came so late in the disease that we were led to believe 
that the Pellagric .state could have been secondary to 
the ulcerative colitis. 
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A Case of Peptic Ulcer in 


FRANCES R. 
JA.MES A. 

A POSSIBLE relation between intracranial lesions 
and the presence of gastro-intestin.al ulceration 
had been suggested repeatedly but not until 19:52. 
when Cushing published his review of this subject. 
Avas this a commonly recognized and accepted observa- 
tion. 

Cushing reported three cases of acute perforating 


a Child Following Brain Injury 
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gastro-intestinal lesions which followed operations for 
cerebellar tumor. He also cited two cases of ga.stric 
erosions following operations for brain tumor, two 
cases of gastric ulcer associated with malignant hyper- 
tension with choked discs, the case of a child of ten 
with a chronic cicatrizing duodenal ulcer associated 
with a recurring cerebellar tumor, and the case of a 
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man with duodenal ulcer who had recurrence of 
uastric distress associated with each of three exacer- 
bations of intracranial symptoms from a radio-sensi- 
tive tumor encroaching- on the third ventricle. 

In verification of his observations the experimental 
production of gastric and duodenal lesions following 
various intracranial procedures has since been ac- 
complished by Keller and his associates, who found 
that lesions in the neighborhood of the third ventricle 
were prone to produce changes in the gastro-intestinal 
mucosa, either h.vperemia, erosion, or crater for- 
mation. 

.Although these obseiwations are significant because 
of their bearing on theories of the etiologj’ of ulcer 
their importance is lessened because of the rareness of 
reported cases in which there is an unmistakable con- 
nection between the intracranial and the gastro-in- 
testinal lesions. The actual incidence of such eases 
may be greater, however, than appear at this time. 
For this reason the follo-uang case is worthy of being 
placed on record: 

The patient was a boy of eleven years, somewhat 
below average stature, but well nourished, vigorous 
and healthy. According to his mother’s story, the only 
illness he had ever had occurred at long intervals, and 
consisted of "bilious spells” by which she meant spells 
of nausea, vomiting and constipation, accompanied by 
slight fever. After a dose of castor oil he always re- 
covered promptly. 

On October 22, 1936, he was struck by a truck and 
knocked unconscious. He regained consciousness after 
a few minutes and was later taken to the ho.spital 
where he was treated for concussion and an injured 
right foot. During the first twenty-four hours after 
the injury, he vomited repeatedly, but improved 
rapidly thereafter, and was allowed to go home on the 
fourth day and to return to school in another ten daj’s. 

Twent.v days after the accident he began to com- 
plain of a dull aching in his frontal region particu- 
larly above the left eye, occurring usually in the morn- 
ing hours shortly after arising. There was some 
vertige and occasional diplopia. His eyes burned and 
hurt him if he read. His appetite began to fail at this 
time and he complained of sharp, severe pains in the 
epigastrium a little to the left of the mid-line. The 
pains occasonally occurred as he was eating, lasted 
for a few minutes and then subsided. 

Six weeks after the injury he was first seen by Dr. 
Brown, who made a diagnosis of contusion and lacera- 
tion of. the brain with sequelae of headache and dis- 
turbance of vision. The extent and location of, the 
brain lesion could not be determined in the absence of 
localizing signs. He was extremely nervous. Lumbar 
puncture showed an increased cerebro-spinal fluid 
pressure of 180 m. m. of water. The treatment pre- 
.scribed consi.sted of a low fluid — low salt diet, rest, 
and one and one-half grains phenobarbital daily. 


Dr. T. J. Vanzant investigated the visua) disturb- 
ance and found a marked convergence, insufliciency 
with a near point of convergence at 600 m. m. Orthop- 
tic training was instituted. 

Because the differential blood count revealed a ten 
per cent eosinophilia, e.xamination of the stools were 
made with the result that it was discovered that they 
contained a large amount of blood. The boy had not 
noted that his stools were tarrj- but the mother re- 
called that on December 18 and again two daj's later 
the boy had suddenly gro-wn quite pale and felt weak. 

FJuroscopic examination of the stomach and duo- 
denum was then requested and showed a nm-mal 
stomach, but the duodenum was small, irritable, and 
showed a constant deformit}'. A diagnosis of super- 
ficial duodenal ulcer was made. 

He was then placed on a diet consisting of six feed- 
ings of bland food, restricted as to liquid and to salt 
content. He was given six doses of an aluminum sili- 
cate preparation each day. The dosage of phenobarbi- 
tal was increased to two and one-fourth grains daily. 
On this management headache disappeared, nervous- 
ness was controlled, and abdominal pain ceased. There 
was no recurrence of gross bleeding, and repeated 
stool e.xaminations disclosed no occult blood. 

After one month the diet was made moi-e liberal 
but the salt and water content was kept loiv and coarse 
foods were prohibited for two months more at which 
time he had apparently recovered from all evidence of 
intracranial and gastro-intestinal disturbances. The 
eye condition returned to normal under orthoptic 
training, the near point of convergence decreasing 
from 600 m. m. to 40 m. m. 

Since the history prior to the accident had never 
suggested the presence of a duodena! ulcer, which is, 
of course, extremely rarely diagnosed in children of 
this age, and since the ulcer seemed to be an acute, 
shallow, recent one from the X-ray appearance, we 
conclude that it arose during convalescence from the 
brain trauma. It is to be recalled that there was re- 
curring vomiting for the first twenty-four houi's after 
injury, after which his condition rapidly improved. It 
was not until post-concussion symptoms appeared that 
epigastric pain and melena occurred. 

Since the patient was suing for compensation the 
question of prognosis was important. Would the well 
known tendency for ulcer to recur be manifest in this 
bo.v later in life? If the injurj' to the brain was the 
precipitating factor in the development of the ulcer, 
we would not expect recurrence of trouble in the duo- 
denum unless there should be recurrence of neurolo- 
gical symptoms also. 
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Un usual Hematemesis or Gastrorrhagia 

Hereditary Hemorrhagic Telangiectatic Dysplasia with Gastrostaxis or Stomachorrhagia 

(Goldstein’s Hematemesis) 

By 

HYMAN I. GOLDSTEIN, M.D. 

CAMDEN. NEW JERSEY 


G astric hemorrhage is frequently looked upon as 
a catastrophic and serious complication. Rarely 
one meets with massive hematemesis that does not re- 
quire emergency or operative interference. The occur- 
rence recently of two cases with recurrent massive 
gastrorrhagia due to gastric telangiectatic dysplasia 
in the same family lead me to make these few remarks. 

In such cases, injections of Moccasin snake venom 
(Lederle's, N. Y.), as used by Peck & Rosenthal, of 
Mt. Sinai Hospital (New York) — [Ai'ch. Dermat. and 
Syphil., 35:831-864, May, 1937] may be effective in 
checking and preventing such telangiectatic bleeding. 
Russell viper venom (‘Stypven,’ B. & W., London), in 
solution, given oralls’’, has checked gastric bleeding. 

In addition to 'these measures, one may use (intra- 
venously) Congo red solution and calcium gluconate, 
with or without intramuscular injections of parathoi-- 
mone, where blood transfusions are not possible or 
have failed to control the bleeding. Concentrated liver 
extract injections and cebione or (ascorbic acid and 
vitamin “P”) may also be helpful. 

Gastric bleeding, when not due to ulceration, neo- 
plasm, polyposis, portal thrombosis, gastric allergy, 
hepatic cirrhosis, varices, blood dyscrasias, Geisbock’s 
disease, “haematemesis puellaris,” arterial nevus or 
varix of the lower end of the esophagus, angioneurotic 
edema, thrombophlebitic spleen, erythema multiforme 
with gastro-intestinal manifestations (Osier), splenic 
anemia (Banti’s disease or “Klemperer’s anemia”), 
other severe anemias, leukemias, Hodgkin’s disease, 
scurv}^ gastritis, and uremic states, may sometimes 
be explained by the presence (noted gastroscopically), 
of gastric' telangiectases in patients suffering from 
Rendti-Osler-Weber's disease or Goldstein’s Heredo- 
familial Angiomatosis with recurring hemorrhages. 

Of interest in this connection are the reports by 
John Abercrombie (1780-1844) — [IV. “Haemetemesis” 
in “Pathological and Practical Researches on Diseases 
of the Stomach, The Intestinal Canal, The Liver, and 
Other Viscera of the Abdomen” — ^pp. 80-81, 1828, 
(London and Glasgow), Edinburgh, Waugh and 
Innes] ; Sir George Burrows [“Constitutional haema- 
temesis, particularly in females”! Tweedie’s Library 
of Medicine, Vol. 6, p. 38, 1840] ; T. H. Sawtell 
[Clinical Society’s Transactions, London, 19:1-4, 
1886] ; W. Hale White [“Gastrostaxis” or “Haema- 
temesis without ulceration,” Lancet, Vol. I, No. 4061, 
1819-1820 (June 29), 1901; No. 4340, II, 1189-1195 
(Nov. 3), 1906; Vol. I, p. 416, 1912]; Donald W. C. 
Hood [“Haematemesis, with special reference to that 
form met with in early adult female life” — ^Trans. 
Med. Society of London, 15:283-297, 1892]; James 
Hamilton [“Observations on the Utility and Adminis- 
tration of Purgative Medicine in Several Diseases” 


— 6th Chapter: pp. 108-117, 1805, Edinburgh, C. 
Stewart] — speaks of "one variety of haematemesis 
which attacks females who are from eighteen to thirty 
years of age; and it rarely appears sooner” — (Vicari- 
ous menstruation), and J. Lordat (1773-1870) of 
Montpellier — [Traite Des Hemorrhagies, p. 6 and p. 
86, 1808, Goujon, Brunot-Labbe, Paris; “First Lines 
of the Practice of Physic,” Book IV, Chap. I, Sec. II, 
Para. 744, etc. — In Chapitre IV, (“Hemorragies par 
fluxion locale”; 3e Genre.), p. 86, Lordat refers to the 
report by Helwich (Morb. Uratislav., 1701]. 

Ashwell [“Chlorosis and its ’Complications” — Guy’s 
Hosp. Reports, Vol. I, 1836] regarded chloi'osis as con- 
nected with amenorrhea and stated “a vicarious dis- 
charge of blood from the stomach by vomiting is not 
an unusual concomitant of protracted chlorosis and 
amenorrhoea.” W. Leube alludes, also, to such possible 
association [Ziemssen’s Cyclopaedia of the Practice of 
Medicine, Vol. VII, 271 and 274, English Transl., 1876, 
Wm. Wood & Co., New York; “Hemorrhage of the 
Stomach,” pp. 269-293]. 

Sir George Burrows (1840) speaks of hematemesis 
independent of any apparent change of structure in 
the mucous membrane of the stomach or in any organ 
capable of influencing the circulation through that 
membrane “is certainly rare,” although he believes he 
has met with several such cases. “Such cases usually 
occur in women between 30 and 40 years of age.” 

Reference should here be made to the publications 
by Dalche [“Essai sur L’Embarras Gastrique Et Le 
Vomissement De Sang” — An. XI, 1803, Paris Theses 
— Vide pp. 29-66 — “Hematemese Ou vomissement de 
Sang”] who gives a historical review referring to 
early observations by C. Pinel, Henricus ab Heer, 
Riverius, Hippocrates, Hoffmann, Joh. Rhodius, 
Bartholinus, Lieutaud, de Lorry, Juncker, C. Portal, 
Morgagni, etc.; Latour (1828); W. P. Herringham 
[St. Bartholomew’s Hosp. Reports, XLIV, 11-21, 
1909] ; A. G. Gullen (1906) ; B. Dawson (1905) ; Osier 
(1902), and Helwich (1701). 

Helwich spoke of a woman who was 40 years old 
and had borne several children. Every year, in the 
Spring, at the end of the Summer, and in the Autumn, 
she brought up a quantity of blood from the stomach 
for a period of four daj's. 

D. Latour (1828) says that Portal, Franck, Hoff- 
mann, VanSwieten, Baldinger, Warton, and others 
have observed that among those who have died from 
gastro-intestinal hemorrhage, the mucous membrane 
of the stomach and intestine may not show any lesion 
from which the blood came! [Histoire Philosophique 
et Medicale des Hemorragies, Vol. I, 287, 1828, Paris]. 

Dalche (1803) says that gastric bleeding without 
lesions are commoner in virgins and that the hemor- 
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rhafft- most usually occurs in the Spring and Autumn, 
and mentions further, that after death there may be 
no erosion of the internal surface of the stomach. 

A.shwell [“Obseirations and its Complications” — 
vith case.s— Guy’s Hosp. Reports, ^■ol. I, 529-579, 
IS.'inj reports Cases 5, G, 7, S and 9, which are of 
particular interest in connection with the above re- 
marks. In Case 5, he reports a delicate girl of 16 
years, suffering from “chlorosis complicated with 
vicarious discharge of blood and disorder of the 
stomach and bowels” — fpp. 561-5G2). She had severe 
attacks of hematemesis and occasional epistaxis, and 
two lighter attacks of g'astric hemorrhage. 

Richard M. Smith and Sidney Farber, of Boston, 
discus.s splenomegaly in children with early hema- 
temesis (.Tour, of Pediatrics, 7, Ko. 5, 585-G08, Noi’., 
1935], 

Bertrand Dawson TBrit. M. J. 11:1032, 1905] be- 
lieves hematemesis in j’oung women to be due to the 
menstrual molimen. if not to vicarious menstruation, 
and used the term “haemorrhagic gastraigia" while 
Donald IV. C. Hood’s term (1892) is "haematemesis 
pvcHaris." 

The case of fatal hematemesis, reported b.v Carnot, 
Rachet and Delafontaine [Bull, et mem. Soc. 3Ied. d. 
hop. de Paris, 53:538-541 fJIay 13), 1929] was due to 
hemorrhag'e from an arterial nevus of the esophagus. 

IV. P. Herringham f"On Gastric Ulcer and Gastro- 
sta.xis,” St. Bartholomew’s Hosp. Reports, 44:11-21, 
1909' commends fp. 12) on a form of hematemesis in 
young women akin to the epistaxis common among 
boys, and which might be called, by Hale MTiite’s 
term. ’’Ga.'tro-sta.xis” (1906) or dripping of blood 
from the stomach. He showed a case of ga.stric bleed- 
ing iiof dependent upon ulcer. 

Sir Thomas Watson, in his Lectures [Vol. II, p. 
49G, 1871. 5th Ed.] also mentions hematemesis occur- 
ring as vicarious menstruation. 

W. Hale IVhite collected 29 cases of gastrosta.xis 
fLancet. Xo. 4340, 1189-1195 (Xov. 3). 190G] and 
states “are not some patients .said to be afflicted with 
gmstric ulcer really suffering from a different dis- 
ease?” He says further, frequently in women, be- 
tiveen 20 and 40 years, associated with chlorosis, and 
at times occurring apart from chlorosis, haematemesis 
is met with, irithout any ulceration. 

Gastric capillary hemorrhages are not uncommon as 
the result of increased permeability of the mucous 
membrane caused by allergic reactions. Sante (193G) 
reported massive hemorrhage from the gastro-intes- 
tinal tract attributed to allergy. Gastrorrhagia, due to 
allergic reactions, have also been reported by Andresen 
fl934) : R. A. Gutmann fl932) ; Crispin fl915 and 
1910): Horn's fl904) : Halstead fl905) ; Osier fl904 
and 1914 1 : A. Tzanck (1932); Dutton and Lintz 
''1925): .Albert Rowe (1937), and others have men- 
tioned gastro-intestinal bleeding due to food allergy. 

We might recall Widal's “COLLOIDOCLASSIC 
DI.ATHESIS." and Bray's “ALLERGIC DIATHE- 
SIS” or the inheritance of the tendency to develop 
allergic reactions — the transmission of allergic pro- 
pen,sitie.=. 'such as are rarely, if ever, obseiwed in 
animals'). 


Rowe (1937) states: “an e.xaggerated tendency to 
allergy is not only transmitted, but that the tendenev 
to develop certain t.vpes of allergy such as pollcii, 
animal emanation, or food allergies often is inherited’' 
[Rowe: Clinical Allergj-, p. 45, 1937, Lea & Febiger, 
Philadelphia], 

Gastro-intestinal allergy occurs not infrequently in 
patients suffering with bronchial asthma, especl.-illy 
when due to food sensitization. 

Enfield [Amer. .1. Digestive Dis. and Nutrition, 3, 
No. 1, G9-70, Harch, 193G] reported on “Gastro-Duo- 
denal Hemorrhage of Unknown Origin.” 

Osier spoke of “Hereditary angioneurotic edema”— 
[Am. J. 3Ied. Scs., 95:362, 1888] and discussed “The 
Visceral Lesions of Purpura and Allied Conditions” 
[Brit. Med. J., 1:517, 1914]. An important contribu- 
tion by Osier was his paper “On the Surgical Im- 
portance of the Visceral Crises on the Erythema 
Group of Skin Diseases” — [Am. J. Med. Scs., 127:751, 
1904]. 

Mention of interesting instances of gastric bleed- 
ing, not due to any organic lesions in the stomach, was 
made by Stephen Mackenzie; Habershon; Sidney Phil- 
lips (1887): Jacques Lordat (1808) ;. Andral (1828); 
Chomel, and Prof. W. Leube, of Jena. 

Norah Schuster’s (Jan., 1937) case of "familial 
telangiectasia" showed numerous gastric and duodenal 
telangiectases with multiple aneurysms of the splenic 
artery at necropsy [Jour. Path, and Bact., 44, No. 1, 
29-39, Jan., 1937], 

Probable cases of gastrostaxis and telangiectatic 
dysplasia of the stomach with ga.strorrhagia (or 
“Goldstein’s hematemesis”) were those reported by 
UHman, of Vienna (1896, 1900) ; W. H. White, of 
London fl90G, 1912) ; Pons, Meine and Blenkle, of 
Asburv Park (1929) ; L. N. Boston, of Phila. [Am. J. 
M. Scs., 180:798, Dec., 1930]; MTiite [The Lancet, I, 
No. 4061, 1819-1820, (June 29), 1901]; Guttmann, 
La\-al and Schlumberger (1932) ; Benhamou (1933) ; 
Kessel [J. A. M. A., 97:1058 (Oct. 10), 1931]; H. I. 
Goldstein [Brit. .Aled. J., No. 3937, 1275 (June 20), 
193G; Arch. Internal Med., 48, Part I, 83G-8G5, Nov., 
1931; Acta Dermato-Venereologica (Stockholm) XIII: 
Facs. G, G61-694, Dec., 1932; Arch. Dermat. and 
Syphilok, 26:282-308, Aug., 1932; “Goldstein’s Hema- 
temesks,” J. -A. M. A., 108, No. 14, 1202 (April 3), 
1937] ; Thomas FitzHugh, Jr., of Phila. [Am. J. M. 
Scs., 166:884, Dec., 1923; 181:261, Feb., 1931]; Mat- 
thew S. Ersner, of Phila., in his discussion of Gold- 
.stein’s paper before the Jledical Society of New 
-Jersey, June 13, 1930, mentioned two cases of gastric 
bleeding of telangiectatic origin. The father of one 
of the patients mentioned by Ersner, suffered from 
stomachorrhagia, which led to an exploratorj' laparo- 
tomy, but apparently nothing was found at operation, 
and there was no abatement of the gastric bleeding! 
Other members of this man’s family suffered from 
severe recurring attacks of nosebleed and numerous 
telangiectases ["Hereditary Epista.xis ; with and icith- 
ont ' Hereditary (Familial) multiple Hemorrhagic 
Telangiectasia” — .Jour, of the Med. Society of N, J., 
28. No. 4. 309-327, April. 1931, Ersner’s Discussion, 
pp. 326-327J. 
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H istidine has recently been proposed and used 
for the parenteral therapy of peptic ulcer. The 
experimental work of Weiss and Aron (17, 18, 19) in 
five Exalto-Mann-Williamson dogs (E.M.W. dogs; 
transplantation of pancreatic and biliarj' portion of 
the duodenum into the terminal ileum, with continuity 
of the gut restored by anastomosis of pylorus and 
jejunum) has formed the 'meager background for the 
clinical use of this amino acid. Histidine apparently 
prevented gastrojejunal ulcers regularly occurring in 
these preparations. It was suggested that the inability 
of these dogs adequately to digest proteins resulted in 
a deficiency of essential amino acids, and that one of 
these, histidine, was necessary for the maintenance of 
the integrity of the gastro-intestinal epithelium. 

The small number of animals and brief period of 
observation used by the above authors, however, 
rendered their work open to criticism. The recent re- 
port of Fauley and Ivy (2) on a large series of E.M.W. 
dogs shows that ulcers can be prevented by a special 
diet’ or fundusectomy. The conclusion that gastric 
acidity is more important than nutrition in the eti- 
ology of these ulcers is also supported by the experi- 
ments of Morton (10) who showed that such ulcers in 
dogs with surgical duodenal drainage into the ileum 
will heal if the stomach is again anastomosed to the 
jejunum at a point distal to the original ulcer. Barry 
and Florey (1) using the Matthews and Dragstedt 
operation on cats and young pigs (small fundic pouch 
anastomosed to the terminal ileum) were unable to 
demonstrate any prophylactic effect of histidine on 
the resulting ulcers. Stalker, Bollman and Mann (14) 
have shown that histidine will not prevent the for- 
mation of cinchophen ulcers in dogs, and Windwer 
and Matzner (20) were unable to prevent ulcer for- 
mation in rats (pepsin-HCl method) by using histi- 
dine. Indeed, they found that normal rats developed 
ulcers if injected with the amino acid. 

The only i-eport that might be considered as parti- 
ally confirmatory of the original work of Weiss and 
Aron is that of Flood and Mullins (3). Of twelve 
histidine treated E.M.W. dogs, 46 per cent were ap- 
parently protected from ulcer formation, whereas all 
five control dogs developed ulcers. Elaborate chemical 
and pathological examinations, however, failed to show 
any difference between the control and histidine dogs 
to which the results might be attributed. Very re- 
cently, Sandweiss, Salzstein and Glazer (11) reported 
that in fourteen histidine treated E.M.W. dogs, 13 or 
93 per cent showed ulcer formation; twelve controls 
all developed ulcers. They suggested that the results 
of Flood and Mullins may be due to the fact that the 
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latter workei's divided the duodenum slightly below 
the pylorus, and that the duodenal stump remaining 
attached to the stomach possibly prevented the occur- 
rence of ulcers. 

Early clinical reports on the therapeutic efficacy of 
histidine injections in peptic ulcer patients were uni- 
formly enthusiastic; but a careful scrutiny of these 
publications reveals few control studies, a lack of 
rigid selection of patients and criteria of cure, and no 
analyses of late results. Volini and McLaughlin (15) 
claimed that histidine reduced both the volume and 
acidity of gastric secretion of patients in response to 
test meals and histamine, and Gardiner (6) apparently 
confirmed this finding. All other ■workers have been 
unable to substantiate these results. In a later report, 
Volini and McLaughlin (16) suggested that histidine 
may act by virtue of stimulating a histaminase, 
which, in turn, inactivates histamine; thereby gastrin 
(gastric “secretin”) is inhibited, thus reducing 
gastric acidity, seci'etion, and motility. 

More complete and critical studies on large and ade- 
quately controlled groups of peptic ulcer patients have 
recently appeared, especially those by Sandweiss (12, 
13), Martin (9) and Flood and Mullins (4). The con- 
clusions were reached that the effects of histidine in- 
jections are mainly symptomatic and transient; that 
the extravagant claims made for this amino acid are 
unwarranted: that although parenteral therapy may 
be of some value in the small percentage of cases fail- 
ing to respond to diet-alkali management, saline or 
distilled water injections produce as prompt and 
dramatic relief as does histidine. The possibility looms 
large, therefore, that the therapeutic effect of histi- 
dine is a psychic one. 

When the experiments to be communicated in this 
paper were first undertaken (September, 1935), it 
seemed desirable to test in the laboratory effects of 
histidine on gastric function. Many clinicians were 
using histidine in an uncritical manner, and controlled 
laboratory studies of the possible gastro-intestinal 
actions of histidine were quite meager. The pui-pose 
of the study was to determine if histidine injections 
in any way altered the secretory response of gastric 
pouch and gastrostomized dogs previously standard- 
ized either to a histamine stimulus or test meals. In 
addition, in vitro tests were made of histidine effects 
on the tone and motility of rabbit intestine. 

METHODS AND PROCEDURE 
Animal Experiments: Five healthy adult female dogs 
were used. Three gastric pouch animals were prepared in 
the usual manner; in two, the accessory stomachs were 
innervated, the third was an Heidenhain preparation. 
Erosion of tissue about the pouch openings was prevented 
by a simple self-retaining rubber catheter technic devised 
by the authors (6), and alkali dressings were in this way 
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Fii?. 1. Gastric secretory response to histamine before 
and after histidine. Pavlov grastric pouch dog* E. Weight, 
IC kjT. Each cun’e constructed from averagrc values of at 
least ten trials. There is no appreciable change in either 
volume or acid values following a course of histidine. 


completely eliminated. Two dogs were gastrostomized, and 
.•similar catheters with removable glass stoppers to prevent 
spillage of gastric contents were kept permanently in 
place. The pouch dogs were trained to the usual harness 
collection apparatus, and the routine precautions regard- 
ing Pavlov gastric pouch animals were carefully obsen'cd. 

Standardization and testing were done as follo\vs: One 
Pavlov pouch dog (E) weighing 10 kg. was standardized 
during ten trials for its fasting gastric response to hista- 
mine base. 0.1 mgm. per kg., administered subcutaneously 
a«5 the acid phosphate salt. Samples wore taken at fifteen 
minute mteiTals until resting values returned. Histidine* 
wa.s then given intramuscularly once daily for thirty in- 
jection.® in the dose of 0.2 gra. (5 c.c. of a 0.4Cr solution of 
the monohydrochloride). During and after the course of 
histidine, dog E was again tested at inter\'als with hista- 
mine. At the conclusion of the histidine injections the re- 
sponses to test meals of 450 grams of lean hamburger 
were also determined in this animal, and compared with 
known preinjection values for such test meals. 

The two other pouch dogs were standardized to test 
meals over a period of eight weeks. Dog T, %veighing 15 
kg., with an innervated accessory stomach, received 300 
grams lean hamburger, and dog J, weighing 20 kg., and 
with extrinsic nerves to the pouch severed, received 450 
grams of a commercial dog food, Red Heart A, consisting 
of cereal, beef, soy bean flour, yeast, and cod liver oil. 
Hourly collections of pouch secretion were made until fast- 
ing levels returned, the volumes recorded, and acid values 
titrated. After adequate standardization, daily intra- 
muscular histidine injections were given in the dose and 
number stated above "^vith the exception that dog T re- 
ceived additional injections twice daily for ten days follow- 
ing the routine thirty doses. Experimental runs were made 
thrice weekly during standardization, twice weekly during 
the course of histidine injections, and once or twice weekly 
thereafter for from five to ten months. Pouch dog T, be- 
cause of a verj* large accessoiy stomach secreting as muck 
as 150 c.c- per hour at the height of response to the test 
meal, required the daily oral administration of supple- 
mentary sodium chloride in capsules in order to maintain 
a normal electrolyte balance. 

The two gastrostomized dogs, A weighing 14 kg., and 
R, v.’fighing 12 kg., were standardized to test mcal.s of 300 
and 200 grams of lean hamburger respectively, over a 
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period of two months. Thirty daily injections of histidine 
in the dose stated were then given, during and after which 
the gastric responses to the test meals were c.\amined 
tudee weelily. Samplings of gastric contents were made 
through the catheter at inten-als until the stomach was 
empty. The samples removed were approximately 4 c.c. in 
volume. Such collections were immediately heated to boil- 
ing to arrest peptic digestion, centrifuged, the per cent of 
solid content recorded, and the supernatant juice analj-zcd 
as described below. 

All specimens of pouch juice or gastric contents were 
titrated in one c.c. portions against N/60 NaOH delivered 
from a microburette. Topfer’s and phenolphthalein indi- 
cators were used to determine the free and total acid 
values respectively. Results were recorded in millicquiva- 
Icnts of acid per liter of gastric secretion or contents. 

Gastro-intestinal fluoroscopic examinations* were made 
in pouch dogs E and J to determine emptying time and 
motility. Direct examinations of the mucosa of the acces- 
sory stomachs were made periodically unth the aid of a 
cystoscope passed through the pouch opening. 

7n Vitro Experiments: Isolated strips of rabbit ileum 
were studied in an organ bath to determine the effects of 
histidine on intestinal tone and motility. Dilutions ranging 
from 1:500 to 1:2,000,000 were tested. Oxygenated 
Ringer-Locke solution at 37.5“ C. was used as the bath 
fluid, and graphic recording of the smooth muscle con- 
tractions was made by means of the usual muscle lever- 
kymographic apparatus. 

RESULTS 

All the dogs remained in good health and main- 
tained or increased their weights during the period of 
observation. No untoward local or systemic reactions 
to the histidine injections were seen. Direct e.xami- 
nation of the pouches revealed normal gastric mucosa 
in all instances throughout the e.xperiments. 

I. Secretory response to histamine. 

In Fig. I are shown the acid and volume responses 
to histamine obtained in gastric pouch dog-E. This 
animal had a small pouch which secreted an average 
of around 4 c.c. in the fifteen minute period of maxi- 

♦We are I'ntJcbicd to Dr. H. M. WiJ«on for testa. 



Fig. 2. Secretory rc.sponse of accessory stomach to test 
meal before and after histidine. Heidenhaio gastric pouch 
dog J. Weight, 20 kg. Fed 450 grams mixed meaf. The 
pre-histidine curve repre.'ents the average of 25 experi- 
ments; the post-histidine curve, 45 trials over a period of 
ten months. Note the prolongation of the secretory period. 
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Fig. 3. Gastric secretory response to test meal before 
and after a course of histidine. Pavlov gastric pouch dog 
T. Weight, 15 kg. Fed 300 grams lean hamburger. Pre- 
histidine curve represents the average values for 20 stand- 
ardization experiments; the post-histidine cui-ve, the aver- 
age of 18 trials. There is no significant alteration due to 
the injections. 

mal response to histamine. Each value in the curves 
represents the average of at least ten determinations. 
It is at once evident that no appreciable difference oc- 
curred in either the volume or acidity of the pouch 
juice produced by histamine stimulation before, 
during or after the course of histidine. 

11. Secretory response to food in gastric pouch dogs. 

In none of the three dogs used in these experiments 
was there any evidence obtained that the gastric 
secretory response to food decreased either in volume 
or acidity after treatment with histidine. To the con- 
trary, in two of the animals studied there occurred an 
increase in the secretory response to the test meal, due 
largely to a prolongation of the period during which 
secretion took place. 

In Fig. 2 are presented the results obtained in Dog 
J which also tj'pify those obtained in Dog E. The pre- 
histidine control curves for volume and acid response 
to the meat meal in this dog represent the averages 
for a two month standardization, and are character- 
istic of the normal type of secretion curves resulting 
from food in gastric pouch dogs. Secretion lasts ap- 
proximately eight hours after feeding, with the peak 
response during the third to fifth hour. As one might 
predict, the acid values closely parallel the volume re- 
sponse. This type of food response in dogs is so con- 
stant that it may be considered a physiological norm. 
The pouch in this animal was a moderately large one 
and secreted around 36 c.e. of juice per hour at the 
peak response. After the administration of thirty in- 
jections of histidine, the period of pouch secretion was 
prolonged to twelve hours, with peak secretion now 
occurring between the fifth and seventh hour after 
feeding. Due to this prolonged secretion, the total 
volume of pouch juice secreted in response to the meal 
increased from a pre-histidine value of approximately 
150 c.c. to 300 c.c. The acid values continued to follow 
the volume curve. These changes are clearly shown in 
Fig. 2. The alterations in the secretory curve were 
discernible as early as the second week after injections 


were started, increased to reach a maximum about two 
weeks after histidine was stopped, and diminished 
gradually over the ten months during which observa- 
tions were continued. The post-histidine secretion 
curve of pouch dog E was quite similar to that shown 
in Fig. 2 in respect to the prolongation of the secre- 
tor 5 ' period and the resultant increase in the total 
volume response to the test meal. After histidine, 
peak response to feeding occurred nine to eleven hours 
after feeding and a fasting "level was reached only at 
the fourteenth hour. 

The fiuoroscopic examinations undertaken in these 
two dogs, to ascertain whether delayed gastric empty- 
ing time was the basis for the protracted post-histi- 
dine secretory response to food, were made by mixing 
sufficient barium sulphate with the standard test meals 
and screening the animals at intervals. Gastric 
motility appeared to be within normal limits for dogs, 
and the stomachs of both the animals were completely 
empty roentgenologically six hours after feeding. This 
suggests that gastric secretion continued for about six 
hours after the stomach had emptied. The inferences 
drawn from these fluoroscopic studies, however, should 
be exceedingly guarded, as the procedure required a 
break in the usual experimental routine to which the 
dogs ivere trained. Furthermore, the dogs were fed 
barium with their test meal, and the emptying time 
of this type of meal may not be directly comparable 
to that of the test meal. 

The third gastric pouch dog T, with a peak secre- 
tion following food reaching at times as high as 150 
c.c. of pouch juice per hour, failed entirely to show 
any notable alteration in gastric secretory response 
after fifty injections of the amino acid. This dog 
differed from the other two preparations only in 
having a very large accessory stomach, and thus re- 
quiring supplementary sodium chloride to maintain its 
electrolyte balance. In Fig. 3 is shown the volume and 
acid response of this animal before and after histi- 



Fig. 4. Gastric secretory response to test meal before 
and after histidine. Gastrostomized dog A. Weight, 14 kg. 
Fed 300 grams lean hamburger. .Total and free acid values 
of samplings, collected until stomach empty. Pre-histidine 
curve plotted from the average of 20 standardization ex- 
periments; post-histidine curve, 20 trials. Note delayed 
gastric emptying, and the lag in appearance time of ap- 
preciable amounts of free acid following the administra- 
tion of histidine. 
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Fig-. 5. Gastric secretorj- response to test meal before 
and after histidine. Gastrostomized dog R. 'Weight, 12 kg. 
Fed 200 grams lean ground meat. Total and free acid 
values and per cent solids of gastric samplings, collected 
until stomach emptj'. Pre-histidine cun-e constructed from 
the average of 25 e.\'perimental runs; post-histidine, 12 
trials over a period of two months. There is no such delay 
in gastric emptjing time as seen in dog A, Fig. 4. 

dine administration, and it is clear that no significant 
change has occurred. Observations continued at inter- 
vals up to si.\- months after injections were stopped did 
not differ from the values indicated in the post-histi- 
dine curves depicted in the figure. 

III. Secretory response to food in gastrostomized 
dogs. 

Two gastrostomized dogs were studied in order to 
obtain a more djmamic picture of any changes in the 
secretorj- response to food induced by histidine. This 
tj-pe of preparation enables ofie to obtain information 
about the gmstric emptying time without the compli- 
cating -factors of barium meals and fluoroscopj’, or 
passage of stomach tubes. By ascertaining the amount 
of solid food remaining in the stomach at any given 
interval after feeding, information is gained concern- 
ing the motor as well as the secretorj' activity of the 
stomach. 

Gastrostomized dog A showed changes after histi- 
dine similar to those observed in two pouch dogs. 
Fig. 4 represents the total and free acid values of the 
hourly samples taken during the response to the test 
meal before and after a course of histidine injections. 
It is apparent that the post-injection secretory re- 
sponse was prolonged four hours, and that there was 
a delay in the appearance of significant amounts of 
free acid. Inasmuch as the very late samples still con- 
tained some food, it would seem that a delaj' in gastric 
emptying time rather than a lag in secretorj- response 
accounts for both the prolonged secretion and the late 
appearance of free acid. These changes were fullj' 
evident a short time after completion of the injections, 
and persisted for the four months during which ob- 
servations were continued. 


Gastrostomized dog R, on the other hand, failed to 
show any alteration either in emptying time or acidity 
values after the amino acid. The results in this animal 
are shown' in Fig, 5, which also includes an index of 
the per cent solids in the gastric samples, No prolonga- 
tion of secretorj- period and no delay in the appearance 
of free HCl occurred. 

IV, In vitro experiments. 

Isolated strips of rabbit ileum were studied in an 
organ bath to determine the effects of histidine on 
the smooth muscle of the enteric tract. The intestinal 
strips were shmvn to be reactive not only by the 
character of the tone and peristalsis e.xhibited, but 
also bj- tests before and after the histidine e.xperi- 
ments with acetj-l-betamethji-choline (1:12,000,000 
and 1 .-6,000,000) and with B-diethyl-aminoethyl- 
diphenj-1 acetate hj-drochloride (1:2,000,000), which 
have parasj-mpatKetic spasmodic and antispasmodic 
actions respectivelj-. The results of these tests re- 
vealed that histidine produced no discernible effects 
either on the amplitude or frequency of contractions, 
or the tonus of the intestinal segments in dilutions 
w'hich can at all be considered within physiological 
limits (1:2,000,000 to 1:50,000). Nor did the. amino 
acid have anj- influence in dilutions as low as 1 ,-10,000. 
In dilutions of 1:5,000 and below, however, histidine 
exhibited a moderately inhibitorj- effect on the ampli- 
tude of contraction and the tonus of the intestine, 
lasting from one to several minutes. In a dilution of 
1 ;500 complete' inhibition and loss of tone resulted. 
The pH of 7.6 of the oxygenated Ringer-Locke solution 
w-as altered, however, to a pH of less than 6.0 by the 
addition of the amount of amino acid necessary to 
make a dilution of 1:500. These paralj-tic effects of 
high concentrations of histidine were readily termi- 
nated bj- washing out the amino acid and restoring 
the normal bath fluid. 

DISCUSSION • 

It is apparent from the results presented above that 
the reduction in volume and acidity of gastric secre- 
tion in response to food and histamine reported by 
certain clinical investigators to occur after histidine 
treatment has not been corroborated in dogs. Indeed, 
tw'o of three pouch animals and one of tw-o gastro- 
stomized dogs showed an increased and prolonged 
gastric secretorj- activity during and for variable 
periods after histidine injections. The limited number 
of experimental animals, however, does not allow the 
conclusion that the amino acid w-as the direct cause of 
these secretory' changes. If histidine should prove to 
be the cause, it is not clear whj- the effect is incon- 
stant, nor is it evident w-hj- parenteral histidine should 
produce this effect in dogs on diets high in adequate 
protein and therefore high in this amino acid. 

Nearly everj- amino acid has been investigated for 
its effect on the secretion of gastric juice. The most 
comprehensive w-ork is that of Ivy- and Javois (8) who 
used twentj- pure amino acids in their investigation. 
Of these, tw-elve were activ-e, but only w-hen admin- 
istered orally in relatively large doses. None of them 
w-as activ-e in the sense of "gastric secretin” and all 
vv-ere ineffectual w-hen giv-en subcutaneouslj-. Their 
experiments, however, were acute ones calculated to 
elicit immediate secretorj' responses and therefore not 
designed to detect any such histidine effects as might 
alter the response to standard food and hi.stamine 
.stimuli. 
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houses to find a substance which would give the same 
antispnsmodie effect inthout the undesirable side- 
effects. 

Decently, a new drug was placed on the market, 
which I have been using in my practice. I have made 
a study of this drug on a number of my patients, and 
shall give herein a preliminary repoi-t of my findings 
from a clinical point of view. 

Pharmacological studies of this drug have been 
made by Dr. Rolf Jleier (1) in Europe, and by Drs. 
John.-^on and Re.vnolds (2) in this city, and below I 
shall gi\e a summarj- of their findings, so that the 
ph.vsician may understand the e.vact status of the 
pharmacological action of this drug. 

According to Meier, this new synthetic preparation, 
Diphenylacet.vldiethylaminoethanolester -hydrochloride 
has the following structural form: 



I 

-C-O-Cn.-CHj-N; 


C.Hj 


This preparation is a white crystalline material, 
readily soluble in water, and is stated to have a melt- 
ing point of 112 to 114 C. The colorless aqueous solu- 
tion can be sterilized without any alteration of its 
properties, and is stable. Dr. Meier claims that this 
substance belongs to a class of basic esters all charac- 
terized by the presence of the diphenylacetyl group, 
which, by recent pharmacological studies, were found 
to po.ssess e.xcellent antispasmodic action. The diethy- 
laminoeth.vlester has been claimed b.v him to be the 
most satisfactoiy representative of this group, and 
was, therefore, selected for therapeutic purposes. 

Pharmacological!}' speaking, the most significant 
quality of this new compound is that it happens to 
have pronounced muscular action, as well as a neuro- 
tropic effect on the ends of the paras.vmpathetic nerve, 
when tested on the isolated intestine of the rabbit. 

To understand the importance of this fact, it may 
be recalled that the so-called "antispasmodic” drugs, 
.supposed to give relief in various pathological states 
characterized by h}'pertension or increased irritability 
of the autonomically inervated organs, are theoreti- 
cally divided according to the points of attack. Thus, 
in pharmacology, those drugs causing chiefly relaxa- 
tion of the smooth muscles, after their irritation by 
specific muscle stimulants like barium salts, are separ- 
ated from those antagonizing the spastic effect of a 
number of drugs which stimulate the autonomic para- 
S}'mpathetic nerves, controlling the function of smooth 
muscles. 

In order to determine the pharmacological activity 
of this substance. Dr. Meier made a number of e.xperi- 
ments comparing it with well-knoi^Ti preparations 
po.sse.ssing similar properties such as Atropine and 
Papaverin. The study was made on an isolated 
segment of the intestine of the rabbit. Of great impor- 
tance when determining the antispasmodic effect of a 
given preparation is its action on the intestines in 
which spasms have been produced artificially by ad- 
ministration of ncurotropic or mu.sculotropic stimu- 
lants. In the customary manner the neurotropic spasms 
wore produced with acetylcholine while for the induc- 


tion of musculotropic spasms barium chloride was 
used. 

In the first set of e.xperiments on isolated intestine 
of rabbit, spasms were induced by acetylcholine and a 
comparison of the action of the product with atropine 
sulphate was made. The result was that the spasm 
relieving action of this new drug set in following ad- 
ministration of a dose 20 times as large as the do.se of 
atropine required to obtain the same effect. Prom 
these experiments it is apparent that the drug has a 
pronounced antispasmodic action on spasms of neural 
origin. 

In the second set of experiments on isolated intes- 
tine of rabbit, musculatropie spasms were induced by 
barium chloride, and a comparison of the action of 
the product rvith Papaverine was made. The following 
results were obtained : With Papaverine the' complete 
relief from intestinal spasm can only be obtained in 
the most favorable cases by the use of concentrations 
of from 10= to 5x10=, while on .the other hand, the new 
product produces definite results in concentrations of 
10=, proving that its musculotropic action is at least 
equal to that of Papaverine. Furthermore, it is im- 
portant that when the BaCl, spasm has been relieved 
by the drug the spontaneous movements of the intes- 
tines are almost completely reestablished, while follow- 
ing the use of Papaverine in doses required to obtain 
the same effect, complete, paralysis generally sets in. 
These experiments prove that on the isolated intestine 
of the rabbit the drug combines the paralyzing effect 
on the parasi'mpathetic nerves with the complete de- 
sirable musculotropic action of Papaverine. 

A study of the effect of the drug on the iris was 
also made, and the following results were obtained: A 
1% solution on the cat’s eye produces only a very 
slight transitory dilatation of the pupil while dilata- 
tion produced by atropine in concentrations as low as 
.001 to is clearl.v noticeable. The action of atropine is, 
therefore, 1000 times stronger than that of the drug 
when tested on the cat’s pupil. 

Likewise the effect of this drug on the salivary 
secretion in rabbits following pilocarpine stimulation 
is much less than that of atropine. It is not possible 
even with sublethal doses of the new compound to 
obtain a complete inhibition of salivary secretion. 

The pharmacological study of the drug was made in 
this country by Drs. Johnson and Reynolds (2). In 
their work they were concerned with three aspects of 
its pharmacod}'namic action, namely, its to.xicity, its 
effects upon the circulatory system and respirator}' 
movements, and its antispasmodic properties on 
uterine muscle. 

Toxicity of the Drug: 

The stud}’ was made on rabbits and cats and it was 
found that it is moderately toxic when giv-en intra- 
venously, but intraperitoneally or intramuscularly it 
is not to.xic e.xcept when given in excessive amounts. 
It does not have any appreciable cumulative action and 
it rapidl}’ loses its to.xic properties when injected into 
the blood stream. 

Circiilatory and Respiratory Effects: 

E.xperiments were performed on cats, and adminis- 
tered b}' routes other than intravascular, had no 
marked circulatory effect and was free of any measur- 
able action on respirator}' movements, even when large 
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amounts of the drug were administered. Intraven- 
ously, its effect on blood pressure is depressing but 
evanescent. 

Antispasmodic Action on Uterine Muscle: 

(a) . Antagonism to posterior pituitary extracts: 
This drug was found to reduce but not abolish the 
uterine spasms induced by the oxytocic action of pitui- 
trin. This antispasmodic action of the drug was ob- 
served to persist for more than an houi', but not for 
several hours. 

(b) . Antagonism to pilocarpine. The drug was 
found to inhibit the persistent elevation of tone in 
uterine muscle which normally follows the injection of 
pilocarpine. In this respect, the drug is not as wide 
in its scope of action. 

(c) . Antagonism to calcium salts. It inhibits 
spasms of the general uterus of the unanesthetized 
rabbit produced by calcium lactate. 

In summary, it may be said, that Johnson, Reynolds 
and Meier found that this new substance is a drug 
having pronounced antispasmodic properties. In con- 
trast to atropine, those parasympathetic paralyzing 
actions which in humans are the cause of unpleasant 
by-effects, especially pupillaiy dilatation and inhibi- 
tion of salivary secretion, are much less pronounced 
with this drug. Besides this neutral action, it also 
exhibits the typical muscular action inherent to 
papaverine. 

Dr. U. Salow (3) made a clinical study of this new 
preparation on 51 patients, 22 of which were gastro- 
intestinal cases. He obtained good results in 42 of 
these cases, but no results in the remaining 9 cases. 

The preparation was well tolerated by the patients, 
no matter by which method it was administered. Com- 
plaints of unpleasant side-effects were never received, 
and only a few patients who had received the prepara- 
tion over a long period, mentioned that they had occa- 
sionally felt slight dryness in the mouth. 

Dr. F. Nagel of the famous Von Jagic clinic in 
Vienna (4) also made a clinical study on 56 patients, 
33 of which were gastro-intestinal cases. He obtained 
good results in 27 cases, moderate results in 14 cases, 
and no results in the remaining 15 cases. He also ob- 
served that the side-effects, such as dryness of the 
mouth, dilatation of the pupils of the eyes, and palpi- 
tation of the heart, were not present. 

In my mvn study of this drug in 24 gastro-intestinal 
oases, covering a period of more than a year, (prelimi- 
nary report of which is given below) , I was concerned 
mainly with the following: (1) The presence or ab- 
sence of the side-effects which usually accompany 
atropine, such as dryness of the mouth, dilatation of 
the pupils, and circulatory disturbances; (2) its im- 
mediate effect on pain. 

It is understood that this product was not given 
alone, but in conjunction with my usual medication, 
■except that this drug was substituted for Tincture of 
Belladonna. 

The cases consisted of the following: eleven duo- 
■denal ulcers, one gastric ulcer, one diverticuli of the 
duodenum, one cardiospasm, three cholecystitis, five 
■colitis (spastic of mucus), one hyperacidity and one 
acute intestinal obstruction. 

The results may be summed up as follows: 

1. All the patients were free of side-effects, such 
as drjmess of the mouth, dilatation of the pupils of 


the eyes, palpitation of the heart and irregular pulse. 

2. No definite relief of pain was reported in the 
cases of cholecystitis. The results were poor because 
the pain was intimately associated with the inflamma- 
tory process rather than with a spasm, hence logically 
relief following the use of an antispasmodic could 
hardly be anticipated. No results were obtained in 
the cases of cardiospasm, because cardiospasm in a 
misnomer and is not a true spasm of the cardia. 

3. Good results were obtained in the remaining 
eases. The patients were relieved of their pain, al- 
though this relief cannot be attributed entirely to the 
drug, since same was used in conjunction with other 
medication (diets, alkaline powders, etc.). 

4. Excellent results were obtained in certain cases 
where hiccough was present. This complaint disap- 
peared completely about twenty minutes after admin- 
istering the drug intramuscularly. 

5. There were no toxic effects, even when the drug 
was administered over a long period of time. 

Case 1. Bleeding Duodenal Ulcer — R. R., female, 39. 
Gastric complaint: Pain two hours after mealsj relieved 
by food and bicarbonate. Attack of nielena in 1928. Re- 
currence in 1932, but no malena. Free of symptoms until 
spring 1937, when a second hemorrhage occurred. Roent- 
gen-ray findings: Irregular duodenal bulb. Free HCl: 52; 
Total 75. Hospitalized and treated ■with diet, special alka- 
line powders and Trasentin tablets. Pain disappeared. No 
side-effects.'*' 

Case 2. Pre-pyloric Duodenal Ulcer — M. S., male, 33. 
Gastric complaint: Abdominal pain for first time in 1927. 
Hemorrhage in 1929. Recurrence in 1934, and nearly every 
six months thereafter, usually in the spring and fall. 
Recently, recurences more frequent, with loss of weight 
and occasional vomiting of blood. Roentgen-ray findings: 
Pre-pyloric and duodenal ulcer. Free HCl; 35; Total 70. 
Patient placed on medical ambulatory treatment, consist- 
ing of diet, powders and Trasentin tablets. Symptoms 
quickly disappeared, condition improved, and patient 
gained weight. No side-effects. 

Case 3. Spastic Colitis — B. F., male, 38. Gastric com- 
plaint; Pain in epigastric region 3-4 hours after meals, 
usually along the transverse and descending colon. Roent- 
gen-ray findings: No abnormal findings of stomach or 
duodenum. Twenty-four hour examination revealed all 
the barium evacuated. Barium enema showed spasticity 
throughout the descending colon and sigmoid. Sigmoido- 
scopic examination negative. Free HCl: 20; Total 40. 
Patient placed on a colitis routine, consisting of special 
diet. Kaolin powder and Trasentin tablets. Pain disap- 
peared. No side-effects. 

Case 4. Duodenal Ulcer — J. S., male, 24. Gastric com- 
plaint: Pain 2 hours after meals, relieved by alkaline 
powders or milk and cream. Roentgen-ray findings: 
Irregular duodenal bulb. Free HCl: 32; Total 54. Ap- 
pendectomy was done in the fall of 1936, as it was believed 
that the complaint was due to a pathological appendix, 
but the symptoms were present e^'en after the operation. 
Patient was hospitalized, and the routine treatment -with 
Trasentin tablets was given. Symptoms disappeared, and 
there were no side-effects. 

Case 5. Cholecystitis and Spastic Colitis — F. M., female, 
44. Gastric complaint: Pain in epigastric region, also 
along the left upper and lower quadrants of the abdomen, 
usually % hour after meals; also before and during bowel 
movement. Intermittent constipation and diarrhea. No 
vomiting and no loss of weight. Enemas had a tendency 

^Side-effects: Drrness of the mouth, dllststion of the pupils of the 
eyes, circulatory disturbances such as palpitation of the heart and 
irregular pulse. 
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to ajrRravntc the pain alonR the left lower quadrant of 
the abdomen. Itoentqcn-ray findings: No abnormal find- 
insrs of the stomach or duodenum. Barium enema showed 
a spa,sticity throughout the descendinn colon and sipmoid. 
No vi.sualization of the trail bladder. Free HCl: G2: Total 
!i2. Patient treated rrith diet and Trasentin tablets. The 
abdominal pain did not disappear and the rc.sults were not 
satisfactory in this case. No side-eifects. 

Ca.se C, Duodenal Ulcer — Rev. E. Z., male, 45. Gastric 
complaint: Pain in the epigastric reprion radiating to the 
back, usually 1-2 hours after meals. Relieved by food and 
bicarbonate. Recurrences usually in the spring and fall. 
Roentgen-ray findings: Duodenal bulb irregularly filled. 
Free HCl: 55; Total 75. Patient placed on medical ambula- 
tory treatment (diet, special alkaline powders and Trasen- 
tin tablets). SjTnptoms disappeared. No side-effects. 

Case 7. Penetrating Gastric Ulcer — B. B., female, 49. 
Gastric complaint: Pain in epigastric region immediately 
after, or 2-3 hours after meals, radiating also to the back. 
The pain is griping and burning in character, and remains 
until the patient is relieved by vomiting. The vomitus was 
prcMously only stained with blood, but latelj’ contained 
pure blood. Recently, patient had pain immediately after 
meals, accompanied by hiccoughs. At first the hiccoughs 
came only intermittently, but later they became continuous. 
There were no hiccoughs when the patient did not take 
any food. She suffered with these sj-mptoms for a period 
of two years, and they reappeared sue months ago, and 
then three months ago, and lately became more frequent. 
Patient was hospitalized twice before reporting to my 
office, and was previously treated for cholecystitis. When 
patient came under my care, she had lost about 15 pounds. 
The roentgen-ray findings revealed a penetrating gastric 
ulcer on the posterior wall about lie inches below the 
Cardin. Hospitalized for a period of three weeks, and fed 
through a tube. Trasentin tablets and ampoules were 
given, and later patient was placed on an ulcer diet. The 
hiccoughs and the vomiting stopped. Condition improved, 
gained weight, and recovered completely. No side-effects. 
Also no to.\ic effects when large dose of Trasentin were 
given. 

Case 8. Cardiospasm — 1. K., male, 44. Gastric com- 
plaint: Pressing feeling in the chest, and difficulty in 
sw.allowing. Roentgen-ray findings: Cardiospasm. Injec- 
tions of Trasentin proved unsatisfactoiy, and the patient 
wa.s treated by gastric feeding and dilatation by special 
dilating apparatus. The so-called cardiospasm is not a 
spasm of the cardia, but is more of a cardiolock in nature, 
with a disturbance in the opening and closing of the 
cardia. The Trasentin therefore, had no effect on this con- 
dition. No side-effects. 

Case 9. Ckolccystitis — JI. Y., female, 50, Gastric com- 
plaint: During the past two years, patient had intermit- 
tent attack.s of pain in the right upper quadrant of the 
abdomen, radiating to the right shoulder; also attack-s of 
hiccough.s. Roentgen-ray findings: Examination done else- 
where. revealed a faint visualization of the gall bladder. 
Patient vas placed on a special diet, and Trasentin tablets 
were given. The pain was reduced, but did not disappear 
entirely, and the hiccoughs disappeared completely. No 
side-e,Tccts. 

Case 10. Duodenal Ulcer — J. G., male, 42. Gastric com- 
plaint: Pain in epigastric region 2-3 hours after meals, 
relieved by food and bicarbonate; also night pain. Free 
HCl; 50; Total Co. Roentgen-ray findings: Irregular duo- 
dena! bulb. Patient w.ns hospitalized, and treated with 
ulcer diet, and Trasentin tablet.'. The sJ-mptoms disap- 
;x>ared and he gained weight. No side-effect,'. 

Case 11. Spastic Colitis — Dr. A, G.. male, 41. Ga.'tric 
complaint: Pain along the descending colon, usually with 
b:»wcl-ms,vemcr.t. First time in 1931. Intermittent diar- 


rhea and constipation. Barium enema shows spasticitv 
throughout the colon, particularly the descending colon 
Patient placed on soft diet and Trasentin tablets. Symp- 
toms disappeared, the bowels became regular. No side- 
effects. 

Case 12. . Duodenal Ulcer— 1. M. T., male, 38. Gastric 
complaint: Pain in the epigastrium 2-3 hours after meals, 
relieved by hot drink or bicarbonate. Same complaint a’ 
year ago. Free HCl: 35; Total 47. Roentgen-ray findings; 
Duodenal ulcer with niche on the inner border. Hospital- 
ized and treated with ulcer diet and Trasentin tablets. 
Symptoms disappeared. No side-effects. 

(xase 13. Duodenal Ulcer— J. B., male, 54. Gastric com- 
plaint; Pressing feeling and fullness in the chest and 
epigastric region. No definite relation to meals, and usu- 
ally more aggravated in the morning. Same complaint 15 
years ago, 8 years ago, and again durng the past year. 
About a year ago a general practitioner diagnosed the 
case as coronary artery disease, although the electro- 
cardiograph was negative. Roentgen-ray findings: Ir- 
regular duodenal bulb, with a niche at the base of the 
inner border of the bulb. Also diverticuli along the de- 
scending colon. Free HCl: 27; Total 52. Patient was 
hospitalized and treated with an ulcer diet and Trasentin 
tablets and ampoules. Symptoms disappeared. No side- 
effects. 

Case 14. Duodenal Vlecr — S. K., male, 34, Gastric com- 
plaint: Pain along the umbilical region and the right 
upper quadrant of the abdomen, usually after meals, also 
night pain. Relieved by food and bicarbonate. Appendec- 
tomy in 1931 but patient had the same recurrences in 1933, 
1935 and 1930. Roentgen-ray findings: Irregular duo- 
denal bulb. Patient was hospitalized and placed on an 
ulcer diet wth alkaline powders and Tra.scntin tablets. 
SjTnptoms disappeared. No side-effects. 

Case 15. Mucus Colitis — M. D., female, 43. Gastric 
complaint: Discomfort and annoying feeling over the 
entire abdomen. No relation to meals, but associated with 
the bowel movement. Bowels loose, with large amount of 
mucus. Barium enema revealed ver>' irritable and spastic 
colon. Patient was placed on a colitis diet, with anti-diar- 
rheal powders and Trasentin tablets. The diarrhea stopped, 
the pain disappeared, and there were no side-effects. 

Case IG. Diiodena"^ Ulcer — B. "\V., female, 44. Gastric 
complaint: Cramps 3-4 hours after meaLs. Relieved by 
food and bicarbonate. Heartburn. Patient previously 
treated for an ulcer. Roentgen-ray findings: Irregular 
duodenal bulb. Choiccystographic examination negative. 
Free HCl: 35; Total CO. Patient was placed on a ambula- 
tory' treatment, and alkaline powders and Trasentin tablets 
were given. Sj’mptoms disappeared and there were no 
side-efTccts. 

Case 17. Duodenal Ulcer — J. M., male, 41. Gastric 
complaint: Pain in epigastric region two hours after 
mcal.s. Relieved by alkaline powders and food. Severe 
night pain and heartburn. Roentgen-ray findings: Irregu- 
lar duodenal bulb. Intermittent recurrences for past ten 
years- Last attack quite severe, and patient was therefore 
hospitalized and treated with the drip method. Trasentin 
tablet.s and ampoules. Symptoms disappeared entirely. No 
side-effects. 

Case 18. Dundrnal Ulca — -L. E., male, 39. Gastric com- 
plaint: Discomfort in the epigastric region about 1-lVj 
hours after meals. Relieved by alkaline powders and food. 
Intermittent recurrences for past few years, in the spring 
and fall. Roentgen-ray findings: Irregular doudcnal bulb. 
Free HCl: 30; Total CO. Patient was placed on a diet, 
alkaline powders and Trasentin tablets. Symptoms disap- 
peared and there were no side-effects. 

Case 19. Hypcrchtorliydria — M, L., male, 21. Gastric 
complaint: Pressing feeling and fullness in the epigastric 
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region and the chest. Relieved by belching. Occasional 
hiccoughs, heartburn and sour eructation. No abdominal 
pain. Roentgen-ray findings: Fluoroscopically, pyloro- 
spasm for 15 minutes; otherwise, negative. Free HCl: 57; 
Total 70. Patient was treated with alkaline powders, 
Trasentin tablets and ampoules. Symptoms disappeared. 
No side-effects. Patient was X-rayed again at a later date 
and no pylorospasm present. 

Case 20. Mucus Colitis — L. B., female, 35. Gastric com- 
plaint: Pain over entire region of the abdomen, particu- 
larly with bowel movement. Intermittent constipation and 
diarrhea, and mucus with the bowels. Proctosigmoido- 
scopic examination revealed a large amount of mucus 
present in the rectum and sigmoid. Barium enema exami- 
nation showed spasticity throughout the colon. Patient 
was placed on a colitis diet and Trasentin tablets. The 
bowel movement was regulated, the pain disappeared, and 
there was less mucus with the bowels. X-ray examination 
done at a later period, revealed less spasticity throughout 
the colon. No side-effects. 

Case 21. Acute Intestinal Obstruction — R. M., female, 
40. Gastric complaint: Acute cramps over the entire ab- 
domen, particularly in the right upper and lower quad- 
rant. Cholecystectomy and appendectomy July 11, 1936, 
and numerous small biliary calculi found in the gall 
bladder. Patient felt well for about 18 months, but then 
suddenly was seized with severe cramp-like pains in the 
lower right quadrant of the abdomen. The cramps came 
at intervals of every five minutes. Patient vomited fecal 
matter. Diagnosis of acute intestinal obstruction was 
made, and 1% c.c. Trasentin ampoule was given to relieve 
the pain. Pain subsided after a period of about 20 minutes. 
Patient was removed to the hospital and operated on, re- 
leasing a band which had formed across the small intes- 
tines. 

Case 22. Cholecystitis — E. W., female, 52. Gastric com- 
plaint: Occasional pain during the past ten years in the 
right upper quadrant. Attack with jaundice eight years 
ago. Five years ago another attack, but no jaundice. 
Lately the attacks became more frequent. Roentgen-ray 
findings: G.I. Series: Negative. No visualization of the 
gall bladder. Patient was placed on a gall bladder diet 
and Trasentin tablets. The pain disappeared, and her 
condition improved. No side-effects. 

Case 23. Diverticuli of the Duodcmim — A. A., female, 
32. Gastric complaint: Pain commenced at the age of 


twelve. Intermittent pain throughout adolescence, coming 
at more frequent intervals as she grew older. Patient was 
X-rayed in 1927, and the examination revealed diverticuli 
of the duodenum. Was operated on that same year, and a 
superior and inferior diverticuli with inflammatory re- 
action was found distal to the pyloric ring. A gastro- 
enterectomy was done with no exclusion of the pylorus. 
Patient felt well for a period of five years, then since 1936 
recurrent attacks of pain. X-ray examination revealed 
the barium passing through the new opening, but also 
some passing through the pylorus. Patient was hospital- 
ized and placed on an ulcer diet, Trasentin tablets and 
ampoules. The pain disappeared and her condition im- 
proved. No side-effects. 

Case 24. Duodenal Ulcer — E. B., female, 28. Gastric 
complaint: Pain in the epigastric region, 2-3 hours after 
meals; also night pain. Relieved by food and bicarbonate. 
Same complaint a year ago. Roentgen-ray findings: Ir- 
regular duodenal bulb. Patient was placed on an ulcer 
diet and Trasentin tablets. Pain disappeared and the con- 
dition improved. No side-effects. 

SUMMARY 

A new antispasmodic drug was used in 24 G.I. cases. 
All were free of side-effects such as dryness of the 
mouth, dilatation of the pupils and palpitation of the 
heart. Relief of pain was obtained in most cases after 
administering the drug. Also, pai'ticularly good re- 
sults were obtained in cases where hiccough was 
present. 

The above is only a preliminary report, and at a 
later date the study of the drug will be continued, 
along the following lines: 

1. Its immediate effect in attacks of biliary colic. 

2. Its effect in cases of pylorospasm. 

3. Further study in cases of spastic colitis. 

I wish to express my gratitude to Mr. L. T. Hilcorn, 
President of Clay-Adams Co., for his kind cooperation in 
the development of my tube. 

REFERENCES 

1. Meier, Rolf: Klinischc Wochenschrift, Vol. 15, No. 39, p, 1403, 1935. 

2. Johnson, J, Raymond and Resmolds, Samuel R. M.: The Jour, of 

Pharmacology and Experimental Therapeutics, Vol. 69, No. 4. 

April, 19S7. 

3. SaJow, Ulrich: Klinischc Wochenschrift, No 39, p. 1405. 1935. 

4. Napl, F.: jfedizinfsd/ic Klinik, No. 21, 1937, 


Editorials 


FACTORS WHICH INFLUENCE THE RE- 
GENERATION OF BLOOD FOLLOWING 
HEMORRHAGE FROM PEPTIC ULCER 

M any clinicians have accepted as more or less in- 
evitable the prolonged convalescence which often 
follows moderate or severe bleeding from peptic ulcei-. 
One of the most significant factors contributing to 
the alow recovery of the patients is the delay in resto- 
ration of the blood to normal values which is due, in 
many cases, to depletion of stores of iron as a result 
of chronic loss of blood. For many years the treatment 
of patients with bleeding peptic ulcer has consisted 
principally of a few days of starvation followed by a 
very limited intake of food and the frequent use of 
alkalies, all of which appears now in the light of our 
present knowledge to have tended further to retard 
convalescence. 

If recovery from bleeding is to be rapid it is essen- 
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tial to have available in the diet in abundant quanti- 
ties such substances as iron and protein, w'hich are 
necessary for regeneration of the blood. Consideration 
also must be' given to those factors which may in- 
fluence the absorption of iron and other essential 
substances from the gastro-intestinal tract. Studies 
within the past few' years have made available in- 
formation about these factors which should prove of 
great practical value in reducing the usual period of 
disability from bleeding. 

Whipple and his coworkers have show'n clearly that 
foods such as liver, kidney, gizzard, spleen and pan- 
creas, are the most potent in stimulating the produc- 
tion of new hemoglobin in dogs rendered anemic by 
bleeding. Of various inorganic elements, iron was 
found to be the most effective in the production of new 
hemoglobin. 

Other important factors in maintaining the blood 
at normal levels include the intrinsic substance of 
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Cnst!e, certain amino-ncids, copper, vitamin C, and 
.'■ome components of the vitamin B complex. 

Witiiin the past tivo years Meulenjrracht has re- 
Iiortcd the re.sults of his use of "treatment with food” 
as contrasted to "treatment with starvation” of 
patients with bleeding from ulcer. Using a full puree 
diet and iron medication he reported not onl.v a shorter 
convalescence from the period of shock but a consider- 
ably reduced mortality among those patients with 
actively bleeding peptic ulcers. These observations 
h.-ive done much to stimulate others to use this form 
of treatment. If clinical e.xperience .should show that 
this method of treatment is safe in most cases, much 
may bo accomplished in the future in shortening the 
period of convalescence from bleeding. 

Ilecent emphasis on the role of the gastro-intestinal 
tract in the predisposing to or conditioning of de- 
ficiency diseases has focused our attention on the im- 
portance of such a factor as gastric acidity in the 
utilization and absorption of the products of diges- 
tion. The impairment of utilization of iron in some 
patients with achlorhydria has been recognized for 
some years and has led to the very interesting obser- 
vations of Kellogg and Mettier that alkaline therapy 
used in the treatment of peptic ulcer apparently inter- 
feres with the utilization of dietary iron. These obser- 
vers made careful studies of the blood of four 
patients with anemia secondary to prolonged loss of 
blood from peptic ulcer. Observations were made of 
the changes which may take place in the formation of 
blood as a result of the administration of a diet rich 
in iron during periods in which the upper part of the 
gastro-inte.stinal tract was made alkaline by a modified 
Sipp.v regimen and after the alkaline therapy was dis- 
continued. It was demonstrated that a diet rich in 
iron had practically no elTeet on the formation of 
hemoglobin during- the period of alkalization. How- 
ever, after the administration of alkalies was stopped, 
there was a marked improvement in the blood, with 
reticuloc.vtosis and a subsequent increase in the con- 
centration of the hemoglobin. The increase in number 
of erythroodes in the blood was comparable to that 
produced b.v adequate therapy with inorganic iron. 
During periods of administration of a diet rich in 
iron and alkalinization in which the concentration of 
hemoglobin did not rise appreciably, there was ob- 
served a slight but consistent increase in the number 
of erythroc.vtes in the blood, the result, presumably, 
of the ab.sorption of some substances neces.sary for the 
formation of cell stroma or for the maturation of 
erj’throcytes. The po.ssibility that achlorhydria or 
alkalinization may significantly interfere with absorp- 
tion of other essential hematopoietic factors is indi- 
cated by the studies of Einhauser, who has pointed 
out that utilization of test doses of vitamin C by 
patients with achlorhydria is disturbed because of 
inadequate ab.sorption. These obseiwations on the in- 
fluence of alkalinization of the upper portion of the 
inte.-tinal tract on the absorption of iron and vitamin 
C suggest that patients with anemia resulting from 
bleeding arc likely to remain anemic until alkaliniza- 
tion is di.scontinued or until large doses of inorganic 
iron, and in some case.s perhaps vitamin C. are given. 

-As a rc.sult of these consideration', in the tre.atment 
of patient.' who have recently bled from peptic ulcer 
it seems wise for the physician to remember those 
foods which have been shown to be potent and essen- 
ti.'.I in the regeneration of the blood, to see that the 


patient receives them in adequate amounts in a form 
compatible with comfort and rapid recovery and, 
lastly, to take into consideration those conditions 
which may interfere with the function of the gastro- 
intestinal tract, particularly with regard to changes 
in its chemical reaction following the administration 
of alkalies, 

Dwight L. Wilbur, San Francisco. Calif. 


IS THERE A TREATMENT FOR HEPATIC 
INSUFFICIENCY? 

I N spite of a growing knowledge of liver disease the 
physician is still powerless to combat severe hepatic 
damage. Furthermore, there has been no reliable 
method of differentiating between a liver damage 
from which recover}' ma.v be e.xpected, and one which 
will lead to death. However, Shapiro, McNealy and 
Melnick (1) in a study of 700 jaundice cases found 
that a prognosis could be based on the changes in the 
I\y bleeding time, which reflects the hemorrhagic 
tendency in these patients. If the bleeding time be- 
came progressively more prolonged, or failed to return 
to normal after a week of Viosterol administration', 
then death from hepatic insufficiency or hemorrhage 
was almost certain, in spite of all available measures 
taken to aid the patient. This work has recently been 
confirmed in detail by Boys (2). 

Still another possible means of prognosis has been 
developed recently, based on the cholesteryl ester level 
of the blood. Epstein and Greenspan (3) determined 
the cholesterol partition of the blood in over 500 
patients with liver disease. In biliary obstruction 
they found the cholesteryl esters to be elevated, paral- 
leling the degree of icterus. In parenchymatous de- 
generation, on the other hand, the cholesteiyl esters 
fell in proportion to the severity of the hepatic in- 
volvement. In severe yellow atrophy the esters even 
disappeared from the blood. The determination of 
cholesteryl esters, the}' state, has helped materially as 
an aid in prognosis. Patients with an apparently hope- 
less clinical outlook and rising ester levels have im- 
proved, and conversel.v, those with apparently mild 
disease and steadily falling ester levels have gone on 
to .vellow atrophy of the liver and death. 

Although methods which apparently permit a more 
dependable progmosis, are therefore now available, 
there is as yet no treatment which can arrest the 
progress of hepatic degeneration. However, the asso- 
ciation of decreasing cholester.vl esters with ultimately 
fatal hepatic insufllciency in clinical cases, ma.v pro- 
vide a useful lead to a rational therap}'. It has been 
known for many years that depancreatized dogs main- 
tained on a diet without raw pancreas, develop a pro- 
gressive fatty degeneration of the liver, resulting 
eventuall}' in death. Chaikoff and Kaplan (4) have 
shorni that this liver damage is associated with a 
progressive fall in cholesteiyl esters of the blood with 
a correspondingly increased deposition in the liver. 
This alteration in distribution of cholester}-! c,an be 
prevented by the inclusion of raw pancreas in the diet 
of these animals. IVhat is more important, after the 
condition is far advanced, the administration of raw 
pancreas will rapidl.v restore the normal cholesteryl 
partition, and relieve the hepatic damage ('>). It has 
been shown by Best and his co-worker.s (G) that the 
active con.'tituent of raw pancre.as is choline. Choline 
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is easily available, it is active by month, and com- 
paratively non-toxic. One wonders whether it may not 
be of value in treating clinical liver damage. 

This is not the only new possibility in the treatment 
of these patients. For years, Sato, a Japanese worker, 
has claimed that an extract of the liver is able to pro- 
tect the liver from various hepatic poisons. Nothing, 
however, has been done elsewhere along this line until 
recently, when Forbes, Neale and Scherer (7) found 
that an extract of the liver was very effective in pro- 
tecting the livers of rats against the degeneration 
produced by chloroform and carbon tetrachloride ad- 
ministered either subcutaneously or by inhalation. 
Recently Neale (8) has reported that the active con- 
stituent of these extracts is sodium xanthate, a purine 
compound. Unlike calcium, which has been reported 
to decrease the toxic symptoms produced by carbon 
tetrachloride and chloroform, without preventing liver 
degeneration (9), sodium xanthate is reported to pre- 
vent almost completely the degenerative processes in 
the hepatic cells. The compound is much superior to 
glucose in its protective action on the liver. 

The above work with choline and sodium xanthate 
is still in the animal-experimentation stage. It is not 
necessarily true that choline, because it will benefit 
experimentally produced fatty livers in animals will 
also be effective in curing clinical liver damage. 
Furthermore, the evidence is not clear that sodium 
xanthate is as effective in curing as in preventing 
liver necrosis. Nevertheless, one can’t resist the sug- 
gestion that these agents should be investigated with 
the view of providing a possible treatment for other- 
wise hopeless cases of hepatic insufficiency. 

John S. Gi-ay, Chicago, 111. 
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THE PHILOSOPHY OF THE DIABETIC LIFE 
Y diabetic physicians under the age of 40 have 
less than one-fourth the mortality of all my 
diabetic patients of similar age; those between 40 and 
59 years have less than one-half the mortality as com- 
pared with their corresponding age group, and even 
above 60 the physician does better. Mj' diabetic phy- 
sicians are a living indictment of the inadequacy of 
my diabetic treatment. Must a diabetic person become 
a physician if he wants to live? If you do not think 
so, then you must teach the patient all the diabetic 
tricks of the trade.” Thus spoke Joslin (1) recently 
in an article on protamine insulin. One of the “tricks” 
of the diabetic trade, not infrequently overlooked and 
neglected is teaching the patient the philosophy of the 
diabetic life. 

Teaching the patient the right philosophy is the 
fundamental problem in the treatment of any chronic 
disease. This statement applies more specifically to 
diabetes mellitus than to other chronic diseases be- 
cause of the better prognosis. Results of treatment of 
this condition are dependent upon a faithful conti- 
nuity in details of treatment but unless the diabetic 


patient develops a desirable philosophy, long time con- 
trol of the disease is seldom consistent. There is an 
obvious need at the present time to regard the problem 
of diabetic treatment in a broader sense, to emphasize 
this apparently abstract phase of diabetic manage- 
ment. Joslin’s statement affords abundant proof of 
this need. 

Just what is this diabetic philosophy? It is a .state 
of mind, a way of looking at the present and future 
and a practical understanding of the principles and 
details which underlie successful diabetic control. In 
the words of Osier it is “A Way of Life.” 

The physician who teaches this philosophy must be 
first acquainted with the fact that the diabetes of today 
is a “new diabetes.” Joslin is responsible for the term 
“the new diabetes,”' and there are ample reasons to 
justify its use. Outstanding among them are the 
status of the adequately treated diabetic child, the 
lengthening of life of the diabetic from an average 
of a little over six years to almost 16 years, the 
practical disappearance of diabetic coma as a cause of 
death and the appearance of cardio-vascular compli- 
cations as an increasing factor in mortality. The 
physician must also realize that the “new” diabetic 
child grows up, goes places and does things. He 
engages in athletic activity, plans his life work, gets 
married and perhaps has a family, and if he has been 
properly Informed does not marry another diabetic 
or into a diabetic family. It should be obvious to the 
physician that such a person is exposed to the same 
physical and psychic traumas as his non-diabetic 
contemporaries, but with this difference, that these 
traumas frequently precipitate diabetic emergencies. 
Training the patient to meet these emergencies as 
they arise or to anticipate them is the duty of the 
physician. 

The physician when he attempts to teach the patient 
the proper philosophy must also appreciate the im- 
portance of other factors which influence success or 
failure. Blost important are the character, mentality 
and psychic behavior of the individual. Of lesser im- 
portance are the patient’s family, his friends and 
business associates, his physician and possibly of least 
importance the character of the diabetes. 

The Patient — The foundation for a proper diabetic 
philosophy is eradication of fear in the patient, assur- 
ance that restoration of normal weight, strength and 
ability to resume his former economic and social posi- 
tion is practicable and that a normal life expectancy 
may be anticipated provided he learns to live the rules 
consistently. In the absence of diabetic complications 
he should be instructed that they will not develop in 
the presence of controlled diabetes. In a diabetes of 
long duration where complications already exist the 
patient not infrequently has consulted his physician 
because of them and may be discouraged to the point 
of doing nothing constructive. Such a person should 
be, reassured there is reason to believe that further 
progress of his complications can be prevented by good 
diabetic control. 

We see several different attitudes toward the dis- 
ease among our diabetic patients. The most common 
is discouragement. The patient who shows this be- 
havior needs to be convinced that the diabetic ideal 
can be realized. He must be encoui-aged to resume all 
activities consistent vdth his physical capabilities. 
There is a certain danger in a person of this type that 
he may permit the care of the diabetes to dominate 
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his life and activities to the extent of hampering his 
normal social and economic efficiency. Other patients 
show resentment because they have developed the dis- 
ease. Still others assume an attitude of resignation. 
Another group of patients does not have sufficient re- 
spect for the disease, either because the disease is 
mild or because they have become so well on account 
of treatment that over-confidence develops to the 
point that they pay little attention to diet, insulin 
dosage or urine tests. How to teach these different 
types of individuals the proper respect for the disease 
and confidence in their futures null tax the art of the 
physician. Personal conferences, and group instruc- 
tion are equall.v essential. 

The Members of His Famih’ — We feel that the best 
results in treatment are obtained if at least one 
member of the patient’s family is given a practical 
knowledge of the disease and its control. Pity and 
.sympathy for him should be prohibited. Having a 
controlled diabetes is no excuse to shirk necessary- 
duties and responsibilities. A physical inferiority 
complex can develop easily when given a little en- 
couragement. A diabetic child sho.uld not be regarded 
or treated by members of his family as a sick child 
but should be disciplined in the same way as anj- other 
child. He should be trained as he grows older to as- 
sume more and more the responsibility for his own 
care. 

His Friends and Business Associates — It is our 
opinion that for the mo.st part it is a good policy for 
diabetics not to reveal to other than members of then- 
immediate family the fact that they have diabetes. 
This prevents the patient being catalogued by his 
friends or acquaintances as a different or queer person 
and in manv instances avoids an unfavorable appraisal 
by his employer of his economic value. He also saves 
himself the embarassment of answering needless ques- 
tions from thoughtless persons, such as, "aren’t you 
afraid of forming a habit of taking those insulin in- 
jections?". “will you have to take them the rest of 
your life?’’, and others in similar vein. These ex- 
periences tend to put the patient on the defensive and 
are apt to break do^vn his morale. By not publicizing 
his condition he may avoid also the e.xperience of re- 
ceiving and wondering about the propaganda of dia- 
betic “cures.” It is pretty well established as a fact 
that the names and addresses of diabetic patients are 
frequently sent with the best of intentions to quack 
drug manufacturing companies by the friends of the 
patient. 

The Physician — There is yet a necessity for a con- 
siderable amount of education of the members of our 
profession. Some physicians are still thinking in terms 
of the diabetes of 1921. There are even a few who 
still advise patients not to take insulin. In this group 
archaic diet slips dispensed by drug manufacturing 
houses are still being handed to patients. We need to 
set up in our own minds higher standards of health 
and ideals of treatment for the patient, if we shall 
hope to instil! in the patients’ minds these same 
standards. 

The Character of the Disease — ^The character of 


the diabetes has relatively little to do with the attain- 
ment of the diabetic ideal. The establishment of the 
proper diabetic philosophy is the important factor. It 
should be born in mind that the preceding discussion 
applies to individuals who have only recently developed 
diabetes and not to the group of persons who have 
had an uncontrolled diabetes for a number of years 
and have developed serious complications. 

With all these factors in our minds and gradually 
creating an understanding of them in the mind of the 
patient we must carry out the technical training. The 
primary principle of this training is the necessity of 
making it practicable for the patient to control the 
diabetes under widely different environments of living 
and working. Unless this principle is permitted to 
dominate the program we shall fail in our efforts to 
teach the patient the proper philosophy. 

The technical education should consist of dietetic 
arithmetic, urine tests and administration and adjust- 
ment of the insulin dose. Food values should he 
learned until they are as usable as the multiplication 
table. Diet calculation should be practiced until it is 
possible for the patient to calculate a meal in from 2 
to 3 minutes. Food should be weighed at home ' to 
keep the eye in training in order that when the patient 
is away from home he can visualize food portions 
accuratel.v. The patient should be made to regard the 
making of urine tests and the taking of insulin in the 
same light as the daily routine of brushing the teeth 
or bathing. The adjustment of the insulin dose ivith 
variations in physical activity or infection should he 
taught until the patient develops what we like to call 
an "insulin consciousness.’’ By this we mean that he 
should develop the habit of stopping a moment to 
think before taking insulin whether or not, for ex- 
ample, he plans to do extra work or take additional 
exercise that particular day. 

We have spoken before of the danger of some people 
becoming slaves to this routine and permitting it to 
occupy too much of their time and thought. An hour 
daily is ample time for these duties and many expert 
persons use less but it requires patience and system- 
atic planning to develop this degree of efficiency. A 
cheerful acceptance of the situation is the most de- 
sirable attitude. It can be pointed out to tbe patient, 
however, that there is a peace of mind that comes to 
the patient who knows every day the status of his 
diabetes and who is therefore ready for all emer- 
gencies. 

Equipped 'ndth practical information which he uses 
each day, free from fear of diabetes or his future, 
with no resentment over his lot, the diabetic is in the 
best possible condition for the realization of the dia- 
betic ideal. Such a person cannot then be classified as 
a chronic patient. Diabetics attaining these ideals are 
about us on all sides. There should be more of them. 
There will he more of them when the members of the 
medical profession appreciate more keenly their re- 
sponsibility in teaching the philosophy of the diabetic 
life. 

Blair Holcomb, Portland, Ore. 
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Moon, Virgil H. 

Shock, Its Mechanism and Path- 
ology. Arch. Path., 2i:S-6i2, Nov., 

19S7 and 21,:6-79i, Dec., 1937. 

“Shock is a deficiency in the circu- 
lation, not cardiac and not vasomotor 
in origin, characterized by decreased 
total blood volume, decreased volume 
flow and by hemoconcentration.” The 
author gives in general review the his- 
tory of the concept of the phenomenon 
of shock and critically analyzes the 
many factors, experimental and clinical, 
known today that have tended slowly 
to unravel the mystery of this confused 
subject. He has tried to correlate logi- 
cally these different factors and place 
them m a composite interrelated whole 

— which he expresses briefly in the 
above quoted definition. 

There are certain features of shock 
now generally accepted to be funda- 
mental; namely, that the heart is not 
primarily at fault, that the origin does 
not lie in the vasomotor system, that 
there is a decrease in the total blood 
volume and an increase in the concen- 
tration of the blood, and that the 
volume flow of arterial blood — the 
volume output of the heart per minute 

— is markedly decreased. Other 
features not fundamental are regularly 
associated with shock; namely, anoxe- 
mia, lowered alkali reserve (except 
in shock following intestinal obstruc- 
tion) , lowered basal metabolism, de- 
creased blood chlorides and inci’eased 
lactic acid, glycogen and nonprotein 
blood content. Other features are vari- 
able: there are variations in the white 
blood cell count, in temperature, in 
vomiting, diarrhea, and the presence of 
blood in vomitus and feces. 

The pathologic changes seen in the 
viscera in all forms of shock, as studied 
by Moon and his associates, seem to be 
universally as follows: the superficial 
veins are collapsed and bloodless, the 
heart blood and that in large vessels 
and organs is dark, thick and unclotted. 
The surface of organs have a purplish 
cast, the serous surfaces are congested 
and cyanotic. There are ecchymoses 
and the ca\ities contain blood tinged 
fluid. The bowels are atonic, distended, 
the mesenteric vessels engorged. The 
mucosae are congested and edematous, 
often with ecchymoses. They resemble 
purple velvet. The lungs arc mottled 
with congestion, the capillaries and 
venules dilated and packed with blood 
corpuscles. Capillary hemorrhages are 
numerous. Edema is present. The liver 
and kidneys are deeply congested. Blood 
drips from the cut surface. The spleen, 
however, contains less blood than 
normal. It is contracted and the cut 
surface dry. The heart is cyanotic in 
color, the vessels engorged. The ad- 


renal glands show no special changes. 
The meninges are wet with occasional 
punctate hemorrhages. 

In several experiments the author 
injected a neutral solution of trypan 
blue intravenously into shocked 
animals. The colloidal dye is retained 
in the blood under normal conditions, 
but it passes into the tissues if the per- 
meability of the capillary walls is in- 
creased. After death of the animals 
mucous and serous surfaces of the 
organs were found deeply blue, as was 
the fluid in the serous cavities. 

The above pathologic changes were 
found in all cases of shock no matter 
how produced. They were interpreted 


as indicating a loss of tonus of the 
capillaries and venules systemically, 
with stasis and increased vascular 
capacity of the vascular system. The 
edema indicated increased capillary 
permeability. Combined these factors 
account for the decreases in blood 
volume and for the hemoconcentration. 

Shock may be differentiated from 
hemorrhage by the pathologic picture. 
The blood in the latter condition i.s 
diluted, the viscera are pale and 
ischemic, the tissues dry. In shock the 
blood is concentrated, the viscera are 
congested, the minute vessels engorged 
and the tissues are edematous. In man 
and in experimental animals the con- 
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gestion and edema of the lungs in 
shock from any cause often passes into 
true pneumonia, and may be the 
mechanism of terminal pneumonia in 
man. 

The deficiency of the circulation in 
shock tends to become irreversible. If 
the blood pressure remains below 70 to 
80 mm. of mercury for several hours 
the condition acquires a self-perpetua- 
ting quality and progresses. A stage is 
reached at which neither the body’s 
physiologic reactions nor any known 
therapeutic measures are effective. A 
viscious circle is produced into which 
many diverse agents enter to continue 
the process. Starting the mechanism of 
shock ivith capillar}' atony (caused by 
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many and varied agents) the author 
establishes the sequence of events in 
the follo\\’ing order: capillary atony — 
reduced blood volume — reduced blood 
flow — -deficient deliverj'^ of oxygen — 
tissue anoxia — deficient oxidation — 
acidosis — defective metabolism — capil- 
lary atony. The cycle may be initiated 
at other points than that of capillar>’ 
atony. Hemorrhage may reduce blood 
volume sufficiently to produce anoxia, 
which, by causing capillarj” atony, will 
perpetuate the deficiency in the circu- 
lation. A loss of hemoglobin to 25 per 
cent may be restored immediately by 
transfusion, but with a few hours de- 
lay transfusion is ineffective; an 
irreversible stage has been reached. 


Why Effervescence: 

Helps prevent stomach irrita- 
tion. encourages rapid assimi- 
lation, insures greater ease of 
administration. 

Why Alkali Buffers: 

Help protect against gastric 
upset and combat mild acid- 
otic condition so frequently 
associated with rheumatic 
affections. 


Finally, in resume the author dis- 
cards various c.vpianations of shock 
and gives the reasons therefore. The 
theory of vasomotor exhaustion is un- 
tenable; the heart, arteries and the 
nerve agencies controlling their action 
are not primarily involved. Acapnia 
does not explain and fat embolism is a 
different entit}'. Lowered alkali reserve 
is a result rather than a cause of the 
circulatory deficiency. Substances ab- 
sorbed from injured tissues and many 
other agents — metabolic, chemical, bac- 
terial, etc. — ^produce progressive circu- 
latory deficiency by their effects on the 
minute vessels in systemic areas. Under 
the influence of these substances the 
capillaries and venules become atonic 
and dilated and their walls abnormally 
permeable to the fluids of the blooi 
This results in stasis and leakage of 
fluid from the vessels. It increases the 
volume capacity of the vascular system, 
reduces the total volume and the 
volume flow of the blood, increases its 
concentration and produces edema. 
Shock, in other words, like other con- 
ditions of disease, is accompanied by 
morphologic changes etiologically re- 
lated to its mechanism of orign. 

N. W. Jones, Portland. 


Bovce, Frederick Fitzherbeht and 
McFetridce, Elizabeth 51. 

“T/ie Role of Liver Damage in the 
Mortality of Surgical Diseases." 
South. Med. Jour., 31:3S-S9, Jan., 
1938. 

The importance of the liver as a site 
of medical or surgical disease is quite 
well recognized. (Consideration of it as 
in the background of every surgical 
disease is a new conception and sug- 
gests the advisability of routinely de- 
termining the state of liver function 
preoperatively as .one does the con- 
dition of the heart. lungs and kidneys. 
Post-operative liver deaths fall into 
one of the three groups. In the first 
place there' are those presenting a toxic 
or infectious change secondary' to the 
primary cause of illness. This is not 
due to a primary biliary deficiency. 
The second group includes the dramatic 
liver or liver-kidney deaths. The patient 
usually dies in twenty-four to for^'- 
eight hours after operation with 
marked hyperphrexia or seven to four- 
teen days later with urinary symptoms 
predominating. These are true in- 
stances of liver failure and autopsy 
findings show degeneration or necrosis 
of the liver plus, in the delayed deaths, 
similar changes in the convoluted 
tubules of the kidney. It is probable 
here that previously damaged livers 
have no reserve margin of safety and 
when subjected to the additional strain 
of trauma and surgery fail in the 
normal function of detoxification, 
undergo necrotic change themselves and 
release increased toxic material into 
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the circulation with subsequent kidney 
dama;rc. The third proup of cases 
which have the same pathological 
picture as just described are those asso* 
dated with mechanical trauma to the 
liver as by stab or gunshot wounds. 
The clinical importance of this observa- 
tion is that it is probably better to re- 
sect crushed areas than to risk hepatic 
necrosis. 

Liver deaths similar to those just 
described have been demonstrated in 
toxic thyroid disease, intestinal ob- 
struction, pancreatic disease, and ap- 


pendicitis. It would, therefore, seem 
apparent that evaluation of liver func- 
tion would be worthwhile if adequate 
tests were available. Blood cholesterol 
findings are relied upon bj’ some but 
do not appear as satisfactory as the 
Quick hippuric acid test. Surprfsing 
evidence of liver impairment have been 
noted preoperatively in patients expect- 
ing an elective herniorrhaphy or inter- 
val appendectomy. Routine application 
of this test post-operatively as well as 
preoperatively would serve as an ex'cel- 
lent index for the need of glucose which 
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is SO valuable where liver function is 
diminished. 

J. Duffy Hancock, Louisville. 

Frazer, E. B. and Meeker, Wm. R, 
**Regiomil Ileitis — C/inicffl Report 
of Two Cases.” South. Med. Jour., 
31:2.‘iS, Feb., 193S. 

Regional ileitis is probably a clinical 
rather than a pathological entity. Any 
portion of the small or large intestine 
may be involved but the lesion is most 
common in the ileum. The pathological 
process while resembling a new for- 
mation is neither neoplastic nor due to 
any specific organism. The involved 
ssn-ment is greatly thickened, heavy 
and reddened, the lumen of the bowel 
Ls irregularly distorted and narrowed, 
the mucosa is subjected to a destructive 
ulcerative edematous process, the sub- 
mucosal and muscularis coats show in- 
flammatory, hyperplastic and exuda- 
tive changes, the mesentery is still 
and there are frequent adhesions to 
neighboring viscera with possible fistu- 
lous communication. 

It is difficult to assemble the symp- 
toms into a definite clinical syndrome. 
There is usually fever, diarrhea with- 
out tenesmus, Ios.s of weight, progres- 
sive anemia, pain and ileocecal tender- 
ness. The stools may be mu.shy or 
liquid and may contain mucus, pus, or 
blood. Vomiting, cramps, and consti- 
pation will depend upon degree of ob- 
struction present. X-ray examination 
is of great aid. A characteristic find- 
ing is the beaded string appearance of 
the involved segment. 

The pre-operative diagnosis is fre- 
quently incorrect. While cures have 
been reported following simple explora- 
tory' laparotomies surgical removal of 
the lesion seems to be the method of 
choice. (Note: Ileocolostomy with di- 
vision of the ileum when no fistulae 
are present i.s not discussed by the 
authors). 

Two interesting successful c a s e s 
treated b}' resection of the ileocecal coil 
are reported. 

J. Duffy Hancock, Louisville. 

Rankin, Fred W. and Grimes, Allen 

E, 

*'Thc Surgical Treatment of 
Diverticulitis.** South. Surg., 7:1- 
15, Feb., 1938. 

. Diverticula occur in all portions of 
the gastro-intestinal tract from the 
e%ophacrus to the rectum, but most fre- 
ouently are found in the sigmoid colon. 
No adenuate etiological explanation has 
been offered. It would seem, however, 
that from some unknown cause, prob- . 
ably congenital, a weakness exists in 
the intestinal coats and by reason of 
this a pouching of the coats takes place 
when any undue pressure arises. About 
five per cent of cases examined by 
barium enema will show diverticula, 
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the vast majority of patients are be- 
yond -lO years of ace, and sex plays no 
part. The presence of diverticula caus- 
ing no complaints is described as 
divorticalosi=. With the onset of in- 
flammatorj' changes the condition is 
designated as diverticulitis. Acute, sub- 
acute and chronic diverticulitis are 
considered to be fundamentally medical 
problems, and the complications of ab- 
scess formation, partial obstruction, 
massive hemorrhage, external or in- 
ternal fi-tuin, and associated malig- 
nancy essentially surgical. 


Uncomplicated cases usually mani- 
fest themselves by some alteration in 
bowel habit frequently constipation 
alternating with occasional diarrhea. 
There is an associated variable degree 
of pain ranging from heaviness, full- 
ness, or soreness to severe cramps; 
bleeding is rarely profuse and nausea, 
vomiting palpable mass, and stools of 
reduced caliber will be dependent upon 
the degree of obstruction present. 
Proctoscopic examination is often of 
great aid but the most accurate infor- 
mation is obtained from reliable roent- 


genological studies. The principal 
findings are the rounded know-like pro- 
jections from the lumen of the colon, 
spasm, and hypermotility. The relation- 
ship of cancer and diverticulitis is only 
coincidental and it must be remembered 
that diverticulitis with tumefaction 
may mimic cancer in its gross appear- 
ance. The diagnosis of the acute group 
perforating into the peritoneal cavity 
without abscess formation is quite diffi- 
cult unless the previous presence of the 
diverticula is known. The condition is 
most frequently diagnosed as acute ap- 
pendicitis or ruptured duodenal ulcer. 

The type of surgical treatment indi- 
cated is determined by the nature of 
the complication requiring surgery. A 
single perforated diverticulum should 
be closed, drains packed around the in- 
volved area and a temporarj- colostomy 
done. Resection may be indicated in 
the perforating type which walls off, 
and forms an abscess which burrows 
to beneath the anterior abdominal wall, 
requires incision and establishes a 
fistula. Where obstruction is the main 
factor, where a large immobile mass is 
imbedded in the pelvis, a colostomy 
■ allowed to remain open for six to 
twelve months, during which time the 
Elliot treatment can be given, .seems 
the best procedure to follow. If ,a 
vesicle fistula is present primary re- 
section is not advisable. There .should 
first be a colostomy’ and bladder treat- 
ments to clear up infection and inflam- 
matory reaction. 

Six illustrative cases are described. , 
J. Duffy Hancock, Louisville. 

Gaither, E. H. and Borland, J. L. 
Gastroscopic Studies. J. A. M. A., 
llO-.iSG, Feb. 5 ., loss. 

, The authors believe that reliable 
diagnosis in cases of gastritis can be 
made only on gastroscopic observations. 
History, roentgenograms, sjauptoms, 
and secretory studies have not proved 
sufficient. The impressions presented 
in this article are based on careful 
gastroscopic studies. 

The normal gastric mucosa is un- 
blemished, smooth, glistening, trans- 
lucent and orange-red in color. In 
patients with dyspeptic symptoms or 
definite gastro-intestinal disease there 
are a wade variety of changes, ap- 
parently inflammatory in origin, but it 
has been impossible to establish criteria 
bj- which disease entities may invari- 
ably be recognized. The best working 
classification of gastritis is that of 
Schindler who divides it into three 
types, superficial,- hypertrophic, and 
atrophic. In most gastritic stomachs 
the lesions seem active, the superficial 
and h.vpertrophic cla.sses. In a small 
percentage the lesion seems atrophic 
and inactive. 

The cases which show definite inflam- 
mation, a dusk}- red color, adherent 
patches of grayish mucous, areas of 
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rcdnc5 5, inje-ction hemorrhage and 
superficial erosions the authors term 
superficial gastritis. If there are ede- 
matous routrae vdth hemorrhage or in- 
jection and the changes appear to be 
more than superficial but not actually 
proliferative or hypertrophic, the term 
“inflammatorj’” has been used. 

In the hypertrophic cases the inflam- 
mation is not the predominant feature, 
the mucosa appears nearly normal in 
color but is thickened, the rupae are 
larpre but not edematous, small warty 


nodules are seen between the folds, and 
there are small patches of mucosal 
thickening. Two other types have been 
reco^ized, that in which active inflam- 
mation is less evident but the entire 
stomach wall is involved in small 
hemorrhages and erosions and those in 
which there is a well marked granular 
appearance in the preantral zone, local- 
ized on the anterior wall. 

Gastritis frequently accompanies 
gastric or duodenal ulcer, but the se- 
verity of the ulcer is no index of the 


degree of gastritis. The superficial in- 
flammatory type predominates. The 
two diseases may be considered as 
distinct. 

In the atrophic "group, the mucosa 
looks thin and unhealthy vith a net- 
work of blue veins. The rugae are usu- 
ally absent, and the color is bluish gray 
in some cases and has a yellow tinge 
in others. Often there is superimposed 
activitj'. These cases do not conform 
to previous clinical suppositions. They 
do not seem to follow atony, achylia, 
flaccidity or body tj'pe. The most 
marked evidence of atrophy is found 
in pernicious anemia. 

Francis D. Murphy, Milwaukee. 

WiLBUB, D. L. AND Washburn, R. N. 

Functional or Nervous Vomiting, 

J. A. M. A., 110:477, Fch. 12, 193S, 

The authors review 140 cases re- 
cently seen at the Mayo Clinic in which 
a diagnosis of functional vomiting was 
made. Many of these patients had 
previously undergone surgical pro- 
cedures without relief. Of the 140 
patients, 112 or 80 per cent were 
females and 28 or 20 per cent were 
males. Eightj'-nine or 04 per cent were 
between the ages of 20 and 40 years. 
Seventy-five per cent of the patients 
vomited daily and the remainder had 
periods of remission. Vomiting occur- 
red m'thin one hour after meals in 
most cases and the immediate inciting 
causes were eating, nen'ousness, worrj’, 
excitement or emotional disturbances. 
These patients were frequently free of 
other gastro-intestinal symptoms. In 
this series, 51 or 36 per cent had some 
form of epigastric distress and ap- 
proximately the same number suffered 
from constipation. The frequent vomit- 
ing did not seem to cause emaciation. 
Only 31 or 22 per cent of the patients 
were in poor general condition. The 
most common physical finding was 
some form of pelvic abnormality and in 
104 cases the patient was of the 
“ner\'ous*’ type. Other characteristic 
features were the ability of the patient 
to reach a receptacle before vomiting, 
the Jack of abdominal symptoms, and 
the desire of the patient to oat again 
immediately. In many case.^ no ab- 
normalities were revealed on exami- 
nation, but there was a history of 
pelvic discomfort and dysmenorrhea. 

Psychotherapy is the most important 
type of treatment. In some cases 
“treatment by explanation*' is sufTl- 
ciont. In severe cases complete rest, 
restriction of food and fluids by mouth 
and sedatives may be necessary’ for a 
period of time. Ninety-seven cases 
were followed for at least two years 
and in 50 per cent of them the vomit- 
ing stopped completely, in 16.5 per cent 
the vomiting decreased or recurred and 
in 33 per cent no relief was obtained. 
The immediate prognosis is good and it 
has been found better for males than 
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A Leader in Gastro-enterology Says . 

“The recent advances in gastro-enterology have been of 
such magnitude and distinction that they engender in us a 
just pride and renew our determination to press forward 
toward our goal of perfection.” 

Dr. Ernest H. Gaither, Baltimore, Md., in his address at Kansas City before the section 
on gastro-enterology and proctology of the A.M.A. 

! 

The American Journal of Digestive Diseases i 

9 Now in its fourth year of publication — without alteration in its fixed principle of giving to 

the reading members of the medical profession the contributions of the best clinicians and ! 

investigators in the United States, Canada and Europe. I 

) 

I 

0 So formulated, and edited by one of the most capable and select editorial groups in contem- 
porary medical journalism, the Journal has made unusual progress during the compara- 
tively short period of publication . . . today, the editorial office is constantly in receipt of 
very valuable manuscripts which collectively form a cross section of new gastro-enter- 
ological thought. 

0 The absence of “politics” from this set-up ensures to the reader an unbiased preliminary 
evaluation of submitted material by men pre-eminently qualified to judge the worth of 
MSS in the various sub-fields of this broad specialty. I 

^ Meeting the growing difficulty of prompt publication, the Journal is constantly diminish- I 

ing its back log of material by insistence more and more, as time goes on, upon the idea i 

of BREVITY in writing. I 

0 The American Journal of DIGESTIVE DISEASES is not only making friends but it is ! 

KEEPING friends. The renewal percentage each year and each month is a positive proof 
of the sound, month-by-month value of the publication, and it is recognized that this ' 

Journal provides today, as no other publication ever provided, a trustworthy postgraduate 
education in a field much more intricate and fascinating than has been generally supposed. 

0 Once upon a time gastro-enterology was generally regarded as a specialty contaminated 
by faddism and quackery, but the pioneers, many of whom are still living and active on this 
editorial board have lifted it to the level of a strictly ethical study — and the Journal is ^ 

playing an important role in facilitating this important branch of medical practice. 
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for female'*. The duration before treat- 
ment h not .sifrnificant, but the more 
frequent the vomitinc the le.'S hopeful 
is the outlook for a permanent cure. 

Francis D. Murphy, Milwaukee. 

I’.tVKL, I. 

Jnuudirr C a it f d hy Ftinctwiml 
Olstnirtion. J. A. M. A., IIO;5BC, 
Feh. 10, 103 S. 

The pathopene.si.s of jaundice, e.'ccept 
the hemolytic type and that due to 
mechanical obstruction, is uncertain. It 
has bc-en .supposed by .some to be due to 


hepatitis, but no decisive proof sup- 
ports this view. The author has con- 
cluded that in a certain number of 
cases jaundice is caused by a reflex 
spasm of the sphincter of Oddi, a func- 
tional obstacle. 

This type of case is characterized 
clinically by pcrsistinir icterus varying 
in intensity, unimpaired state of health, 
and discoloration of the feces. The 
positive diafrnosis is based on e.'cami- 
nation of the biliary excretion bj' the 
Jlelzer-Lyon test. It is assumed in the 
present investifration that the spasm of 


the sphincter of the common duct may 
be produced by patholopic chances 
situated in a rccion comprisinc the 
duodenum, the chotcdochus, and the 
head of the pancreas as well ns chances 
in the pericholcdochal lymphatics 
caused by recional inflammation iri- 
cludinc inflammation of the call 
bladder. 

Evidences of hepatitis were found in 
some of the author's ca.ses. The im- 
portant thine is to ascertain whether 
or not it has a part in the concomitant 
jaundice. 

Functional obstruction explains 
many of the eases where symptoms of 
pain, fever, and jaundice recur after 
cholecystectomy. The disease termoil 
idiopathie cyst of the common bile duct 
may also be e.vplained by this spasm or 
hypertonia of the sphincter of Oddi. 

The treatment of this type of jaiin- 
ilice varies with each case. Dr.ninnce 
by the Einhom tube will usually sup- 
press the jaundice, but not the under- 
lyinc disease, and the icterus may re- 
turn when drninacc is stopped. Inter- 
mittent drainace over a lone period of 
time is satisfactory in some ca.scs. If 
medical treatment is unsatisfactory, 
surprical methods must be used to cause 
the bile to flow elsewhere than throuch 
the ampulla Vater. There is no dancer 
in operatinc in such ca.ses even if the 
jaundice is of lone standine. 

Francis D. Murphy, Milwaukee. 

Mose.vtiial, H. 0. 

Pavcrrnliltis and Dlabcten. /Dm. 

Inf. Med., XI, 1001, Dee., lO.lT. 

As an introductory the author makes 
a statement that the involvement of 
the pancreas as a cause for diabetes is 
to a laree extent taken for eranted. Ifo 
thinks that the situation is quite similar 
as if all pulmonary conditions, such as 
tuberculosis, pneumonias, etc., were 
elas.sified as a disease entity character- 
ized by expectoration and treated .alike 
on that basis. He calls attention to the 
well cstabli.shod fact that such path- 
olopical chance.s in the pancreas as 
carcinoma, c.vst, adenoma, etc., are very 
well established, but that the lesions 
found in the pancreas in ca.'cs diac- 
nosed clinically as diabetes mellitus are 
not satisfactorily evaluated. In his at- 
tempt to correlate the chances in the 
pancreas with the manifestations 
characteristic of diabetes, he adjure.s 
the reader that the conclusions reached 
are but tentative and that further 
laboratory, as well as clinical data. 
mu.st bo h.ad. 

While diabetes is caused by an in- 
volvement of a majority of the islands 
of Lancerhans, attention is called to 
the fact that a pancreatitis that results 
from such lesions may be permanent or 
transient and that it m.ay be chronic or 
acute. He thinks that chronic pan- 
creatitis that develops in elderly people 
as a result of arteriosclerosis and 
other senile chances should really I>e 
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IN MANY INVALID AND 
CONVALESCENT DIETS 


j) IPE BANANAS arc a natural, soft, bland food . . . ^nth a dcli- 
I \ cate flavor . . . popular ^vitb most persons . . . nourishing . . . 
easily digested . . . mildly laxative . . . non -irritating ... do not 
readily ferment in the intestines . . . create intestinal conditions 
unfavorable to the gro\rth of putrefactive bacteria . . . yield 
alkaline mineral residues in the body. 

Because of these attributes, together ^^'ilh their soft fibre, 
pectins, high content of sugars, satiety value, lo'w content of 
protein and fat, their vitamins (good source of A-B-C-G) and 
essential minerals, ripe bananas are prescribed by an increasing 
number of physicians in many invalid diets, including: ulcer- 
ative colitis; peptic ulcer; cardiac; diabetes; liver disorders; 
nephritis; tuberculosis; as well as in various post-operative and 
convalescent diets. 

In the field of corrective diets, physicians arc finding that ripe 
bananas help combat both diarrhea and spastic constipation; 
also that in combination nith milk they constitute a basis for 
planning a variety of effective, safe reducing diets for persons 
who arc over^veight. 
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c'In^^irit-<i n primary chronic pnn- 
crt'atit>“, that this form of pancreatitis: 

n flo’.vjy pro;rre>sn-e chancre that 
occurs m Into middle life or old ape 
and may be penerally rt^ropnized as the 
C‘=^*’ential (liatK.dcs of Nnuyn and rests 
primarily from a causative factor 
standpoint ujKin the depcncrativc 
chnnpes that are incident to ndv.ancinp 
years. He sharply di.stinpuishos this 
form from those forms of diabetes that 
are fiuind in younper pc*oplc that are 
rharactenzinl by perio<ls of exacer- 
bation and remission. 

Hyalinizntion of the i.'^Iandj occurs 
almo't entirely in persons over 40 years 


of ape, but it may be also found in non- 
diabetics. Fibro.sis is more frequent in 
older individuals and yet it is not often 
mentioned as a cause for diabetes. 
Fibrosis and hyalinization of the 
island.s may be found in the same pan- 
creas, in fact, the two lesions may even 
be combined in the same island. 

'When a chronic pancreatitis is the 
sequel of scarrinp, ix'sultinp from an 
acute pancreatitis or from pancreatic 
duct obstruction, it should be con- 
sidered as a secondary chronic pan- 
creatitis in contradistinction to the 
above chronic form which is called the 
primarj- chronic type. In the secondary 


type of chronic pancreatitis the <l(s 
struction of cell tissue is broupht about 
throuph pancreatic calculi or external 
pressure or acute pancreatitis, by pan- 
creatic cysts or by hemorrhape within 
the tissue of the pland. The .sub.'Jcquent 
development of the dinbctc.s depends 
entirely upon the number of islands 
which arc destroyed. If only a few are 
killed, clinical diapnosis docs not re- 
sult. The diabetes from the .secondary' 
type of chronic pancreatitis is usually 
mild and penerally non-proprcssivc. 

Classification of Fitz, desipnatinp the 
varieties of acute pancreatitis ns 
hemorrhapic, panprenous and suppura- 
tive, is followed, thouph attention i.s 
invited to the thoupht that they should 
be considered as parts of the same pro- 
cess, namely, acute pancreatitis. Pratt 
is quoted a.s statinp that thc.se forms 
of acute pancreatitis “roprc.sent dif- 
ferent stapes in the .same patholopical 
process that bepins with necrosis of 
the pancreas.*' Gall bladder disease, 
edema and hemorrhape of the pan- 
creatic parenchyma arc mentioned ns 
causes of acute pnncrcntiti.s. 

Clinical manifestation.^ are consid- 
ered under three headinps and this 
cla.«sification holds pood whether the 
cause be chronic or acute pancreatitis. 

1. Carbohydrate metnboli.sm. This 
is interfered with to a very mild depree 
and there is only a tendency to a ver>’ 
slow prepress in the chronic type duo 
to artcriosclerosi.s, whorca.s in younper 
individuals the interference with car- 
bohydrate metabolism is much more 
marked, thouph it must be recopnized 
that an acute pancreatiti.s may or may 
not bo accomp.anied by byporplycomia 
and plycosurin. likewise it may cau.sc 
the transient appearance of diabetes 
which will subsequently clear up. 

2. Fat metabolism. While the oxi- 
dation of fat i.s n.ssociatcd with c.ar- 
hohydrate metabolism, yet it must be 
remembered that the oxidation of fat 
does not depend entirely upon the uti- 
lization of pIuco.se but only that the 
oxidation of P-oxybutric acid is con- 
tinpent upon the carhohvdratc meta- 
bolism. Other apencies determine the 
chanpe of a fatty acid in a chain of IC 
or 18 carbon atoms to the 4 carbon 
chain of B-oxybutric acid. It is an cx- 
cc'!' of thi.s latter fatty acid that re- 
sults in diabetic acidosis. 

The oxidation of fats up to the 
R-oxybulric acid stape, while not in- 
fluenced by the islands of I.anpcrhan®. 
is a pancreatic function. The evidenco.s 
of a di.sturbcd fat metabolism in the 
diabetic are hypcrchole-tcrinemia, lipe- 
mia, xanthoma and a fatty liver and 
.spleen. A hyperchoIc«terincmia may 
occur in a mild diabetic with a well 
controlled carbohydrate metabolism and 
without acidosis. It may be taken as 
an index to the depree of lipemia. 
There seems to be a dissf>cintion of fat 
and carbohydrate metabolism in thc-'C 
c.asfs. A hyperplycemia, plycosuria, 
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Faulty nutrition t* a common eausea/ unJerutltkt 

Afatiy physicians today arc recommendtns a diet fortified *tih protectne foods for under- inchtldren. The addition of Oraltmc to the usual 
neisht ehtdren Diels beheied in be adequate are often deficient in some Important respect diet intritues the taste as extra sahef are added. 


Anorexia, Failure to 
Gain in Weight... 


and Corollary Problems may 
be due to Deficiaicies in Diet 

Symptoms of mild, subclinical dietary defi- 
ciencies in children are fairly common even 
among "well-fed” groups. Diets thought to be 
adequate, many times are deficient or lacking 
in some essential factor. 

Many physicians today are finding that forti- 
fying the diet with protective foods often brings 
beneficial results. More and more, they are 
turning to Ovaltine as a food supplement. For 
Ovaltine supplies valuable protective food ele- 
ments in a delicious liquid form. 

Ovaltine contains a variety of protective food 
factors. It supplies vitamins A, Bi, and 
D, and the minerals calcium, phosphorus, 
copper and iron. (See table.) 

Not only does Ovaltine increase the con- 
sumption of milk, but it makes milk a more di- 
gestible, more palatable and more valuable 
food. For example, Ovaltine provides 120 

Copi nght 1938. Tlie \V-\mlfr Company 


U.S.P. units of vitamin D in each serving, a 
factor in which ordinary milk is frequently low. 

Best of all, Ovaltine is economical. A single 
serving for only 2y< cents is a remarkably 
low cost for such high food value. 

Try Ovaltine wdth your child patients who 
are underweight. It is a pleasant and valuable 


method of fortifying 
will quickly approve. 

the diet that children 

OVALTINE CONTAINS THESE 
PROTECTIVE FOOD ELEMENTS: 

Vitamin A 

Calcium 

Vitamin Bj 

Phosphorus 

Vitamin Bj 

Copper 

Vitamin D 

Iron 
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acido?!*, xanthoma and lipcmui obtain- 
inpr in a patient may have the blood 
.'upar rctluccd to normal and the aci- 
dosi? cleart-d up while the lipemia laprs* 
Thi? would appear to anrue that the 
appearance of thcfe products of dis- 
turbed mptaboh'«:m are brought about 
by a suppression of a difTercnt pan- 
creatic function. Acidosis without lipc- 
mia is common; lipemia in the absence 
of glycosuria likewise occurs- If the 
thcfi's of an independent control of fat 
and carl>ohydrato metabolism by the 
pancreas is correct, the author arjrue.s 
that the hormone di.ecovercd by Drafr- 
stedt and his associates, called ‘‘Hpo- 
cacic” may prove the solution of a di.s- 
turbance in fat metabolism through the 
pancreas, apart from that rcfrulatinp 
the carbohydrate metabolism. This new 
substance must await clinical trial. 

.3. RIockape of the pancreatic ducts. 
This is characterized by “pancreatic 
stool.s”; they arc yellow, malodorous, 
bulky, and there is an absence of pan' 
crcatic ferments. Evidcnce.s of car- 
bohydrate metabolism may or may not 
become manifest, but whether diabetes 
i.s or is not present, the relief from the 
“pancreatic stools** can be secured by 
the administration of raw pancreas 
only. 

The author concludc.s that the pan- 
creas is the or^ran which, when dis- 
eased. is re.sponsible for the di.sturl>od 
carbohydrate metabolism; that chronic 
pancrc.'jtitis is the result of senescent 
procc.s.se.s; that acute pancreatitis, in a 
mild form, may be a cause of the 
(HfTicult cases of diabetes in youn? 
patients; that p.ancreatiti* results in 
<a) interference with carbohydrate 
mctal*olism; fb) disturbance of the fat 
metabolism and (c) that an occlusion 
of the pancreatic ducts with lack or 
loss of the external secretion of the 
pancreas in the intestine which in turn 
re.'-uU.® in “pancreatic stools.** 

Virril E. Simp'on. 

UnACSTKirr. L. It, 

JJjfOcnir. Xf^rihurst .JP; 

F'h.. /.W. 

A« a result of animal experiments 
tb^ author concludes that there is 
pre ent in fre'^h pancreas and probably 
in the isht ti*^"ue a sp‘'cific «ub‘=tanrr, 
apart from in'ulin, which plays a role 
in th^ transport or utilization of fat. 
It is n'''t present in the external .'secre- 
tion so it !«; probably an internal .‘secre- 
tion or hormone for which the name 
•‘lirwx’air** has b*'en chosen. Without 
this hormone the denancreatized dojr 
almost infvitabiv die* v.-ithin n few 
months in spite of movt careful dietar;.' 
rrsp.jl.atjon erd in*’ulin administration, 
whereas with it and insulin the same 
ani-mal rrny sur-.-ive in excellent con- 
ditjVn for years. The substance 

w 2 « found to b<' pre^'nt in the fat-fr^e 
p.art of r On p/>r cent alcohol extract of 
the fre«h ti"*i:e. 

The author calls attention to the 


possibility that diabetics suITcr from a 
lipocaic deficiency ns well ns an insulin 
deficiency, nnd that this manifests 
itself in n disturbance in fat utilization 
with the deposition of fat in the liver 
nnd in more chronic cases in the sub- 
cndothelinl layers of the arteries. 

Hanes M. Fowler. Fort Wayne. 

Gi'-staeson. Ei.vap. G. 

sin Analii/tiit of Sirly-tuo Cof't: of 
Primar]! Carcinomn of the l.trrr. 
Paged on Xecropfir/; pt 

PpUcvuc Hospital. .-Inn. Int. Mrd., 
XI, SF9, Dec., ISST. 

The autopsies from which the cases 
reported in this study were taken were 
21,100 consecutive autopsy studies that 
had been made at the Bellevue Hospi- 
tal in a period of thirty years from 
lOOC to 10.10. The 02 cases that were 
scieefed for review were all primary 
carcinomata of the liver. 03 of the 
cases selected were males nnd 0 
females. The avernce duration of the 
time when the history bepan until 
death was .1.2 months. Considered from 
the standpoint of ceil type, it svas noted 
that the nvcrnpc course of the liver cell 
type was 2.5 months, while that of the 
bile duct type was •!.! months. From a 
pntholopicnl viewpo'il found 

that 2,'i of the 30 cases of the liver ceil 
type, or C4.1 per cent, were attended 
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• 111 Enforced Dietary Restriction 
• Gastro- Intestinal Disease 


and other conditions may result 
in mild or even frank scurvy, un- 
less care is exercised to ensure an 
adequate intake of vitamin C. 


Patients with necessary dietary restrictions, such 
as exist in the Sippy, ketogenic, and certain other 
diets of insufficient vitamin C content, constitute 
an important group in which the use of vitamin C 
in concentrated form may be of value. 

Stringent adherence to fruit-free diets in the pro- 
tracted treatment of peptic ulcer, colitis, urticaria. 


In the presence of gastro-in- 

testinal disease, impaired absorp- 
tion may cause vitamin C deficiency despite a pre- 
sumably adequate intake of the vitamin. 


When there is persistent vomiting, diarrhea, or 
any other condition preventing the utilization of 
an adequate amount of vitamin C, the 
parenteral administration of Cebione 
will be of value. 
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of U.S.P. ervi liver oil in natural vitamins. 


MEAD JOHNSON & COMPANY 

Evansville, Ind. U. S. A 


with sonic dcj:reo of cirrhosis uhilt* 
only 0.0 per cent of the bile duct cell 
type showed detectable cirrhosis. In 
the microscopic study of tis.«ues atten- 
tion is callctl to the necessity of ex- 
nmininj: uninvolvotl tissue to exclude 
factor? of error. For example, biliary 
obstruction duo to .tumor, encroachment 
on birndicals, will lead to fibrosis of 
liver tissue, yet this fibrosis is biliary 
in oric^in rather than portal. Only two 
cases of the scries were of the dual or 
indeterminate typo of cell structure. 
The study of nietnstases in the jrroup 
brought out the followini: features. 
Solitary distant motasta.ses ns to brain, 
bone, kidney, etc., were not uncommon. 
In 10 cases, or .10.G per cent, even 
naked eye evidence of neoplastic venous 
thrombosis was present. In .si.x of the 
11» cases there were vi.scernl metastases 
likewise vi.sible to the naked eye. In 
two cases tumor thrombi were found to 
have travelled thi-oujrh the inferior 
vena cava to the ripht auricle of the 
heart. In several the splenic vein wa«? 
thrombosed throughout its entire 
Icnjrth. In 2P ca^jcs, or Ifi.B per cent, 
there were no naked eye evidences of 
metastasis. In the remaining 3^ ca<e.s 
the sites of metasta.ses wore nurnerou*, 
more frequently in the periportal 
hmiph nodc.s nnd the Jun^s, particularly 
the rierht lun;/. Only 3 cnse.s of met.n«« 
ln«i.« to bone were found. One of the^e 
was found in the rib.s, vertebra ami 
left orbital l>ono. In the other l\\o the 
ribs only were involved. 

Reference to the size of the liver was 
made and in *18 cnse.s the liver had been 
weitrhed. The nverasre w'as 2000 ;:rams. 
There was very little difference in the 
size of the liver in the liver cell type of 
neoplasm and in the bile duct type. 
A.seitcs wa.s present in 72.0 per cent 
.and was found to bo the mo.st con‘'tant 
approximate in the serie.s. The asrites 
was blnody in six nnd scro-sani:uineou= 
in seven others, .^n enlarjred spleen 
wa.s found in n majority of ca«es. The 
nverniro was tir>] crams and v.-.a* 
s]ir*htly hichcr in the bile duel type of 
tumor. Jaundice was infrecjucnt in n^- 
pl3«'m of the ma.ssive type. This w.is 
explained on the basis of biliary* ob- 
struction bv pressure from tumor 
nrtdule*^, and in tumors of the massive 
type sccond.ary nodules were infrequent. 

Only seven of the whole 02 c.'i'^es of 
the series were diaenn^ed clinically. 
One had been dinenos^-d n** carcinoma 
of the stomach with metasln!?!.- to the 
liver. Another h.ad been din£rno'''d e." 
cirrhosis of the liver, another a? carci- 
noma of the h»'ad of the pancren*-, and 
.ar,oth»T n« mnlijrnancy* of the liver with 
the primary site undetermined, nnd an- 
other of cardiac decomp<'n®.ation. In 
the remaininf: 5.o no available data was 
found in their study to show that the 
po<<ibiIity of primary carcinom.a of th** 
liver w.a« even s'U£:;re»ted. 

Reference i'^ made to the crlteri.! 
which .‘^ymmers in forrelntin? hi- 





Ulcer Therapy Simplified 



STANDARD REGIMEN 


SIMPLIFIED PROCEDURE 


In the standard Sippy procedure, milk and 
cream mixtures are fed on the hour, alkali 
on the half-hour. The many feedings — usu- 
ally 29 daily — are a major disadvantage. 


Add alkali to KLl]\f and /fed hourly. 

More efficient control of gastric acidity, 
with only 14 daily feedings, is reported* 
for this procedure. Reason; 27% higher pro- 
tein content — and the finely divided KLIM 
curd, which prc.sents a very much greater 
combining surface to the stomach acid. 


T ry KLIM in your next ulcer case. Simpler, more convenient, more ef- 
fective. Patients wdl tell you, too, that KLIM is more economical. 
Vacuum-sealed and gas-packed, KLIM is available, always fresh, in almost 
any drug store. Slavs fresh for weeks after the tin is opened. Send coupon to 
receive trial supply and further information on KUM. 

*Ann /nr Mfd I’ol <j, 
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A^tE^.ICA^• JOUENAL OF DlGESTAX DISEASES 


jr3r*> in tht* necropsy nx-rn nn<) wan!* 

•I ?!' -filial hr.d mI up. Thot* criteria urre: 

H) A ma!i- patient over thirty-five year?* of nirv. 

(2) A Iftr;re i'a!r.-.b!e lumr^r ran*'* in the rirht loK* of 
t>- livi-r 

('') Xo j.nmary tumor di'^coverabh* elfeuhcre. 

M) Jaundire. usually rr.ifij. 

(r>) A*?iif^., 

An othcrv' !’'«• iint’xplained fever of mild tli^ree. 

A** a ron«( ^uenrv of thi* «lu£jy the followinfr conclu'tinnf 
VM r>’ (irawn* 

1 I’nnuary cnrcinomn of the liver occurred once in 
e'. iTv n;»j necropsies at the Hellevue Hospital in the thirty 
>enrr ro\oreti h) the study. This represented an incidcnct* 
« f 0.25 y«*r cent on the 25.-100 necrnpsie.s. 

J. iVunary carcinoma of the liver is a clinical and 
f entity su'ceptihle of diafrnosi? during life. 

' The clinical diarno«is m.iy !k* postulated with reason- 
.iM* rertair.tv on tlie criteria *ct up by Syn'.mer.s. 

5 Cirrho'ris w.*:^ found in 51. C per cent in association 
with the tumor and in six cases hcmochromntn«is of the 
liM-r ^\as found m conjunction with cirrhosis. 

5 The hde duct type of tumor is lii.stolofrically indis- 
:snrui«hnM<‘ frrrn the duct cell carcinoma of the pancreas. 

Virfjil E. Simpson. I^ouisville. 

f’ASTn. W n. Hr-\Tn. Ci-Ar.K, W.. STiuVi:^. Mavuick B. 
svi' lln.M.r. BnnHJT W. 

r: nfir,,.5 (.7. thf KtioUii/ic /!< l<tttortshii> of ArhuHn 
*ir^*rir‘i to fVr;i»Wof<« AnerrnVi. (Frovi the Thont^ 


For 

M 

-i!-; 

Convalescence- 




After any illness, when 
increased fluid intake of 

iS - 

an alkaline nature is 

jimm 

indinitcd. prescribe the 
real French 'N'ichy, ^’ichy 

/m-v 

Cclestins. It helps speed 
the journey back to 
health. 

ft 

nOTTLED ONLY AT / 
T H E SPRlNfJ. VICHY, / 




A /^nbtCtf/snLLAUCAUZmO WATER 


tUhe Mt^morinl Lohomtorn, Boston CtVy //ofpjM/ 

Uarvanl Medical School). Arn. Jonr. Med. Sclcr'ct* 

/». f/A. .Yor., 29ST, 

It U assumed "th.at the effective principle in the liver of 
the normal person is in some way formed from the inter- 
action of food and prastric factors. The problem as to 
and where in the body such a transformation occurs re- 
mains. however, quite unsolved.*' “Xormnl human pastric 
juice freed by absorption methods of both pepsin and 
rennin still contains mtnn.sic f.actor.” ''AdminlstfadVn vf 
\>cef muscle and pastric Juice, separately at an interval of 
fi hours resulLs in increa.sed blood production.” This the 
authors say ‘Vliminatcs the necessity of hypothecating an 
in vitro phase for the production of the activity of incu- 
bated mixtures.” When the administration of Ix'ef mus-cle 
and pastric juice are .separated by an interval of 12 hoars 
or more there i.s a nepative effect upon bloo<l production. 
”Xcutral mixtures of pastric juice and beef mu.''cle are 
e/fectiVe when administered to the achylic perniciou* 
anemia patient. Therefore, 50 far ns the reaction is con- 
cerned .a suitable environment mipht bo found as well after 
absorption within the body ns before leavinp the alimen- 
tnrj' tract.” The authons found that “Mixture.^ of beef 
muscle and pastric juice administered at pll l.fl to 2.5 arc 
ineffective.” If, however, such incubated mixtures were 
piven at pll 5 or pII 7 n positive effect on blood production 
appeared.” 

“Whether failure of the acid dipe.st to cause incre.'J'ed 
blood production was due to the dc.struction of the oxtrindc 
or intrinsic factors before effective interaction could occur 
or whether it was due to such oddity that interaction 
could not take place wn«? the basis of further nnalysi*.” 
As it was found that incubation of the beef nuMCle and 
p.astric juice mixture at pll 1.8 or 2.5 for 0 hours did not 
abolish its activity if it was broupht to pH 5 nr 7 b''foiT 
adminl.«tratlon; if the mi.\ture was not so neutralized it 
coulei be nrpued that after it was piven to the pativnt 
conlinuetl in vivo incubation of the acid mixture v.'a‘< re- 
sponsible for failure throuph subsequent de‘-truclion of 
the intrinsic factor. This question was put to test and the 
authors found It prob.oblc that “the nepative e:fert of ad- 
mini-stration of incuhateil mixture'^ of be^f rmi^de and 
pactrie juice at an acid reaction, wa« not due to a prn- 
lonpntion of any dc-Aructivc action of the arid nudium on 
the extrinsic or intrinsic factors after admini'^lration to 
the patient.” The writers found that “temp^T.aturc--^ witli- 
out sipnificant destructive efTwt on aqueou*' folulton^ of 
an unpurifiefi liver extract alxili.sh the activity of mixture® 
of bi-ef muscle and pastric juice after incubation for 2 
hours at pH 7." In addition they found that “temperature^ 
without sipnificant destructive cfT^'Ct on aqueous solutions 
of liver extract nI>oIi«h the activity of mixture'; ef he-^f 
muscle with normal human duodenal contents rr w;th hep 
duodenal and small intestinal muco-'a after fncub.'itien for 
2 hours at pH 7.” They further state that “the (b -itructivc 
e.Tect of temperature on the mixture piven thi-’e p-otfent^ 
was not on the extrinsic f.octor in the beef muTb- is clear. 
Mixtures of pastric Juin* with a 4^ hour peptic dip'"*- 'f 
beef muscle prcvjnusly lAoilcd for 5 minuter with aul'*- 
clavfd, autoI;,*zeji yea.st or with hop st'imach muc'*-- 
which ha-r iK-en hoiUd for 2 hour®, .'ire h-mntn,v.>ti-,-illy 
< fTetrt/ve.” 


Alie.u Jone-. Bu-alo, 
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Checl{^ PAIN V 


Check fever V 

^„w.KRYOFINE cy^/ 

For the many ailments in which both pain and fever 
occur, Kryofine. “Ciba” has given a satisfactory account 
of itself. With the passing months its therapeutic 
dimensions as an analgesic and antipyretic continue to 
grow. Restlessness often subsides with Kryofine ad- 
ministration. It acts quickly. 

NO PYRAZOLON NUCLEUS— Kryofine is methoxy- 
acet-p-phenelidin — does not contain the pyrazolon 
nucleus, therefore dilTering from amidopyrine. 

INDICATIONS — Headaches due to various causes, 
dysmenorrhea, sleeplessness associated with pain, neu- 
ritis, arthritis, myalgia, etc.; colds, grippe, rheumatic 
fever and other acute febrile ailments. Kryofine may 
be advantageously combined with Dial, Yi to I'/i 
grains, where more pronounced sedation is needed . . . 
Samples and literature upon request. 

TABLETS. 5 GRAINS— POWDER , , 


irSl E 


GIRA P H A R M A GE U TI C A L P {UTlI fJ GT.q IJ^G 





AJiEnicAN- Joun.VAL or DicESTm; Diseases 


I'lS 


Pnximfd Pcup^ eMeall*uf> Ut 

PEPTIC ULCER 



LACTALUMINA 

r/je original colIoSdal aluminum 
hydroxide for therapeutic use 

Ltterafurc and sample on request 

CROOKES 

LABORATORIES, INC. 

NEW yOHK, N. y. 


T ACTALUMINA reduces the irritation produced by excessive acidity 
•Li in peptic ulcer by its effective "buffering" action. Pain and other 
clinical symptoms ore rapidly relieved, promoting prompt healing 
without danger of alkalosis, kidney damage or secondary rebound 
of acidity . . . For use orally or by the "continuous drip" method. 

Supplied in 8 oz., IB oz., 80 oz. and 1 gallon bottles. 


In iotefliflal toxemia* SAO-LACTOS B> an cUeclirs com* 
binattoa of Crookes Colloidal KooUn. loctose ond 
Vitamin S* oids tn controlling putrefaction and Inducing 
o healthy gastro-lntestina) tract . . . Supplied In 
powder form In 4 ox. bottles. . . . Sample on request. 


P^efLGAaiio*t4. jpn. Uta Medical Pno^eMion 
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EINHORN BUCKETLESS GASTRO DUODENAL TUBE 

As Designed by Dr. Moses Einhorn, New York City 



The Einhorn Tube illustrated combines in its new principle all the advonloges of other 
lobes. In .addition, the following superiorities are self evident. 


• WriQ’htrd tip cncAird In tube. 

• Ne ponibHity et tip becenlnt dttsehtd. 

• raiivf t» iwsilow bfcaute pnr shaped. 

• No raush cds; ef knet between tip and tobe to Irritate 
ntsfeot meT-brane. 

• Ellnlnatei fear af patient which Is apparent when metal 
Up It iwitlewrd. 

• Pear i.baped weisht distributed 10 that lower part is 3 
l/fnri hesTler Win opper part— fafif weight ISd grains. 

• Weight dlttribotJan keeps tip in Its proper place iP 
pr«tm« threuth the pylaeie opening 


• Lumen between weight and-flnt eye filled so wilt not 
accumulate feed. 

• Ho likelihood of regurgitation from ffte duodenum. 

• Weight distribution of tip anchors tube in the duodenum. 

• No discomfort at glottis on rtmosai— gradual taper shape 
makes remeyai easy. 

• No potilbility ef cutting mucous membrane in suction. 

• Stettrd oval openings— offers large drainage area and pre- 
vents etogginp of lube. 

• Will not adhero to vlscerat wall — .Arc Is formed by tip 
and tobe which keeps openings away from wall. 


Si.re H Frteeh, length 
ffsible red rubber. 
se*'l*i«f! aed rrsUient. J 
ifJtted Oval eyes. >lirk- 

ingi at 17 ". 73 " and j;* 
fM- t.r 



CLAY-APAMS CO. 

25 EAST 26ih STREET. NEW YORKy 


Comafefe with 
ConneetJoo*— each 52.53 

Wltheut connectJsni 2.C7 





Ifs More Calories 


PIKOPEltTIKS OF 
KAHO 

Uniform composition 
Well tolerated 
llcadily digested 
Non-fermen table 
Chemically dependable 
llacleriologically 8afc 
•Non-.TlIcrgic 
Economical 

•Fffe from [irnKin liVel) to|>r«>. 
diice flllrr^ic iiinnirrM(ait<>n« 

o 

CO>IPOSlTIOA' or 
KAUO 

</)ry llaui) 


Dextrin. . . 50% 

.Maltose... . 2.3.2% 

Dextrose 10% 

Sucrose 0% 

Invert sugar 4% 

Minerals 0.8% 


9 

HAllO 

EQMVAEEA’TS 

1 oz. vol 10 grams 

120 caK 

1 07. >u. . 28 grams 

90 cals, 

1 teaspoon. laiab 

I tablespoon 00 cals. 


l)onvalcscent children show a low 
inctabolisin for several weeks follo^ving 
the disappearance of an infections fever 
as a consequence of generalized cellular 
damages. 

The high caloric diet is indispen- 
sahlc. It is made possible by reinforc- 
ing foods and fluids ^vith Karo. Every 
article of diet can be enriched with 
calorics derived from Karo. 

Infant feeding practice is primarily 
the concern of the physician, therefore, 
Karo for infant feeding is adierlised 
to the Medical Profession exclusively. 



Fit EE to Plii/Miritinn onli/: 

Convenient Caleulator of Infant Fee<lina Fonnulasi accurate, incinictivc. Iielpful. On 
receipt of Physician's prescription blank, giving name ami address, tlic Calculator will he 
for>varded. W^ritc Corn Protliicts Sales Co.. Dept, I)N'-}, 17 Ilatlcrj’ Place. New York, N. Y. 
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BILE SALTS 


KONSYL 

Fairchild 

The sodium Rlycocholnto and (auro- 
cholatc, the salts of conjufrated colic 
acids in their native association as 
separated from fresh ox-;:alI. 


The Miidlagenoiis-Forming Part 
of the Plantago Ovata 

Promotes PeristaJsis By Bulk 
and Lubrication 

A stable dry powder; uniform in com- 
position; etneient for (he well known 
thenipeutic uses of ox-pall — in disorders 
due to faulty hilc functioning. 

Uilc .Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, H o/.. 1 oz. vials; 
in capsules, each three Rrains IHIc Salts. 


.-1 D VA XT AGES 

1 Safe 

2 Effective 

.? Non-Habit Forming 

4 Easily Taken 

5 Priced for People of Limited 

Means tVho Have To “Take 
Something" Every Day. 

Teaspoonful Makes A Tiimblerfid Of “Jelly" 

Fairchild Bros. & Foster 

New York 


Burton, Parsons & Co. 

(Estahlished 18S5) 

Washington, D. C. 
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0«eh«lla lk«s tiia formoU. It 

is svstlsbts in 3^ gi ublsts lor or«) 
sdmbiislfsttnn. snd ta tlis form of its 
so<hun osit (or intr o oo n o us iaioctien ta 
•avslos of B% «n4 20% oolotten whoa 
UlmmsiwIrsgMctiolofostsioiadicoiod. 


For Prompt, Intense Choleresis. 

DECHOLiN-SODiUM 

For Maintenance Thereafter. 

DECHOLIN TABLETS 



In hepatobiliary infections TL'hen especially rapid and intense increase of 
bile secretion is desired, the combined use of Decholin tablets (chemically 
pure dchydrocholic acid in cryslnlline form) and Decholin sodium Is 
recommended. One or two intravenous injections of Decholin sodium 
soon promote the desired intensified bile secretion; thereafter, the oral 
administration of Decholin tablets helps to maintain it. 

The increased flow of thin liver bile aids in the disposal of inspissated 
sc-crctions within the bile ducts and facilitates intrahcpatic as well ns 
extrahcpatic draina^rc. 

Decholin and Decholin sodium are of established value in chronic cholecys- 
titis, noncalculous chojan^^tis, hepatitis of toxic orif^n, biliary insufll- 
cicncy, biliary enporfrement, and before and after biliarj' tract surperj*. 
Contraindicated only in complete obstruction of the hep^^tic or th^ 
common bile duct. 

Comprrhrrj»{ve /iterafwrr, end the ereond edition of the brochure 
Tract DMurbanenf” cvaUchlr to the proferiiion on re/jucfit. 

Ricdel-dc Heen, Inc., 105 Hudson St., New York 


sodium 



BASIC OPERATIONS IN COMMERCIAL 
CANNING PROCEDURES 


II. THE BLANCH 


• Previously, we have described the reasons 
for the thorough cleansing of raw food ma- 
terials prior to canning and tlie methods hy 
which such cleaning is effected. Another 
basic operation in the commercial canning 
procedures for many vegetables and some 
fruits, is known as the "blanch”. (1) 

In essence, the blancli is an operation in 
which raw food material is immersed in 
warm or hot water, or exposed to live steam. 
The blanch senxs a multiple purpose. 

First, blanching serves to soften fibrous 
plant tissue. By so doing, it contracts or 
expands these tissues and thus insures a 
proper final fill in the tin container. Second, 
during the blanch, respiratory gases con- 
tained in the plant cells are liberated. Tliis 
release of gas prevents strain on the can 
during heat-processing and favors develop- 
ment of a higher vacuum in the finished 
product. 

Third, the blanching operation inhibits 


enzymes naturally present in the raw foods 
and prevents further enzymatic action. In- 
hibition of enzymes — particularly those in- 
ducing oxidative reactions, yicld.s products 
of superior quality and nutritive values. 
Fourth, the blanch may serve as an added 
cleansing measure and also remove "raw” 
flavors from certain foods. A final function 
of the blanching operation is to fix or set 
the natural color of specific products. 

In commercial canning practice, blanching 
is usually accomplished in equipment espe- 
cially designed for certain types of products. 
In general, the raw products after thorough 
washing arc conveyed through water or 
steam by various mechanical devices capable 
of adjustment so ns to subject the raw ma- 
terials to a particular temperature for the 
proper period of time. 

Such, in broad detail, arc the purposes and 
mechanics of the blanch, a basic operation 
in many commercial canning procedures. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 

(1) 1937 AKWtiinif Of Tic ArtefCa— urp, 

A w 

The Tfiic Prctt'W-i.San F rncisco. 


This is the thirty -Jotirih in a series of monthly articles, tchich trill sttmmar* 
ize, for ^"our convenience, the conclusions affont canned foods tihich au» 
thoritics in nutritional research have reached. JVc urjnf to mahe this 
scries valuable to you, and so u'C ash your help. Ifill you tell us on a 
post card addressed to the American Can Company, Ac*p lor/;, A. 
ic/iaf phases of canned foods Inonlcdpc arc of ^n^atest interest to 
lour 5(i£»£!C5fion5 trill determine the subfect matter of future articles. 



Tlir Seal of Acceptancedenoten tlial the 
•tatrments In thU a(!vrr|t*«>ment are 
arreptaLle to the Counril on Food* 
of the Atnrrican Medical AnsocUtlon. 
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No Book Like Clendening . ■ . . 


METHODS OF TREATMENT 

The Classic” in the Therapeutic Field! 


By LOGAN CLENDENING, M.D. 

Trofessor of Clinical Jledlclno, Medical Departracnt of 
tlio IJnlverslty of Kansas. 

Sixth Edition, 870 Pages, 103 Illustrations. 

Price SIO.OO. 


OUTSTANDINGLY DIFFERENT 
Because ... 

1st. It Covers ALL McilioiLs of Treatment — ^Drugs, Diet, , 
Hydrotherapy, Pliy.s loth crapy, Psychotherapy, etc. 


Texts on therapeutics and pharmacology are usually devoted exclusively to drugs. Here 
ALL therapeutic procedure is brought together witliln the compass of one volume. 
This hook first presents tlie many means of cure, such as drugs, diet, biologic therapy, 
exercise, heat, cold, psychotherapy, etc., and, second, a dlscu.sslon of the treatment of 
specific diseases. In this discussion the whys, wherefores, and why noLs arc considered 
and -weighed in a way that shows the wide, wise and trained experience and excellent 
judgment of the author. 


THE C. V. MOSBY COMPANY, 

3525 Pino Blvd., St. Louis, Mo. 

A..T.D.D.& N.-4-38 

Gentlemen ; Send me the following books, 
charging my account 


Dr 

Address 


Synopsis of 

DIGESTIVE DISEASES 

By JOHN L. KANTOn, Associate in 
IMedlclnc, Columbia University. 

302 pages, 40 lllustrjitlons. Price 
$3.50. 

Tills book presents .simply, clearly, and 
concisely, tlie essential facts concerning 
the diseases of digestion. An effort has 
been made to preserve the proper balance 
between stre.ss and subordination. In- 
clusion and omission ; and to emphasize 
throughout, the ways In which gastro- 
enterology fits Into tile larger field of 
internal medicine. To this end the open- 
ing chapter on classification has been 
designed for early orientation, clinical 
syndromes common to many diseases 
have been elaborated as fully as possi- 
ble, and a final section has been devoted 
to digestion symptoms in extradigestive 
diseases. 


2nd. Therapeutic iirocodurcs are so plainly described and 
illu.stratcd that any one can follow through succc-ss- 
fully the procedures recommended.- 

;ird. It Is an Indlvidu.il Text. It is not a Merc Citation 
of the Work of Others, but Clendening at his Best. 

4th. It Ls Inspirational, Instructive, Up to Date (Pub- 
lished, October, 1937), and Based on Last Edition 
of the U. S. P. 


CRITICS APPROVE 

ABCIin'ES OP IN'rEKKAL MEDICINE says ; 

"This book still remains the classic In the field of medical 
treatmctit for the practitioner and student. The lucid 
manner in which It is written and the ‘fact that It Includes 
every Important field in medical therapeutics makes it a 
necessary addition to any medical library," 

THE .lOUltNAL OK THE A. M. A. says; . 

‘"Die book Is, In every sense of the woru, an Individual 
textljook of therap.v, rcficctlng Its author's personality. 
. . . This is a textbook of tlierapoutics tiiat is readable, 
sounder than most, and certain to be iLsefuI. . . ." 
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Amebic Dysentery in North Carolina 

By 

JULIAN M. nUFFIN, M.D.-' 

DURHAM. NORTH CAROLINA 


F or many years amebic dysentery iias been roftarded 
as a tropical or subtropical disease (1). The recent 
epidemic in ChicaRo (2) tended somewhat to di.'^eredit 
this belief, but so firmly is its tropical nature fixed in 
the minds of the profession that the disasterous conse- 
quences of that outbreak may soon he forgotten, or at 
least, it will no longer occur to many of us who live in 
the temperate zone that the cause of our patients’ 
illness may be an amebic infection. 

The purpose of this communication is to emphasize 
the prevalence of the disease ; to show how easily the 
diagnosis can be made; to point out the gratifying re- 
sults which almost invariably follow adequate treat- 
ment; and to warn the profession of the tragedy which 
frequently overtakes the improperly treated or neg- 
lected patient. 

Material: This report is based upon a group of 54 
patients with proven amebic infection who have been 
studied in Duke Ho.spital during the past six years. 
The distribution according to race and sex is shown 
in Table I. 


Table I 



Mnie 

I'emnle 



White 

Colored 

White 1 Coloroil 

Total 

Number 

41 

G 

C, 2 

G4 

iVrcentntfo 

7fi 

in 

11 3 

100 


All ages were affected; the youngest patient in this 
group being two years, the oldest being sixty -six years 
of age. The distribution by decades is shorni in Table 
II. 


Table II 



0-0 

in-io 

20-23 j 30-33 40-19 

J </0-o9 } 

Number ! 

3 

3 i 

O 1 H " , 

n 5 

Vcrcontapo 

5.5 

5.5 ' 

i 17 j 20 17 

20 ‘ 9 


•With the e.\ception of one patient whose infection 
could be traced to the Chicago epidemic, and of three 
patients who lived in border counties in South Caro- 
lina, all the patients in this series were residing in 
North Carolina at the time of onset of the disease. 
The distribution throughout the State is shomi in Fig. 
1. The duration of the disease could not be accumtely 

*Deparlmcnt of Medicine. Duke Universitv School of Medicine. 
SubmiUed October 22. 1027. 


determined in some instance.-^, but varied from a few 
weeks to .several years and many gave a history of 
one or more relapses. 

DIAGNOSIS 

The diagnosis was e.stablished in 40 of the 51 
patient.s by demonstrating the active, motile forms of 
end.ameba histobdica in the stool or in the material 
obtained by proctoscopic e.xamination. Because of the 
difficulty of identification and of their doubtful sig- 
nificance, the presence of c.v.<ts in the stool was not 
accepted as sufficient evidence of the disease, though 
indicating a carrier state. In six patients the diagnosis 
was made at autop.s.v, and in two patients with liver 
abscess, t.vpical ulcers were observed by proctoscopic 
examination, though no amobae were demonstrated. 
Howek'er, the prompt subsidence of symptoms follow- 
ing treatment was thought to justif.v the diagnosis of 
amebic infection in these two patients. 

STOOL EXAMINATION 

Repeated examination of the stools was made in 41 
cases. This was positive in only 24 patients for uSej,). 

PROCTOSCOPIC EXAMINATION 

Proctoscopic examination was performed in "5 
patients. T.vpical punched out ulcers with normal in- 
tervening mucosa were observed in 21 of these 
patients (88fi). In one patient with a liver abscess 
the mucosa was entirely normal, and in the remaining 
three patients the proctoscopic picture was suggestive 
of an extensive non-specific ulcerative colitis, yet 
amebae were demonstrated in smears. Sme.ars ob- 
tained by proetoscniiic e.xamination were positive in 
32 patients (Olf^). 

BARIUM ENEMA 

X-ray examination of the colon by barium enema 
was made in 19 cases. In G of these (32fJ), the colon 
was reported entirely normal. In the remaining 33 
p.atients, the portions of the colon which wore reported 
as e.xhibiting evidence of infection are .shomi in T.ible 
III. 


Table III 
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In 710 case could the diagnosis of amebic dysciiter’j 
be dcfiniichj established from the X-rc.y findings alone. 

COMPLIC.ATIONS 

Six p.itients in this series had liver or lung abscesses. 
One liver abscess was drained surgically with complete 
recovery. Throe wore treated with emetine, with 

3.53 
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gradual subsidence of symptoms, and were discharged 
as cured. In tvvo patients the abscess ruptured into 
the pleural cavity and the diagnosis was made at 
autopsy. Neither of these received specific treatment. 
One other patient had a pelvic abscess, and another a 
generalized peritonitis from a perforated colonic ulcer. 
Both of these patients were moribund on admission 
and died shortly thereafter. 

TREATMENT 

There were 35 patients with frank, uncomplicated 
amebic dysentery who were treated intensively with 
carbarsone, yatren, or emetine, or combination of 
these three drugs, as shown in Table IV. 


Table IV 
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The doses used were: cai’barsone 0.25 Gm. twice 
daily for ten days orally; yatren 5 Gm. in 250 c.c. of 
water as a retention enema daily for 7-10 days, and 
emetine hydrochloi’ide 0.1 Gm. subcutaneously daily 
for 7-10 days. 

In a gi'eat majority of these patients a marked 
change in their general well being was noted twenty- 
four to forty-eight hours after starting the treatment, 
and the diarrhea was checked by the third or fourth 
day. The best results were obtained with the use of 
carbarsone by mouth in combination with yatren as a 
retention enema. In 18 patients the appearance of the 


eating disease was unaffected. Anderson, Delprat, 
Weeks and Reed- report a similar experience (3). 

RELAPSE (FOLLOW UP) 

Information in regard to the condition of the patient 
since leaving the hospital was obtained in 22 patients. 
In 6 of these there had been a definite relapse which 
promptly subsided after another course of treatment. 
There was no relationship between the relapse and the 
drug which had been used. 

DEATHS 

There were seven deaths in this series, a mortality 
of 13%. Six of these patients came to autopsy. Two 
had liver abscesses which had ruptured into the pleural 
cavity. One had a general peritonitis from a perfor- 
ated ulcer. Three had extensive involvement of the 
colon but had received no treatment, and the patient, 
on whom there was no autopsy, had a pelvic abscess. 

DISCUSSION 

Several points of interest are brought to light by 
this study. Of greatest importance is the prevalence 
of the disease in a state whose climate is far from 
tropical. That the disease is endemic and widely 
scattered over the state is shown by Fig. 1. Amebic 
dysentery is not reportable in North Carolina, conse- 
quently this group certainly represents only a fraction 
of the total number of patients. It is possibly of some 
significance that very few patients came from the 
western pai*t of the state which is largely rolling .or 
mountainous country: 

The importance of proctoscopic study is shown by 
the fact that stool examinations were positive m only 
55% of the cases, whei’eas, the smears taken from the 
ulcers were positive in 91%. -The appearance of the 
alcei ’3 seen oh proctoscopic examination is so chai’ac- 
teristic as to be diagnostic. Occasionally, there is ex- 
tensive ulceration which is confusing and the ex- 
aminer must decide between a chronic ulcerative 
colitis and severe amebic ulceration ^vith secondai'y in- 
fection. In such cases the therapeutic test must be 



resorted to. It is a fairly safe rule that any diarrhea 
which fails to respond to adequate specific treatment 
is not due to amebic dysentery. 

While it is generally accepted that the cecum is the 
site of predilection in amebic infection (4), in this 
series ulcers could be demonstrated by proctoscopic 
study in 31 out of 35 patients (88%) ; and in ,5 
patients coming to postmortem, ulcers were pre.sent 


rectal mucosa was observed by proctoscopic examina- 
tion after treatment. Evidence of healing was noted 
as early as the fifth day, and by the tenth day all traces 
of the ulcers usually had disappeared. In 5 patients, 
a mixed infection was present (ulcerative colitis in 
four cases, and typhoid fever in one) . These patients 
showed very little improvement under treatment. The 
amebae disappeared from their stools, but the compli- 
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not only in the cecum but also in the rectum. In the 
sixth patient, the rectum and sigmoid were normal, 
the ulcers being confined to the cecum and ascending 
colon. X-ray studies likewise confirmed the impre.s- 
sion that the descending colon, sigmoid and rectum 
were much more frequently involved than formerly 
had been thought. 

Complications are all too frequent and usually 
serious if not fatal (6, 6, 7, 8, 9). In this series there 
were 8 patients, or 15%, with complications such as 
liver or lung abscess, or peritonitis from a perforation. 

It is of interest to note that in three patients, the 
infection developed shortly after operative procedure 
— one after an appendectomj’, one after a hernia re- 
pair, and one after prostatic resection. It is suggested 


that these patient.s were carricr.s and the ojyeration 
precipitated the active disease. 

Finally, the gratifying results (10, 11) which almost 
invariably follow adequate treatment should bo empha- 
sizetl. Patients who have been ill for months or years 
are relieved of their symptoms within two to three 
days. In this series no deaths occurred in patients who 
had received adequate treatment. 

CONCLUSIONS 

1. Amebic dysenterj’ is prevalent in North Caro- 
lina. 

2. Diagnosis is relatively easy, if proctoscopic ex- 
amination is employed. 

8. Adequate treatment is highly effective. 
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The Proctological Aspects oF Diarrhea"' 
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GARNET W. AULT, JI.D.t. 

WASmNGTON. D. C. 


INTRODUCTION 

T he proctological significance of diarrhea is attain- 
ing increasing importance as an aid in the diag- 
nosis of many disorders classified under the inaccurate 
term "colitis.” In the light of our present knowledge, 
one is not justified in assuming that a gastro-intes- 
tinal investigation is complete unless a proctosigmoido- 
scopic examination has been made. This direct visu.al 
examination of the anus, rectum, and pelvic colon 
has no substitute, and it should bo the harmon- 
ious accompaniment of the barium enema and other 
indirect methods of investigation. We are all, including 
the roentgenologist, aware of some of the inherent 
difiiculties experienced in demonstrating some of the 
ulcerative and early malignant lesions of the rc-ctum 
and pelvic colon and it is in this type of case that 
direct visual examination of the accessible portion of 
the bowel is clearly indicated. 

All cases of diarrhea demanding or requiring 
thorough investigation should have a detailed history 
and general physical examination. Competent labora- 
tory examination of the stools for parasites and ova, 
bacteriological studies of the stool and of cultures and 
scrapings obtained during sigmoidoscopy should he 
evaluated. Gastric analysis and cholecystograms may 
be indic.tted. Special hematological studies, basal 
metabolism and skin tests .should be done when indi- 
cated. 

*Frflm the Derartment of Proctolojrr, CoortrctowTi Unl\er<itT Fehocl 
of MeCicinc. „ , , 

• i rofrs«or of Proctolocy, Gooryctown Univcrzity Scbool of Mocicinc. 
SuhmiUoil July 23. 19ST. 


If we arc all .able to completely inve.stigate a co- 
operative patient and make a correct diagnosis there 
should bo very little cxcu.so for the existence of the 
food faddist, the quack, or the charlatan. Patients 
who sometimes consult such really belong to the clien- 
tele of the ethical internist and gastro-enterologist, 
and both of these physicians .should consider the endo- 
scopic visualization of the anus, rectum, and pelvic 
colon as a part of their diagnostic armamentarium. 
One should be aware that proper interpretation of 
findings is esscnti.nl to this examination. Gentleness 
and e.nsc of e.vamination should be developed, and lest 
anyone is not aware of some of the dangers, they arc 
respectfully referred to Crohn’s article "Trauma Re- 
sulting from Sigmoid Jlanipulation” (1). 

Diarrhea, as induced by some of the more common 
disorders, is discussed from a proctological stand- 
point. 

ACUTE DIARRHEA 

Contraiy to popular opinion, the individual who 
conducts a proctoscopic e.xamination upon a patient in 
the throes of an acute diarrhea, is neither a hero nor 
a fool. In the ab.=enco of an inverting type of table, it 
is possible to conduct such an examination in the 
home, hospital, or office by inverting the patient over 
the edge of the bed or the e.xamining table. A pillow 
placed on the floor, upon which the head and elbows 
may be rested, can be u.^cd. Liquid .stool will thus not 
be forced out of the instrument. I might also .state 
that the instrument with the proximal light i= handlrK] 
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with greater ease in these cases than one with the 
distal light. The continual soiling of the distal light, 
or its “window,” may prevent adequate examination. 
In preparation for examination, the patient is re- 
quested to take a plain water enema one to two hours 
before examination. It is to be noted at this time that 
a mistaken interpretation of “injection and inflamma- 
tion of the mucosa” has often been made following the 
administration of a medicated enema, notably of the 
strong soap suds variety. Excessive purgation, especi- 
ally with the saline group of cathartics and the strong 
vegetable compounds, may induce a low grade inflam- 
matory change in the lower bowel. Adequate cleansings 
with plain water — until the return flow is clear — 
represents the ideal preparation for proctosigmido- 
scopic examination. 

In the presence of an active acute diarrhea, as previ- 
ously mentioned, what should one expect to encounter 
upon proctological examination? 

In the first place, an inflamed, reddened and ei*oded 
anal canal will confirm the patient’s complaint of irri- 
tation, soreness, burning, “fever,” and pain in the 
anus which is aggravated by stool. In general, the 
more active the diarrhea, the more severe the anal 
irritation. An acute “attack of piles,” may supervene 
when one or more hemorrhoids may become throm- 
bosed or extruded. The entire anal ring may be 
everted in severe cases, and in most cases a variable 
degree of edema, redness, swelling, and inflammation 
may be encountered. An attack of prolapsed, strangu- 
lated, thrombosed hemorrhoids is brought on as fi*e- 
quently by an acute diarrhea as by the passage of a 
hard, constipated stool. Multiple Assuring of the anus, 
with eroded petechial spots or larger longitudinal 
breaks in the mucosa of the lower rectum and the skin 
of the anal canal, may occur so that the simple ever- 
sion of the anus during examination produces an 
active oozing of fresh blood. Marked spasm of the 
sphincter is the rule and one may not be able to ex- 
amine the patient further. Palliative measures such 
as Sitz baths, warm applications, wairni plain water 
enemas, or retention enemas of warm oil may be of 
value in alleviating the local condition so that exami- 
nation may be completed a few days later. 

"When seen through the proctoscope, many cases of 
acute diarrhea will present nothing more than an 
active hjqDeremla of the lower 1 to 2 inches of the 
rectum. The blood vessels are engorged and stand out 
in a spider-web appearance to a degree greater than 
seen in the normal bowel. Small web-like patches of 
vessels may appear like a naevus with free interming- 
ling of arteries and veins. After several days, the 
bowel may become edematous, and the gli.stening, 
translucent appearance of the mucosa may give one 
the impression that it is greatly thickened. This in- 
creased congestive vascularity is accompanied by spots 
and diffuse areas of bloody oozing which occurs by 
diapedesis. Ulceration of the surface does not develop 
unless the diarrhea is prolonged, when the mucosa be- 
comes eroded and secondary infection of the bowel 
wall occurs. The bowel surface is easily traumatized, 
and half-moon shaped abrasions may be readily pro- 
duced by the end of the instrument. Swabbing the 
surface may be sufficient to px-oduce bloody oozing. 
The amount of mucous secretion is considerable and 
v.-hen mixed or streaked with blood, bacterial activity 
may ])roduce a mucopurulent, bloody exudate even 
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though the bowel .surface appear.s intact. The lower 
2 to 3 inches of the rectum are usually affected and 
thei'e is no .sharp line of demarcation. Inflamed bowel 
gradually blends with nonnal bowel. Involvement of 
the entire rectum and extension into the pelvic colon 
should put one on guai’d and further examination hnd 
studies are indicated. This is likewise the case if an 
inflammatoiy process appears in the pelvic colon and 
seems to progress from there towai’ds the rectum. 
These temporary, inflammatory reactions of the rectal 
mucosa should be obseiwed and eveiy effort .should be 
made at an eaidy date to separate them from the more 
serious disoi’ders,. mostly of a true infectious natui’e. 

ULCERATIVE COLITIS 

The diaiThea of ulcerative colitis may have an acute, 
chronic, or insidious onset. The acute case may have 
from 6-10, or even 20 stools a day, and the patient 
having a chi'onic insidious onset may note that he is 
now having 4-6 stools daily, whereas three to four 
months pi'eviouslj' he had only 1-2 daily movements. 

This is a most seidous disease of the digestive tx*act, 
and it may tax the ingenuity of the inteniist and 
gastro-enterologist befoi-e the diagnosis is made. Es- 
pecially is this true in the regional and segmental 
forms of ulcei-ative colitis. However, from the diag- 
nostic angle, we .should be encouraged by the fact that 
90% or more of cases of ulcei-ative colitis have their 
beginning in the I'ectum and pelvic colon. The fact 
that such a high percentage of these cases can be 
identified by proctosigmoidoscopy and cultui-e should 
encourage all who see cases of diarrhea to examine 
the bowel by direct visualization, so that an eai-ly 
diagnosis of this disease may be made. It is thus 
obvious that a high percentage of cases of ulcei-atiye 
colitis would thex-efore be correctly diagnosed at an 
eai-ly stage if they were examined wdth the sigmoido- 
scope. 

If a patient consults one during the eai’ly phase of 
an ulcex-ative colitis, he may expect to encounter the 
following pictux’e during proctosigmoidoscopic exami- 
nation. 

The mucosa of the lower rectum may appear in- 
flamed similar to that desci’ibed previously under acute 
diai'X'hea. Thex-e may be a gx-adual ti*ansfox’mation 
into normal mucosa w-ithin the field of vision. How- 
evei-, the process is often more extensive and -involves 
the pelvic colon beyond i-each of the instrument. There 
is no eai-lj*^ pathognomonic appeai-ance, and a diagnosis 
of ulcerative colitis cannot be made from the, visual 
aspect alone. A positive diagnosis may be made from 
cultures obtained at this time. As the disease pi-o- 
gresses, the bowel wall appears more edematous and 
slightly thickened. The bowel wall is less pliable, the 
folds of mucosa stand out more firmly than usual and 
when the edge of the instrument scrapes any sux-face, 
bleeding i-eadily occui’s. The mucosa gradually de- 
velops a granulax-, glistening appearance, and minute 
mucosal abscesses appear. The abscesses are x-arely 
larger than 1 mm. in diameter and they involve the 
bowel in a diffuse manner with a tendencj- for some 
areas to look a little patchj^ appearing as if one had 
given a sudden “shake of pepper” to an area of the 
mucosa. The disintegration of these abscesses is ac- 
companied by a sux-face uleei-ation -which raaj' be both 
, discrete and confluent. This is a diffuse ulcex-ative 
process. The ulcers are usuallj- small, 1 to 4 mm. in 
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size, and they are irreKular. Xiinierous small ulcers 
may coalesce to form a larger shallow irrepular lesion. 
Secondary invasion by the various organisms of the 
digestive tract tends to increase the incidence of the 
large irregular ulcerations. The intervening mucosa 
between patchy areas of ulceration is usually innamcd, 
edematous, and diffused with the small submucosal 
abscesses. Very little normal looking mucous mem- 
brane may bo seen. This irregular ulceration is con- 
sidered characteristic of ulcerative colitts at this 
stage. Cultures taken at any time during the pre- 
ulcerative phase or during the ulcerative stage m.-iy 
reveal a multiplicity of organisms. Identification of 
the responsible organism, or group, presents a bac- 
teriological problem beyond the limits of this paper. 
It is felt, however, that Bargon has made the most 
outstanding contributions to this work that Imve been 
presented within recent years, and for that re.nson 
“Ulcerative Colitis” of the Bargen type is being dis- 
cussed. 

This early stage of ulcerative colitis is definitely a 
medical problem; no single mode of therapy is ap- 
plicable. A rational, symptomatic management, as in 
tuberculosis or cardio-renal disease, is indicated. 

The disease can he followed very readily, in its pro- 
gression or regression, by the use of the proctosig- 
moidoscope. The proctologist and the roentgenologist 
can usually demonstrate the extent of the disease and 
some index of its activity and the degree of infection 
may be gathered by frequent sigmoidoscopy. Beyond 
reach of the instrument, the course of the disea.se is 
be.st followed by the roentgenologist. 

The chronic, recurrent tj'pe of ulcerative colitis pre- 
sents a different proctosigmoidoscopic picture. As a 
result of the chronic infectious process many unique 
and bizarre findings may be observed, .■\reas of new 
and old ulcerations are interspersed with areas of 
healing, scarring, and contracture. Irregular, depres- 
sed, pock-marked scars may be seen between areas of 
shaggy, necrotic tissue protuberances and mucosal 
folds. The bowel appears as a semi-rigid tube and the 
mucosal folds do not roll back and aw.ay from the in- 
strument as it is being introduced, nor do they show 
much tendency to roll and “pout” into the lumen of 
the instrument. When the lumen is contracted, there 
occurs resistance to the passage of the instrument and 
bleeding follows as the granular surface is touched. 
E.xudate and sloughing, and irregular patchy areas, 
may be seen. The ulcerated bowel rarely presents any 
areas of normal mucosa, and in contrast to the small 
miliary ulcerations in the early case, the ulcerations 
are larger. They may attain the size of 1 to 2 cm., 
due to secondarj' infection and loss of bowel resist- 
ance. The discrete, seiTDigenous, and confluent ulcer.a- 
tions of this chronic process may give one the impre.s- 
sion of looking at a relief map with its geographic.al 
irregularities. The term "geographical ulcerations” 
might well be applied to many of those cases. This 
chronic phase of ulcerative colitis may present some 
of the complications peculiar to this disease. We 
mention particularl.v stenosis and a tendency to poly- 
poid degeneration with or without malignant changes. 
Hemorrhage and ulcerative perforation of the bowel 
are omitted from a proctologic standpoint, although 
one should use extreme caution in manipulating .an 
instrument in the scarred, contracted bowel, lest acci- 
dental perforation occur. 

The stenosis of the bowel develops as an irregular. 


diffuse process with very little tendency to the for- 
m.ation of the “diaiihr.agmatic" type of stricture. The 
long, irregular, tubular narrowing is the rule when 
stcno.sis doe,s develop. The degree of stenosis is often 
indicjitivc of the duration and the severity of the 
di.scase. 

Casc.s of virulent infection or of long standing are 
prone to develop a ])olypoid degeneration of the 
mucosa. The mucosa between healed and unhealed 
areas has a tendency to pile up so that rough, irregular 
fragment.s m.ay be seen. In other areas, the mucosa 
m.'iy infold upon itself and produce an actual c.vstic 
inclusion of cells, sMroting mucus, which appears as 
a smooth, pinched-up mucosal bud which is commonly 
dark rod in color. One has the impression of looking 
into an inflamed, moth-eaten tube, irregularly studded 
with small polyiis. The bowel which shows any evi- 
dence of polypoid degeneration should bo carefully 
watched, and any suspicious areas within reach of the 
proctosigmoidoscope should be subjected to biopsy. A 
considerable number of patients affected with polypoid 
degeneration c.xhibit malignant change, provided the 
p.atients live long enough to have such transition take 
place. 

It is not the purpose of this paper to discuss any of 
the characteristics of the diarrhea or the stools in 
these cases. The proctoscopic findings are presented 
as an aid to the etiologic diagnosis of a diarrhea. One 
should be able to make a diagnosis of ulcerative colitis 
from the visual appearance of the bowel. Stool cultures 
from material obtained through the instrument, direct 
smear examination of the scrapings and the biopsy 
e.xamination of tissue bits are indicated as an aid in 
cst.ablishing the diagnosis. 

AMEBIASIS 

Amebiasis should be considered as a disease entity 
which may have as one of its manifestations an amebic 
colitis accompanied by diarrhea. The colonic mani- 
festations of amebiasis may vary from the acufe 
fulminating type of ulcerative colitis to those atypical 
clinical conditions known ns "irritable colon,” “spastic 
colitis,” “mucous colitis,” etc. 

The differentiation of amebic colitis from types of 
infectious colitis often pre.'^ents considerable difficulty. 
I wi.sh to emphasize that the ultimate diagnosis of 
•amebiasis rests upon the identification of the patho- 
genic ameba or their cysts in stools, or scrapings oti- 
tained at proctoscopic examination. In the presence 
of an outbreak of d.vsenterj’ in a community one may 
make a presumptive diagnosis of amebiasis. This 
should be confirmed by the visual findings of bowel 
ulcers which will bo described later; however, the final 
decision depends wholly upon isolation of the patho- 
genic organism or its cysts. Cultural and serological 
methods of diagnosis are beyond the limits of this 
paper. 

Proctosigmoidoscopic examination in a suspected 
cjise of amebic dysonterj- will ordinarily be positive in 
the early case, although it is less frequently positive 
than it is in ulcerative colitis. The fresh case with 
active diarrhea is more liable to show ulcerative 
lesions than the older case. Hinman and Kampmier 
(G). in a study of four hundred cases of active amebic 
dysenter>- in Xew Orleans, reported visible ulcers in 
2G1 c.ases out of 299 proctoscopic e.xaminations. This 
high incidence of visible ulcers is not seen in the older 
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cases. The ulcerative lesions of amebiasis may occur 
anywhere in the colon; their absence in the lower 
visible segment does not rule out this disease. The 
early inflammatory stage of amebic colitis cannot be 
differentiated from any other active lesioii. When 
ulcerations develop, they are about 3 to 5 mm. in di- 
ameter. They are supei'ficial, usually discrete and they 
may be scattered in patches about the mucosa. They 
are larger than the ulcers of ulcerative colitis. The 
supei'ficial ulcer has irregular, sharply defined, ragged, 
and undermined edges surrounded by a halo of in- 
flammatory change. As the ulcer deepens, the inflam- 
matory reaction creates a nodular projection of the' 
mucosa, the center of which is occupied by the ulcer. 
Its surface is covered with a thick purulent exudate 
mingled with necrotic material and mucus and vege- 
tative forms of the ameba. This “umbilicated" ulcer 
is considered pathognomonic for amebiasis. The inter- 
vening mucosa is slightly injected and hyperemic, but 
it will ordinarily appear more normal than in ulcera- 
tive colitis. Miliary abscesses as seen in ulcerative 
colitis, are not present unless a burrowing, secondary 
infectious process develops in the area of amebic 
ulceration. This may appear as a “satellite” formation 
around the edge of an individual ulcer. Direct exami- 
nation of the material swabbed from these ulcers will 
ordinarily reveal the vegetative form of the ameba. 

The older cases of amebiasis with the larger, con- 
fluent ulcerations, that have developed as a result of 
secondary infection cannot be visually differentiated, 
with any degree of certainty, from the older case of 
infectious ulcerative colitis. Here one notes the same 
type of secondarily infected, large, irregular, serpi- 
genous, and “geographical” ulceration. Coalescence of 
ulcers may produce a large, denuded surface, and, in 
cases of any duration, the infiltration of the submucosa 
and the remainder of the bowel wall tends to produce 
rigidity. Firm, irregular stricture is unusual unless 
an inflammatory and proliferative lesion — an amebic 
granuloma — ^ha's developed. Such is uncommon; only 
by biopsy, “therapeutic” test, or clinical course may 
it be differentiated from malignancy. Stenosis of the 
bowel of the diffuse type may occur, and here the long 
“moth-eaten,” ulcerating tube may be observed. 

Ulceration and fissure formation may occur about 
the anus and an amebic infestation of the buttocks 
may be, indeed, a disabling condition. 

While the proctoscopic picture of a few, discrete 
umbilicated ulcerations is regarded as pathognomonic 
by some clinicians of amebic colitis, one must re- 
member that the lesions although they exist may not 
always be visible at sigmoidoscopy. Experienced 
proctologists may make the diagnosis of amebiasis 
from the endoscopic findings alone, but however, ex- 
perienced the clinican may be, the final proof still rests 
upon the identification of the pathogenic ameba. When 
scrapings from the mucosa do not exhibit the organ- 
ism, in an instance where the diagnosis of amebiasis 
is highly probable, stools secured following free ca- 
tharsis by epsom salts usually reveals both the vege- 
. tative or encysted ameba if such stools are properly 
collected and examined by an experienced laboratorian. 

One should be mindful of the simultaneous presence 
of non-amebic ulcerative colitis in instances of amebi- 
asis, hence one should take the routine scrapings. 


cultures, smeai's, etc., so that the material can be 
studied with respect to the organisms of Bargen, 
Flexnei*, Welch, Sonne, etc. 

MALIGNANCY 

Dian'hea has a variable incidence as an early sign 
of malignancy of the rectum and pelvic colon. How- 
ever, if one is to consider an alteration in the stool 
habits of the individual together with the inception of 
alternate periods of diarrhea and constipation as a 
new experience for the patient, he has suggestive in- 
formation respecting bowel irritation and obstruction. 
When the lesion causing such change in stool habits 
is located in the rectum or pelvic colon, it is frequently 
malignant. Our statistics show that from 10 to 25 
per cent of patients who have terminal colon lesions 
of a malignant kind, exhibit diarrhea as an early 
symptom. Furthei*, there has been prolonged treat- 
ment carried out for dysentery or diarrhea without 
even a digital examination having been performed ; in 
some instances, the patients themselves, have asked 
the physician to examine the rectum. Blood in the 
stool, either with or without diarrhea, may be en- 
countered in 80 to 90 per cent of these cases. Needless 
to say, many patients were considered as having only 
hemon'hoids. Even though there has been much publi- 
city in respect to the frequency with which simple, 
bleeding “piles” in the middle aged are actually in- 
stances of malignancy, the profession still neglects 
routine digital examination of the rectum. In the 
histories of our patients with low colon malignancy, 
constipation was recorded in from 50 to 75 per cent. ■ 

Diarrhea, constipation, alternate diarrhea and con- 
stipation, and blood in the stool, raise questions v/hose 
answers will be dependent upon the type of individual 
we are investigating. The recognition of these symp- 
toms will vary as is attested by the patient who states 
that he does not have diarrhea, but that he goes to 
stool 6-8 times a day “to get rid of a little wind and 
mucus,” If we asked this patient if he! had frequent 
movements, the answer would be “Yes,” but if we ask 
him if he had diarrhea, the answer would be “Na.” 

We should consider the symptoms alone of anorectal 
disease as untrustworthy and proceed accordingly. The 
symptom diarrhea, with or without bloody stool, is 
unreliable except as it directs attention to the fact 
that both a digital and proctosigmoidoscopic exami- 
nation of the rectum and pelvic colon is indicated. In 
respect to roentgenological evidence of malignancy, the 
following comment by Jones (7) seems pertinent — “As 
the average roentgenologist can make a correct diag- . 
nosis of carcinoma of the rectum in only 40 per cent 
of cases, it is evident that it is hardly reasonable to 
depend upon such a method when proper digital and 
proctoscopic examination will give the diagnosis in 
100 per cent of cases.” This statement is true in the 
experience of all who have occasion to deal with carci- 
noma of the rectum. • 

In discussing rectal malignancy, it is felt that the 
large, proliferating, fungating, necrotic cauliflower 
mass does not demand description here. When proven 
by biopsy, the diagnosis is settled. The small, discrete, 
ulcerative lesion should be considered malignant until 
proven otherwise. These irregular, ulcerative, excava- 
ting lesions neaz'Iy always appear as a single crater 
with slightly raised, indurated, irregular borders. The 
immediate surrounding area may be slightly inflamed, , 
but the adjacent and remaining mucosa is normal. 
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Lesions less than 1 cm. in diameter u.sually do not 
show any fixation. This small ulcerative proces.s must 
he differentiated from a solitaiw amebic ulcer, a tuber- 
culous lesion, and the rare and unusual ulceration of 
a diverticulitis. Biopsy is indicated; but wo still mu.st 
not overlook the presence of an amebiasis in the 
presence of a mah'Bnancy. 

A solitar}’, adenomatous, proliferatimr mass, with or 
without ulceration should be Riven the same considera- 
tion as a solitary ulcerative lesion. Likewise the .small, 
flat, slightly elevated, rough plaque without a pedicle, 
ulceration, or necrosis demands biopsy. 

The scirrhous typo of malignancy which may be 
located in the pelvic colon is apt to present some diag- 
nostic difficulty. In passing the proctosigmoidoscope, 
one may encounter an abrupt stenosis of the bowel. 
Similarly a particularly resistant angulation of the 
bowel may be met even in the absence of patholog.v. 
Hero it is important to prove whether or not the lumen 
is patent and to know, if possible, the calibre of the 
lumen. We should know if the diameter of the lumen 
is abnormal, and this calls for a knowledge of what 
variation there may be from normal. It is absolutely 
necessary to know why the instrument cannot be intro- 
duced its full length. These scirrhous le.sions present 
a fairly sudden, uniform stenotic process. Their 
mucosal surface may exhibit a proliferating lesion, 
but more commonly there is a diffuse, sharply local- 
ized inflammation and ulcei'ation accompanied by a 
firm unyielding stenosis of the bowel. There are times 
when one cannot see anything as the bowel mucosa 
folds in ahead of the instrument just as one ap- 
proaches the area of stenosis. At times, by cautious 
air inflation, the folds may bo obliterated and the 
lesion seen. In the absence of visible pathology biop.sy 
is uncalled for. The X-ray films max- reveal the typical 
"napkin-ring” deformity. 

A word regarding the value of proctoscopy and 
biopsy in rectal malignancy. 

Even the clinician of experience has been deceived 
by the tuberculous, amebic, luetic, and other specific 
and non-specific granulomatous lesions of the rectum 
and pelvic colon. The inflammatory, stenotic mass a.s- 
sociated with diverticulitis may produce a picture re- 
sembling malignancy; many times, it is not until the 
pathological specimen is studied microscopically th.nt 
the differentiation betiveen malignancy and inflamma- 
tion is possible. 

Biopsy should be considered indispensible to the 
routine proctoscopic examination for malignancy. One 
specimen, properly secured, should be sufficient but 
additional specimens should be obtained when there i.s 
doubt. Biopsy should differentiate the granulomas and 
inflammatoiw masses from malignancy. An index of 
their malignant activity may be obtained by hi.clo- 
pathological study. The lesion whose index shows if 
to be highly malignant requires prompt, radical treat- 
ment. Broders’ classification and grading of malig- 
nancy, when properly interpreted and evaluated, is of 
considerable assistance in these c.ases. 

Proctoscopy should determine the site, gross physical 
characteristics and amount of local fixation of ma- 
lignant or other lesions. The degree of fi.xation mav 
be estimated by cautiously manipulating the end of 
the instrument if the lesion is beyond reach of the 
inde.x finger. The degree of obstruction may be accur- 
ately determined through the proctosigmoidoscope and, 
in properly selected cases, the pa.ssage of an irrig.ating 


catheter through and alrove the lesion, may be of some 
value in facilitating "dccompre.ssion” by permitting 
the passage of gas and bowel contents. 

TUBERCULOSIS 

In the vast majority of instances, the development 
of a tuberculous d.v.<cntery is secondary to tuberculous 
foci elsewhere in the body. The clinical picture of an 
alimentar>’ tuberculosis should bo substanti.ated by 
fluoroscopic and rocntgenologic.al evidence, and when 
possible, by proctoscopic examination. One should re- 
member that the finding of tubercle bacilli in the stool 
is not diagnostic of alimentarj- tuberculosis. Such 
bacilli may have been swallowed from a lung focus. 
However, if there is an ulcerative or (rarely) a h.vper- 
plastic lesion in the rectum or pelvic colon, biopsy will 
be of some value in determining whether or not it is 
tuberculous. 

The primarj' lesion or tubercle is rarely seen during 
proctoscopy as those patients arc usually not investi- 
gated instrumentally until an active d.vscnfory has de- 
veloped. ^Yhcn a tuberculous ulcerative process of the 
rectum and pelvic colon is encountered, one may o.xpoct 
to find anything from a single ulcer to a multiple, 
irregular lesion. The ulcers are of various shapes and 
.sizes ; they do not tend to follow any axis of the bowel, 
,'is has been noted when the ileum is involved. The 
ulcers are ragged, irregular, and not sharply defined. 
They vaiy in size from 2 mm. to many centi- 
meters, and the large ulcerations may be the result of 
coalescence of several adjacent ulcers. The base of the 
ulcer is rough and irregular and it may be covered 
b.v a purulent, necrotic material. This dirty, grey, 
tenacious slough is very difficult to dislodge. Thes'’ 
lesions progress slowly along their periphery; the 
mucosa immediately around the edge of the ulcer is 
slightly inflamed. The intervening mucosa may be 
clean. Those lesions do not lend to produce so groat 
an inflammatoiy change accompanied by stenosis, 
.stricture, and granulomatous foimiation as do some of 
the other granulomatous afleclions. 

Smears for staining and material for culture should 
bo .secured. Biopsy and histopathological study arc 
indicated inasmuch as many of the granulomatous 
lesions have bizarre forms and their etiology can be 
determined only by expert histologic study. 

BACILLARY DY-SENTERY 

In discussing bacillary dysenteiy, one should re- 
member that the acute plmse of bacillary dy.centery 
m.ay present findings in the rectum and sigmoid; find- 
ings which are no more distinctive than those which 
occur in any disturbance where acute diarrhea is a 
.s.x-mptom. This is due to the fact that the diarrhea of 
•an acute bacillary dysentery has often subsided within 
10 days to 2 weeks. The more intense and .severe 
lesions of acute bacillaia- dysentery go beyond the 
stage of hyperemia, bloody oozing, and edema. A dif- 
fuse inflammatory procc.ss of the mucosa and submucosa 
presents a cherry-red appearance with free oozing of 
fresh blood. The picture resembles that which has 
been described as a "hemorrhagic proctitis." The 
spongj--rcd. bloody surface of the bowel soon exhibits 
a diffuse superficial ulceration of the mucosa. The 
ulcers are small, 2 to G mm. in diameter; they are 
superficial; they tend to be discrete; their edge.s are 
smooth: and they involve only the muco=a. This may 
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b<- otj=ervf(l during the early days (5 to 10) of the 
disease, and the lesions may heal rapidly thereafter. 
This aifcction must be distinjruished from that of 
acute diarrhea, and duriny the acute stage, stool 
cultures are indicated, -■imebiasis, ulcerative colitis, 
and other infectious dysenteries require consideration, 
although the diffuse, severe, hemorrhagic appearance 
of the bowel in baeillari.- dysentery is seldom encoun- 
tered in other conditions. A positive stool culture ade- 
quately differentiating the causative organism may be 
obtained during the early stages of the disease. As 
the ailment pa.sses into the chronic phase, isolation of 
the specific organisms is almost impossible. 

The patient who has developed a chronic bacillary 
dysentery is very commonly a diagnostic problem. The 
physician, internist, and gastro-enterologist who sus- 
pect this condition in some of their intractable cases 
of diarrhea and “colitis” may be greatly surprised 
when they perform agglutination tests on these 
patients. The recent worh of Felsen (4, 5) has 
brought this disease to our attention rather forcefully, 
and his work appears to give additional and new value 
to the well-known ideas of Hurst. 

The proctoscopic findings in cases of chronic, bacil- 
lary dysentery can rarely be distinguished from those 
of ulcerative colitis, hence, routinely one should test 
the blood serums of these patients by the approved 
methods of agglutination. The reader is referred to 
the proctoscopic description of the chronic phase of 
ulcerative colitis. It should be kept in mind that 
during the chronic phase of bacillaiy dysentery, the 
culture obtained by sigmoidoscopy will usually be 
negative for the various strains of B. Dysenteriae; 
whereas the culture for chronic ulcerative colitis, of 
the Bargen type, the organism is more readily found. 

The segmental forms of bacillary dysentery are 
commonly and easily confused with ulcerative colitis, 
tuberculosis and regional ileitis as described by Crohn 
•'•Zi. 

POLYPOSIS 

.Among the earliest symptoms presented by patients 
affected with disseminated polyposis of the colon, arc 
the various types of diarrhea accompanied by griping 
and cramp-like pains of the lower abdomen. The di- 
arrhea associated with poljqiosis may be intermittent, 
but the active period of the affection is usually ac- 
companied by diarrhea to a degree that the patient ex- 
periences 10 to 20 stools daily. .An occasional case 
begins with a bloody diarrhea, but usually the patient 
will recall that he has recently e.xperienced stools con- 
taining considerable mucus and that this has been fol- 
lowed by the present bloody diarrhea. Until blood ap- 
pears in the stools, most of the patients do not consult 
a physician. E.specially is this true when patients con- 
sider that the blood is from "piles.” Di.sseminated 
polj'posis of the colon should be given consideration in 
cases of bloody diarrhea, and efforts should be made 
to determine the type of lesion which is present. 

We are interested in two rather distinct types of 
polj-posis, namely: 1. the hereditary' or familial ty'pe; 
and 2. the acquired or inflammatory type. 

The hereditary of familial type of polyposis as dis- 
cussed by Erdmann and Morris ( 3 ). Wesson and 
Bargen fll). Yeomans fI2). Soper flO), Mayo and 
Wakefield (8), and McKenney (9), usually appears in 
patients younger than C0-?0 years of age. The family 
history is important. The patient should be questioned 


as to whether a similar condition has been e.xperienced 
by his mother, father, brothers, or sisters, or other 
close blood relatives, as has been suggested by Mc- 
Kenney (9). This type of colonic polyposis might well 
be named “familial intestinal adenomatosis,” inasmuch 
as these lesions are true adenomata. The diffuse dis. 
seminated lesion, which involves the entire bowel from 
the anus to the ileocecal valve is the usual tvpe en- 
countered, although a patchy or segmental distribution 
is not unknown. Roentgen studies, especially with the 
air contrast enema technique, will demonstrate the 
e.xtent of the lesion. Carcinomatous change may be 
identified by roentgenograms in many cases, but when 
the lesions are accessible by proctoscopy, tissue should 
be obtained by biopsy. 

As the majoritj' of these lesions extend from the 
anus to the cecum, a digital and proctosigmoidoscopic 
examination will usually demonstrate a very distinc- 
tive picture. The early case, without marked inflam- 
mation and induration, will feel soft and pliable with 
an occasional wart-like nodule being felt on the 
mucosa. One may palpate, singly or in patches, sm.all 
pea sized growths arising from the mucosa. When 
inflammation has ensued the bowel wall becomes indu- 
rated and firmer, and one has conveyed to the ex- 
amining finger a "cauliflower-like” feel. However, the 
large proliferative cauliflower mass is absent. The 
entire bowel wall in all of its circumference is rough- 
ened. Inasmuch as the poljTJs varj' from 2-3 mm. to 
1 cm. or more in diameter, one detects these tumor 
masses in size varying from that of a pinhead to a 
grape or walnut. Scattered over this roughened 
surface, a few large pedunculated growths may be felt 
to move freely to and fro by the e-xamining finger. 
Proctosigmoido.scopic examination will reveal that the 
mucous membrane is diffusely studded with the.se 
growths whose form, size, and appearance will var.v. 
Usually the bowel is injected and shows some evidence 
of inflammation so that one may observe small nodular 
“bumps” on the mucosa that stand out in relief .as pale 
spots between smooth areas. Finger-like projections 
and lesions vath relatively long pedicles may be inter- 
spersed between areas of smoother mucosa. As the 
condition progresses, infection, inflammation, and 
ulceration follow. Degenerative changes and malig- 
nant transform.ation accompany this condition, so that 
the old secondarily infected, ulcerated, and degener- 
ated lesions are dark hemorrhagic red. Some of the 
larger polypi may slough off leaving a granulating 
ulcer at the base. Continued oozing of blood results 
in a marked anemia. 

There is a definite feeling among many members of 
the medical profession that the majority of these cases 
of disseminated polyposis of the colon will undergo 
malignant change if the patient lives long enough. 
There is increasing evidence to substantiate this 
opinion if the lesion is identified as being of the 
"familial” type. For this reason, patients should be 
subjected to frequent roentgenological studies so that 
the nature and the extent of the ailment may be recog- 
nized. If malignant change appears, such radical 
therapy as is technically possible should be instituted 
in the hands of a competent surgeon. 

The second tiTie of disseminated polyposis of the 
colon has been designated by Erdmann and Slorris as 
the acquired type. Bargen and Wesson have called it 
"post-inflammatory pol.i.'posis.” Both groups agree 


Ault — T in; Ploctoi.ogical Apukct.-; ok 1)iai:i:!ii;a 




that the familial type diffeis from the atiiuired type. 
It .should be emphasized th:it the aetjuired or inllam- 
matory type of polyposi.s is not a true adenomatous 
disea.so. It is, in reality, a “ii.seudoiioly])" formation. 
Such cases are derived from the lony standing efToct.s 
of ulcerative colitis, amebiasis, bacill.-iry dysentery, 
bilharzia.sis, ' et cetera, in tvhich buds and [lolypoid 
e.vcresences or “pseudopolyps” have developed. In this 
type of pol.vposis, the colon presents a moth-e.aten 
ulcerated tube irregularly studded with polyps. More 
ulceration is present than in the former type and very 
little evidence of normal mucosa is apt to be seen. Thi.s 
is definitely a more "raftKed” process, tiiipeariiifr as a 
chronic ulcerative colitis in which there is a tendency 
to form inflammatory buds of tissue. This is a second- 
ary inflammatory change of the bowel associated with 
the infectious dysenteries; it is not a true tidono- 
matosis. 

It is suggested that the foi-mer “familial iiolyimsis” 
be considered a true adenomatosis coli and that it be 
designated by the term “Familial Intestinal Adeno- 
matosis,” and that the name be further qualified by 
the location; cecal, transverse coloti, pelvic colon, 
rectum; and by the changes present; i.e. inflammatory, 
degenerative, malignant, etc. Such nomenclature would 
indicate the status of the adenomatous process in anv 
ease at any given time. 

The second type of di.sseminatcd polyposis could be 
well designated as “Acquired Inflammatory Poly- 
Itosis.” 

ADENO.MA 

The diagnosis of a single adenoma of the rectum 
and pelvic colon is as imiiortant as the diagno.sis of 
malignancy, for it has been repeatedl> indicated, and 
proven, that many cases of solitai”. adenoma become 
malij'nant. Adenomti should therefore be considered 
as the itrectirsor of maligmincy and appropriate treat- 
ment instituted. 

The first intimation of a rectal adenoma which a 
patient may e.\pericnce is a sudden, profuse, and often 
alarming hemorrhage. Close (|uestioi!ing may reveal 
that there has occurred an intermittent iiassage of 
mucoid stools previousl.v. Diarrhea is not ordinarily a 
prominent symptom noted by the observant patient, 
although the passage of mucus ma,\ be observed. In 
children when an adenoma is located cIcko to the anal 
outlet, there may be obstipation, straining, bleeding, 
and the appearance of a grape-like tumor m.-iss at the 
anal orifice. 

The majority of single adenoma of the colon occur 
in the rectum and pelvic segments of the colon: there- 
fore, the.v are palpable or visil)le to digital and 
proctosigmoidoscopic e.xamination. Digital examination 
.should determine the size, location, fixation, and in- 
duration of the lesion. Visualization of the adenoma 
should determine the size of the lesion, the character 
of its attachment and the presence of ulceration or 
marked proliferation. These lesions will vary in size 
from 0-4 mm. to mati.v cms. in diameter. They may be 
smooth and shiny or rough and warty. The adenoma 
with the definite, small, soft pedicle without surface 
ulceration or proliferation, may be considered as 
benign although biop.sy is indicated. The flat, button- 
like lesion is more apt to be malignant than is the 
long gnipe-like tumor. The large adenoma having a 
rough, irregular, cauliflower-like surf.ace. without 
ulcerative spots or areas of marked proliferation, 
should bo considered malignant until proven other- 


wise. Diop.sy of tissue from sevend portii>ns of lh>' 
lesion and its jicdicle should bi* performed. The ap- 
pearance of ulcenition or prolifer.'ition on any of these 
lesions should be regarded as evidence of malign;int 
change until proven otherwise. 

These lesions require little visual description as 
their apiiearance is characteristic. More than one 
adenoma may be iirescnt, and the clinician is urged 
to make his proctosigmoidoscopic e.xamination com- 
plete by inspecting the entire bowel within reach of 
the instrument, noentgen study of the colon may bt' 
rtypiij’ed before one may sa.v that the atfection is. or is 
not. localized to the visible portion of the bowel. Di 
regard to adenoma and polyps, barium enema followed 
by the air contrast ti'chnique for demonstrating the 
mucosal patterns is of utmost value. 

SU.AI.MAKV 

This communication attempts to present the procto- 
logical significance of diarrhea, or .alteration in stool 
habitus, from the standpoint of diagnosis by direct, 
visunl inspection of the l)owol tnneosa. It is hoped 
that the general practitioner, the internist, the gastro- 
enterologist, and other.s will recognize that the judi- 
cious use of the proctosigmoidoscope should be part of 
their diagnostic procedures. Endo.scopic examination 
of the anus, rectum and pelvic colon permits direct 
visualization of the terminal gut; there is no substi- 
tute for it. As with other investigative procedures, it 
is not always possible to arrive at a fintil diagno.sis 
during the first ex.amination : ji.articularly if attempt 
is made to recognize jiathology when the bowel has not 
been thoroughly emptied of all forms of residue. One 
cannot loo severely condemn elTorts at ditignosis made 
when the p.'itient htis not been jiroperly prepared, or 
when the exiiminer does not completely and thorotighly 
inspect all of the mucosa within reach of the instru- 
ment. Stool examination should be augmented by 
direct smear and culture from the mucos.al surf.ace. 
Scraping should be examined grossly and microsc<ipi- 
e.nlly more frequently than is the custom. Diopsy is 
indicated more commonly than is practiced. The 
presence of more than one disease, i.e. amebiasis com- 
plicating’ malignane.v, should be kept in mind in the 
obscure and unusual case. The term “colitis" will memi 
something if we can demonstrate the cause which is 
truly lU’fxlucing inflammation of the bowel. Only in 
such events is it possible to have exhil)ited specific 
therapy for specific disease processes. Roentgenolo- 
gical investigation should be the harmonious aceom- 
Iianiment to the special di.'ignostic procedures common 
to the trained proctologist. 
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T he term “contracted anus” as used in this report 
dcsifrnates a condition characterized by an inelastic, 
fibrous stricture of the anus, including the subcutane- 
ous and muscular components, due to infection which 
gams entrance to the tissues through the anal erj-pts. 
Other pathologic conditions, such as anal fissure, anal 
fistula, hemorrhoids, hj-pertrophied papillae, and .so 
forth, may occur conjointly with this disorder, but it 
should be understood that instead of causing con- 
tracted anus, they occur as a result of the infection 
which produces it. 

One hundred consecutive cases of contracted anus 
in which patients were operated on at The Mayo Clinic 
are the subject of the following remarks. Only cases 
which presented this disorder without significant com- 
plications are considered in this series. Cases of con- 
tracted anus in association with anal fissure, fistula, 
hemorrhoids, and other pathologic disorders of the 
anu.= and lower portion of the rectum are not included 
in the report, nor are those in which contractural de- 
formities resulted from previous rectal operations. In 
this series, however, are included those cases in which 
there were external tags, hypertrophied papillae, and 
small, internal hemorrhoids which occurred concomit- 
antly with the process which was responsible for con- 
tracted anus. 

One hundred years ago Herbert Jlayo wrote of 
"c.ises in which spasm of the sphincter produces long- 
continued and most serious suffering; in which the 
anu.s becomes permanently contracted and hardened, 
constituting therefore a permanent stricture, and 
generally combining both permanent and spasmodic 
contraction.” Miles recognized this condition of the 
anus; he called it a “pecten band” and regarded it as 
a distinctly pathologic condition resulting from fibrosis 
of the “.submucosa” following long-continued passive 
congestion in the area associ.ated with internal hemor- 
rhoids. .According to titles, another cause of “pecten 
b.and” is passive congestion due to pressure on the 
veins of the rectum, this pressure occurring in con- 
stipated persons wn'th a rectum h.abitu.illy loaded with 
feces. .Abel reiterated Miles' theory of origin, in a 
recent paper, and added the conception that long-con- 
tinued spasm of either sphincter of the anus will cause 
p3ssi%'e congestion and subsequent deposit of fibrous 
tissue in the submucosa. forming a pecten band. 

Zorraquin called the condition “myositis sphinc- 
tera.” It is caused, he said, by slight infections of the 
"anal or rectal mucosa” which later impregnate the ex- 
ternal sphincter and produce scars. In other cases the 
process may be less extensive and involve only the 
mucosa and submucosa wdth accompanying hyper- 
trophied papillae and skin tags. 
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Rieder and Muller believed contracted anus to be 
due to an inability of the internal sphincter to open. 
Inflammation of the rectal wall, in their opinion, inter- 
feres with conduction in the fibers of the “pelvic 
nerve” located there. As the function of the "pelvic 
nerve” is to open the internal sphincter, this opening 
cannot be accomplished and the sphincter remains in 
a contracted position. They did not regard this con- 
traction as a state of spasticity; instead they consid- 
ered the opening of the sphincter to be the active 
phase and the contracted position the resting phase of 
the muscle. 

Garnett recognized a chronic, undue spasticity of 
the external sphincter as a cause of constipation.’ He 
stated that, “in many cases, however, no irritative 
lesion can be found to account for the sphincterismus.” 

Hill and Hayden found their explanation for anal 
contraction in embryologic maldevelopment. They were 
of the opinion that mesoblastic connective tissue per- 
sisting between the hindgut and proctodeum caused in 
severe cases an imperforate anus, in milder cases an 
anal stenosis. 'We found in the records for the three 
years studied, one case, that of a child three months 
old, which e.vemplified this condition. 

We agree with Zorraquin that anal contraction can 
exist as a fibrous deposit beneath the lining membrane 
of the anal canal or ns a fibrosed e.xternal sphincter. 
It is possible that the fibrous band described as the 
pecten band may exist, but we have not been impre.ssed 
with any instance in which this condition occurred 
independently of similar involvement of the sphinc- 
teric muscles surrounding the anus. It is possible that 
the deposit of fibrous tissue within the substance of 
the sphincter may occur to such a minimal degree that 
the pecten band appears to occur alone; but that this 
fibrosis could actuall.v be limited to the subcutaneous 
tissues of the anus, to the exclusion of any of the ad- 
jacent tissues, seems highly improbable. In most of 
the cases of contracted anus which we have observed, 
in addition to the fibrous b.and the an-il sphincters, or 
a portion of them at least, are found to be scarred and 
unyielding. 

DIAGNOSIS 

Contracted anus is suggested when a patient com- 
plains of inability to evacuate the rectum. Most of 
the.se individuals are loath to admit that they are con- 
stipated and prefer to dwell on the fact that there is 
a “stoppage” at the outlet of the rectum which inter- 
feres with the expulsion of the rectal content. They 
complain that even when they are able to defecate they 
are left with a sense of incompleteness and the stools 
are of small caliber. There is usually a sense of full- 
ness in the rectum and the patient is troubled with a 
frequent desire to defecate. He has usually made use 
of a large portion of the innumerable Ia.xafives and 
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cathartics, all of which ultimately lose their cifect and 
leave him in a worse dilemma than that in which he 
found himself previously. 

The diagnosis can easily he made. On c.xamination 
it will be found that the anus is contracted. It is im- 
possible to separate the anal margins so that the first 
portion of the anal canal can bo visualized, as may be 
done in normal individuals, ^\'^lon an attempt is made 
to perform digital e.vamination, a sensation as if the 
finger is being pressed into tbo lumen of an unyield- 
ing, bony ring is imparted. Often the caliber of the 
ring is so small as barely to admit the tip of the finger. 
A significant sign is obtained when, either by pressing 
the finger tip against the anal margin, or when it is 
possible to insert the finger within the anal canal, any 
pressure which moves the anus will move the tissues 
adjacent to it so that the whole perineum also appears 
to move. This indicates that the contraction is not 
limited to the lining membrane of the anus, because in 
such a case the thin tube-like stricture will slide in 
and out of the muscular circle without moving the 
adjacent parts. Usually there will be accompanying 
pathologic changes, although it is possible for con- 
tracted anus to e.\ist with no evidence of gross disease 
in the anus or about its margins. Only nine of the 100 
cases studied in this series failed to show some other 
pathologic clmnge. Infection of the anal crypts, that 
common denominator of such a great part of benign 
anorectal disease, is the cause of contracted anus. In- 
ternal hemorrhoids, which Jlilcs believed to be the 
causative factors, spring from this same infective 
process that causes the fibrosis of contracted anus. 

ANALYSIS OF CASES 

In 27 per cent of our cases contracted anus was 
found with associ.ated internal hemorrhoids, but hyper- 
trophied papillae were also present as another evi- 
dence of the infection that caused the disorder. In- 
ternal hemorrhoids, it is true, were most commonly 
associated, being present in <15 per cent of the cases. 
Frequently hypertrophied papillae, external skin tags, 
or anal scars wore also present m cases in which in- 
ternal hemorrhoids were present, which is addition.al 
evidence that infection is a common root of all. 

Eighty-four per cent of our patients wore women. 
The severest type of constipation was present in 
eighty cases. A number of patients found it necessary 
to make pressure on the perineum as an aid in expel- 
ling the stool. Thirty-four per cent of the patients 
wore in the age decade from forty to forty-nine years, 
which was more than twice the number in any other 
decade. 

A striking fact was that 5G per cent of the patients 
had in addition been diagnosed as having nervous ex- 
haustion, which diagnosis is not applied indl.^crimi- 
n.ately to individimls of a nen'ous type. It is applied 
only to patients who exhibit to an advanced degree .an 
irritable we.aknoss syndrome characterized b.v a multi- 
plicity of complaints without positive phy.sical findings. 

TBE.ATMENT 

It is necessary in cases of contracted anus to en- 
large the anorectal outlet, .and inasmuch as the depo'^it 
of fibrous tissue occurs both in the subcutaneous 
tissues of the anus and diiTusely in the anal muscu- 
lature, simple incision of the so-called pccten band is 
insufficient. It is necossar.v to overcome the contraclur.al 
influence of the fibrous deposits by stretching, and this 
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procedure should be c.arried out in the most careful 
and intelligent manner. The operation c.annnt bo per- 
formed without anesthesia, and at the clinic we have 
employed sacral anesthesia for this purpose; by this 
method the oiTect of muscular spasm is entirely elimi- 
nated and usually any resistance which must be over- 
come is due to fibrous development. 

Following the customary preparatory jirocedures, 
consisting of irrigations to empt.v the lower part of 
the rectum .and the application of tincture of mct.aplien 
to the anal and perianal tissues, the rectal outlet is 
dilated in the following manner: The index finger of 
one hand is inserted through the anal canal, using 
whatever force is necessary to overcome any constric- 
ting iiifluence. While this finger is held in place, the 
index finger of the other band is forced slowly in be- 
side the first until the tips of both fingers are well 
within the lower rectum. Further stretching is then 
accomplished by slowly but firml.v flexing both fingers 
at the first and second joints. This maneuver draws the 
anus up higher on the third phalanges of the fingers 
where the diameter is greater. Next, the two index 
fingers are withdrawn and the index and middle finger 
of one hand are inserted, after whieh the index finger 
of the other hand is again forced in beside them and 
the maneuver is completed, as in the former instance, 
by flexing all three fingers. The amount of dilatation 
.aflorded in this manner will usually suffice; if it is 
considered insufficient, both fingers of both hands can 
be inserted and flexed ns described. The most valuable 
feature of such dilatation is that the maneuver is 
likely to proceed slowly, and in that way the surgeon 
.avoids the complications which often occur as a result 
of the usually hasty method of stretching the anus. 

If there are any accompanying pathologic deformi- 
ties. such as hypertrophied papillae, .skin fags, and so 
forth, these .should, of course, be excised after dilata- 
tion has been completed. The postoperative manage- 
ment of such a patient is of extreme import.ance, and 
if this program is carried out properly it will prevent 
those unfortunate recurrences which sometimes folloiv 
this method of treatment. 

E.ach day after the bowels have acted, the rectum is 
cleansed by an irrigation which consists of plain water 
.at 110° F. which is given through a small, soft rubber 
catheter well lubricated with a wafor-solublo non- 
irrit.ant lubricant. Only 2 to 3 inches of the catheter 
are inserted into the rectum. The patient is cared for 
each d.ay until the wound produced b.v dilatation or 
removal of papillae, tags, and so forth is cntirol.v 
healed, or until it is in such condition that it will need 
no other care than that which can be carried out by 
the patient unassisted. Each day following the evacua- 
tion of the bowel and the irrigation, the anal canal 
and the wound are cleansed b.v irrigation with witch 
h.a7cl. This is accomplished with an ordinary 00 c.c. 
.syringe, a connecting rubber tube and a perforated 
irrigating tip. Many solutions other than witch liazol 
m.ay bo used .as for e.xample, an aqueous solution of 
motaphon (1:300). a saturated solution of boric acid, 
dilute potassium permanganate solution, and so forth. 
If the wound is sensitive, it is comforting to dust into 
it a gencrou.s amount of parathc-sin or anssthesin 
fethyl .aminober.zoate). Finally a piece of cotton of 
suitable size is lightly tucked into the orifice of the 
anus or into the margins of the wound. 

A full-re=idue diet supplemented by agar is given 
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imn;ifiint<-ly after oporntion in order to provide bulk 
in th" -itf")!,'. No mineml oil or cathartics are piven. 

COMMENT 

While contracted anus does not occur in a preat 
tnimhi r of cases of constipation, its diapnosi.s offers 
tfie possibility of definite and quick relief. The tre.at- 
ment of chronic constipation has all too frequently 
hei-n confirud to peneral measures. Usually the phy- 
sician lays down a barrape of advice concerning proper 
habits, e.'cerci.sf, diet, and recreation. The patient 
listens and tries vainly to fit the ideal scheme into the 
limitations of hi.s crowded e.vistence. Often when he 
i- able to comply with all of the requirements pre- 
-cribed b> the physician he is unsuccessful because of 


the e.xi.stence of the anal deformity which has been 
the subject of this discu.ssion. The results of the tre.it- 
ment of the patients in this series have been satis- 
factory. 
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D URl.Nt; the past year a number of reports have 
apjicared in the literature concerning the value of 
colloidal aluminum hydro.tide cream in the treatment 
of ficptic ulcer and chronic colitis. Since aluminum 
hydro.yidc i.s employed e-xtensively as an enzyme ad- 
sorhent. It appc'.arcd possible that when administered 
orally it might interfere with digestion by adsorbing 
ga..=tr<)-intcstinal enzymes. If this were true, its pro- 
longed administration might be c.xpected to lead ‘o 
nutritional deficiencies. 

The elfx't of adsorbing agents on the activity of a 
given enzyme depends on a number of interactinir 
factor.s. A given adsorbing ag-ent may quantitatively 
remove an enzyme from solution at one pH while it 
removes it incompletely or not at all at a slightly 
different pH. The order in which enzyme, substrate, 
and adsorbing airent arc mi.xed also effects the degree 
of adsorption. Further, under certain condition.', an 
adsorbed enzyme may be as active ns it is in the free 
state, .‘^inco the multiplicity of conditions encountered 
in the ga'tro-intc'tinal tract during normal digestion 
can not he duplicated in a test tube, results obtained 
in vitro can not be unc<iuivocaIly used a.s a basks for 
antieijiating in vivo re.'iilts. Therefore, although pre- 
liminary in vitro t.vpcrimcnfs showed that aluminum 
hydroxide docs not significantly alter the activity of 
trypsin or pancreatic lipase when the enzymes are per- 
mitted to act under optimum conditions, animal e.y- 
jierimcnts were undertaken. 

METHODS 

/a -ritro rxi>' ritnrnly: The tryptic and lipolytic ac- 
tivity of a pancreatin preparation of known potency 
was determined with and without the addition of an 
cxc. -5 of aluminum hydro.xide. The non-protein nitro- 
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gen method described by Northrop (1) was used for 
mciisuring tryjitic activit.v. Lipase was determined ac- 
cording to the method described by Cherry and Cran- 
d-all (2). 

/« vivo experiment: Three dogs were given .fiOO 
grams of a standard diet daily for a period of IG da.vs 
(nitrogen content of diet 0.7o'r. fat content 3.5''rl. 
To insure uniformity, the diet was made up in a single 
batch large enough to last throughout the e.xpcrimeiit. 
The e.vjieriment was divided into two eight day 
periods. During the first period the unsupplimented 
diet was fed (control period). During the second 
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period SO c.c. of a standard commercial aluminum 
hydro.xide cream was mixed with the diet of each dog 
daily. A carmen “marker” was g^iven ivith the meal 
on the fourth day and again on the eighth day of e.ach 
period. All feces pas.'ed from the first appearance of 
the first dose of carmen until the disappearance of the 
second do.=e were collected daily. 

Each day the total fece.s passed by each dog ivcrc 
weighed and thoroughly mi.xcd, and aliquots were 
taken for the fat and nitrogen determinations. In the 
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case of each dog all of the samples collected during 
each absorption period were pooled and the analyses 
were made on the composite samples. The samples for 
the fat determinations were preserved in alcohol; the 
samples for the nitrogen determinations were sus- 
pended in sulphuric acid as recommended by Peters 
and Van Slyke (3). Nitrogen determinations were 
made according to the Kjeldahl method; fat determi- 
nations according to a modification of Saxon’s method 
(3). All determinations were made in duplicate. 

RESULTS 

In vitro experiments: The activitj’ of the pancreatin 
was unaltered by the presence of the aluminum hydro- 
,xide cream. 

In vivo experiments: It will be seen by consulting 
Table I, that the addition of aluminum hydroxide to 
the diet effected only the bulk of the feces. The differ- 
ences in the nitrogen and fat content of the feces be- 
tween the two absorption periods are all well within 
normal physiological variations. In fact, the constancy 
between the two periods and between the different 
dogs is striking. The bulk of the feces was increased 
by the addition of aluminum hydroxide cream in all 
of the dogs. 

DISCUSSION 

The dose of aluminum hydroxide cream admin- 
istered in this study was comparable to the larger 
doses usually recommended clinically. The fact that it 
was administered in a single dose with the daily me.al 
rather than in small divided doses should enhance the 
value of the results obtained. If gastro-intestinal 
enzymes were going to be inactivated as a result of 
adsoiTition, with a consequent disturbance in diges- 


tion, the large single dose would be more apt to cause 
a disturbance than small divided doses. Although the 
system of demarkating absorption periods by the in- 
clusion in the diet of inert materials which color the 
feces is not particularly sensitive, the difference be- 
tween the two periods in the bulk of the feces is prob- 
ably significant. The aluminum hydroxide itself, being 
largely unabsorbed, would contribute to the increased 
bulk, although in the case of dogs number 1 and 2 the 
increase was greater than could be accounted for on 
this basis. Aluminum hydro.xide cream contains about 
5% solid aluminum hydroxide. Therefore, during the 
5 daj^ period a total of only about 20 grams of dry 
material w’as added to the diet. The difference in 
weight in excess of that attributable to the solid 
aluminum hydroxide, is probably due to an increase 
in the water content of the feces resulting from the 
presence of the aluminum hydroxide. 

SUMMARY 

Since aluminum hydroxide is employed extensively 
as an enzyme adsorbent, it appeared possible that 
when administered orally it might interfere with di- 
gestion by adsorbing gastro-intestinal enzymes. Ex- 
periments conducted to test this hypothesis showed 
that relatively large doses of aluminum hydroxide 
cream did not alter the nitrogen or fat content of the 
feces of three normal dogs on a standai-d diet. This 
confirmed preliminary in vitro findings. 
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Development of the Stomach Tube With Some Notes 
on the Duodenal Tube"" 
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T he introduction of instruments of precision with 
their constantly changing additions and improve- 
ments frequently represent important stages in the 
development of a specialty in medicine. One need only 
refer to such instruments as the ophthalmoscope, 
laryngoscope, stethoscope, proctoscope, cystoscope and 
others as proof of this fact. Thus the stomach tube 
from the earliest times in its primitive form, to the 
present day with its many modifications and increas- 
ing possibilities has continuously plajmd a peculiarly 
important role in the advancement of gastro-enter- 
ology. 

Even previous to the discovery of the primitive tubs, 
various practices were indulged in by the Romans to 
induce vomiting at the completion of a banquet in 
order to prevent the after effects of an overloaded 
stomach as well as to give place again for another 

^•Ab'straclee from Bulletin of the Institute of the History of Medicine. 
Volume IV, No. 6, June. 1936. 


meal. At times emetics were employed but these 
seemed too uncertain in their results, and unpleasant 
as well. However, it was soon realized that it was 
only necessary to apply the finger to the throat to ac- 
complish the same result. To escape the ill effects of 
these procedures Emperor Claudius and his guests 
were accustomed to allow the throat to be irritated 
with the “pinna” or vomiting feather at the comiile- 
tion of a banquet. 

The celebrated medical historian Oribasius of the 
fourth century, A. D. fully described the methods em- 
ployed in producing emesis at that time. Swinging 
the individual in a suspended bed was practiced until 
an artificial sea-sickness was produced. He likewise 
recommended as a substitute for the use of the finger, 
eight to ten goose feathers dipped in iris oil or cypress 
oil applied to the throat to induce vomiting. He also 
described an instrument consisting of a long feather 
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r’ovi-iir.rcr. ten to f.vclve inche> in length, of which 
the lower two-thirds arc to bo filled with wood fibre 
■ahilo the upper third ip to remain empty to receive 
the dirc-ctinr finyer of the physician. The digital 
vri.mi tori urn wa.s to be lubricated with the oils already 
n ferred to and introduced into the e.=ophagus. This 
instrument was considered by Leube as the most 
p.nmitivi- type of .stomach .'ound. 

Avicenna in hi.-^ writings in the llth Century had 

al. 'O advised the use of a .similar apparatu.s for the 
evacuation of the stomach. In his work on poisonings, 
l!i<ron>-mu= Mercurialis (IGth Century! recommended 
the application of the lorum vomitorium to produce 
e.mrsis. This instrument had especially been lauded 
by Pcribonius Largus in conditions of opium poison- 
ing-'. It datc.s as far back as the fir.st Century. The 
lorum vomitorium, a poorly described instrument, con- 
.-isted. according to Leube, of a leather strap treated 
'vith some nauseating tannic acid-containing sub- 
.stance which produced emesis when introduced into 
the c.-ophagus due to its obno.viou.s ta.ste. 

The three methods described, namely, the pinna, 
digital vomitorium and lorum vomitorium, had as a 
common purpo'e the evacuation of the contents of the 
stomach. 

•A, further step toward the development of the more 
modern tube was made po.'sible as the result of the 
introduction of apparatus intended not only for empty, 
ing the stomach of its contents but also for removal of 
foreign bodies from the esophagus or forcing them 
into the stomach. The oldest instrument.* utilized for 
this purpose wore short perforated metallic tubes so 
constructed as to cla.sp foreign bodies such as fish 
hones and thus to c.vtr.act them. Leube cites Guilielmus 
Fabricius liildanu.s whose great skill was recognized 
in removing foreign bodies from the esoph.ogus with 
a perforated tube to which a small sponge was at- 
tached at its lower end. An advance was made by 
Hieronymus Fabricius ab -Aquapendente in advocating 
the propulsion of foreign bodies into the stomach 
whtn there wa.s no possibility of their extraction by 
mouth. He also devised an instrument for artificial 
feeding. Thi.s was accomplished through a silver 
tub-? covered with sheep’s intestine to he utilized for 
paticnt.= affected with difficulties in deglutition. Thus 
a.s early .a.^ the IGth and 17th Centurie.s a new method 
of artifici.al alimentation w.as devised and a new 
principle c.stabli.shcd which ha.s gradually led to the 
further development of the stomach tube and to its 
pre.-ent day modifications. 

Toward the middle of the 17th Century a new ap- 
plication of the tube made its appearance in Europe 
and wa.s heralded a,« a marvclou.s therapeutic mea.cure. 
It was variously termed stomach cleanser or brush, or 
“ma.genkratzcr or magenraumcr." Thi.s instrument 

w. a.= devised so as to apply treatment directly to the 
interior of the .stomach. The stomach brush consisted 
of a long smooth flexible arched whalebone two to 
three feet in length tippe-d with an ivory' button to 
which a tuft of silk cord, horse hair or linen was firmly 
attached. The instrument wa.s passed down the esopha- 
gus into the stomach and applie-d a.s a cleansing appa- 
ratus. The remarkable success attaine-d by means of 
this instru.ment spread rapidly through Europe and 
m.a.n.v reports conct-rning its use were publi.-heil in 
Er.rl.'ind. Franco. Norway and Germany. 

This method of treatment flnall.v d'-ve-'ope-d into an 


actual form of so-called “Cure”; the instrument being 
kept in a church or convent and treatment practiced 
there under great secrecy. 

Leube narrates the foHbudng interesting account of 
a Russian statesman upon whom the stomach brush 
was used: A Statesman who had returned from Ru-.sia 
and who had been in bad health due to the .ahu.se of 
alcohol as well as from over-fatigue was advised by 
the King to enter a convent for treatment. The in- 
mates of the convent were in remarkably good health, 
notwithstanding their ages; among them a priest of 
115 year.s who was still able to read and write without 
the use of glasses. The statesman seemed greatly im- 
pressed by the sight of such he.althy individu.als and 
was encouraged to undertake treatment. After four 
weeks of treatment, under the usual medication, no 
relief was obtained. The monks then decided to under- 
take the “secret cure" which they had been accustomed 
to practice upon themselves. However, after arrang- 
ing for the fee, the patient was required under oath 
to swear never to reveal the "Arcanum,” the method 
which w.as to he undertaken to restore him to health. 
The "Arcanum” was none other than the stomach 
brush and treatment was instituted following certain 
preparations. Although the patient seemed c.xtremely 
distressed by the treatment and squirmed, spat out 
and vomited and begged to h.ave the treatment dis- 
continued, he was nevertheless forced to drink wafer 
and the brush was again .applied until the stomach 
was entirely cleansed. This was undertaken in the 
morning .and was continued .at 24 hour periods for 
eight dn.vs. At the end of this time, the patient was 
quite able to continue on his journey in good health 
and in good spirits. Finally the secrecy with which 
this method of treatment was surrounded di.s.appe.ared 
and its use was generally advised even for he.althy 
individu.al,s ns a prophylactic measure with the object 
of attaining a long life and as a curative measure 
for .all stomach troubles. The stomach brush was 
now manufactured in various places and w.as very 
commonl.v used by patient.*. 

The poor results .attained from this form of treat- 
ment in some instances and the fatalities that occurred 
especially in certain cases of carcinoma of the stomach 
gr.adually led to its disuse, and the instrument in 
the form of whale bone-sound tipped with a sponge 
wa.s continued to be utilized only for the treat- 
ment of esophageal diseases and especially in obstruc- 
tive aircctions. The fiamous case of Thomas Willi.* is 
interesting. His patient had difficulty in swallowing 
which gr.adually increased to such a degree that he 
was no longer able to swallow food. De.ath seemed 
imminent. Willis prepared an esophageal sound and 
the patient was given food which was thrust down 
the esophagus by means of this instrument. He re- 
ceived treatment in this manner for 1C years. Aber- 
crombie later employed a silver esophageal sound with 
an oval knob at its tip for this purpose with grc.at 
success. The problem which had not been satisLac- 
torilv solved up to thi.* time .and .*till confronted the 
phv.*ici.ans of this period was that of artificial feeding 
as well as the possibility of introducing remedies info 
the stomach when deglutition -wa-s impeded and Iffie- 
wise when the contents of the stomach required com- 
plete and prompt removal than wa.* possible with 
emetics. This could only be accomrli*hcd with a sound 
of tubular form and of sufficient length a* to c.xtcnd 
into the stomach. 
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Hieronymus Capivacceus and Fabricius ab Aqua- 
pendente were among the first to attempt to apply this 
form of treatment. Capivacceus employed a tube with 
an animal bladder attached at its upper end contain- 
ing a nutritive fluid which was expressed into the 
stomach. Fabricius ab Aquapendente introduced a 
small silver tube covered with lamb’s intestine through 
the nose into the esophagus for purposes of artificial 
feeding. 

A further development of significance was achieved 
when Van Helmont in 1646 discovered a method of 
manufacturing flexible catheters of leather which 
naturally could be made of considerably greater length 
and by Boerhaave (1668 to 1738) who suggested the 
use of a flexible stomach tube in cases of poisoning in 
individuals unable to swallow antidotes. 

On March 21, 1776, John Hunter read a paper on 
“Proposals for the Recovery of Persons Apparently 
Drowned” in which he advised the use of “a syringe 
with a hollow bougie or flexible catheter of sufficient 
length to go into the stomach and convey stimulating 
matter into it without affecting the lungs.” 

Again 17 years later (1793) he published a paper 
read September 21, 1790, on “A Case of Paralysis of 
the Muscles of Deglutition, Cured by an Artificial 
Mode of Conveying Food and Medicines into the 
Stomach” in which he reported the case of John S., a 
patient of 50 years of age who had suffered with a 
paralysis of the muscles of deglutition which deprived 
him of the power of swallowing. Many forms of treat- 
ment were given without success and the administra- 
tion of food and medication was advised by Hunter 
through a hollow flexible tube passed into his stomach. 
This was undertaken by him and given twice daily. 
The paralysis gradually disappeared. 

In his Inaugural Thesis, Alexander Monro, Jr., in 
1797, suggested the use of the tube and syringe in 
cases of poisoning for the extraction of the poison 
from the stomach and for the introduction of food 
into the stomach in cases of dysphagia in human 
beings. He likewise pointed out that his father as 
early as 1767 had employed a flexible tube to remove 
fermenting fluids and gases from the stomach of cattle 
affected with esophageal spasm causing great disten- 
tion and in whom vomiting was impossible. 

In Prance both Renault and Dupuytren followed in 
1803 %vith the suggestion for the employment of a 
flexible tube of sufficient length to reach the stomach 
connected with a syringe to aspirate the stomach in 
case of poisoning. 

The credit for the introduction of the stomach tube 
into American Medicine is due to Philip S. Physick, 
Professor of Surgery in the University of Pennsyl- 
vania. Physick published his paper in 1812, entitled 
“Account of the Ne-w Mode of Extracting Poisonous 
Substances from the Stomach.” 

He declares that he employed the tube in washing 
the stomach of twins three months old who had acci- 
dently been given an overdose of laudanum by their 
mother. He employed a large flexible catheter for this 
purpose. It was passed into the stomach and a drachme 
of diluted ipecac M'as then injected with a syringe. 
He then withdrew the fluid contents of the stomach 
through the springe and injected ■warm water, ■which 
was again wthdraMm. As a result one of the children 
was saved, the other died. Physick states that the idea 
of washing out the stomach with a syringe and tube 
in cases in which quantities of laudanum or other 


poisons had been swallowed occurred to him at least 
twelve j'ears before and he had constantly for many 
years recommended it in his lectures. In the year of 
1809 his nephew, 'Dr. Dorsey, practiced lavage in a 
case, but the patient had swallowed the poison twelve 
hours before he ■nms called, so that he did not succeed 
in saving life. 

Of interest in this connection is a letter published 
by Physick in the same volume of The Eclectic Reper- 
tory in which he states “I am happy in having called 
the attention of the profession to a mode of treatment 
not before used in this countrj’, at least vithin my 
knowledge; but I have now an act of justice to per- 
form, in ascribing the merit of the invention to Doctor 
Alexander Monro, Jr., of Edinburgh, ■who published it 
in his inaugural thesis, in A. D. 1797. Of this circum- 
stance I ■was entirely ignorant ■\vhen I sent you my 
paper, and probably should still have remained so, had 
it not been mentioned in his book of Morbid Anatomy, 
a work which has but very lately come into my hands.” 
Physick’s priority as to the discovery of the stomach 
tube was apparentlv vigorouslj' contested in this 
country. However, the controvei'sy was by no means 
limited to this country but was even more vigorous 
and raging in England where contention ran high as 
Jukes, Bush, Evans and Reed, each claimed priority 
for the discovery about the same time. 

As a further development in the chain of events a 
new instrument for the evacuation of the stomach was 
demonstrated by Mr. Reed of Hosmoden Lane, Kent, 
to Sir Astley Cooper and interested physicians at Guys 
Hospital on November 21, 1823. "Mr. Reed was in the 
theatre during the whole of the time and superin- 
tended the use of the instrument; on quitting he re- 
ceived the unanimous applause of those present. Sir 
Astley Cooper, just after the experiment had been 
tried, looking at what had been removed from the 
stomach, said that the instrument would do well for 
an alderman after a city feast.” 

The important improvement in the Reed instrument 
was in the special syringe, so constructed with two 
valves, that the need of removing the syringe in the 
process of gastric lavage could be avoided. 

About the same time Weiss, an instrument manu- 
facturer, developed and patented a new type of pump 
for the following purposes: (1) for empt 3 'ing the 
stomach of poisons. (2) for removing water in drown- 
ing before applying ai’tificial respii'ation, (3) for 
giving enemata. 

The apparatus was widely used especially in Ger- 
many and many x-eferences are made to it in the 
Gei’man and English literature. Thei-e ai’e alwaj's diffi- 
culties encountered in any attempt to establish the 
validitj" of priority in medicine as the development of 
a discover.v is often so gradual and frequentlj' envel- 
oped in a series of events gathered from many soui'ces, 
that it may become impossible to name any single indi- 
vidual who should I'eceive the entix-e credit. This is 
especially so regai-ding the discoveiw of the stomach 
tube. 

If we weigh the evidence in evaluating the priority 
in regard to the discovery of the stomach tube, it is 
quite clear that Boex-haave was the fii'st to suggest the 
use of a flexible tube to be passed into the stomach as 
a method of treatment but thei-e is no evidence that 
he ever employed it for this pui-’pose. In 1776, how- 
ever, John Hunter suggested the use of the stomach 
tube and in 1790 repqi-ted its use as a method of ali- 
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mentation in a case ,of paralysis of, the muscles of 
deglutition. Renault and Dupuytren in 1803 published 
the description of a tube which they had perfected and , 
Alexander Monro, Jr., in 1797, likewise sugge.sted the 
use of a tube and syringe as a suitable means of ex- 
tracting poison from the stomach; it does not appear, 
however, that any practical application of this appa- 
ratus was made in cases of poisoning or other con- 
ditions. 

Philip Syng Physick advised lavage of the stomach 
with a tube and syringe in 1800, but his fiinst publi- 
cation only appeared in 1812. The reports of Jukes, 
Bush, Evans and Reed appeared later (1822) and 
therefore need not be considered in determining the 
matter of priority. Physick has been commonly ac- 
knowledged as the discoverer of the stomach tube es- 
pecially in this country and one of us has formerly 
maintained this view and published a paper to this 
effect. His publication appeared in 1812, although he 
employed the tube in 1800. Further evidence, how- 
ever, establishes the fact that the credit of this dis- 
covery of the stomach tube is due John Hunter. 

In summary the conclusion is arrived at that John 
Hunter was the inventor of the stomach tube and was 
the first to make use of it in England; that the tube 
was first introduced into America by Physick and in 
Pi-ance by Dupuytren and Renault. Following the rival 
claims of priori tj’- by Jukes, Bush, Reed and Evans 
and the appearance of the important publication of 
Alcock which followed in 1823, the tube was soon for- 
gotten and was not generally emploj’-ed until 1869, 
when Kussmaul, in his classic publication, suggested 
its use in the treatment of gastric dilatation. 

Only a few publications of note appeared in the 
interim, that of- Somervail in 1823, Arnott in 1829, 
both advising syphonage as a method of performing 
gastric lavage instead of by suction. 

Kussmaul published his observations in 1869, and 
laid the foundation for an exact means of diagnosis in 
gastric di.sturbances. In this valuable paper Kussmaul 
describes difficulties encountered in the treatment of 
advanced forms of dilatation of the .stomach due to 
stricture of the pyloims. 

He remai’ks; “Very exceptionally was it possible to 
obtain any results in the treatment of this dreadful 
disease. As a rule it may hardly be possible even to 
expect an amelioration of the symptoms, and never 
possible to produce a cure." 

Realizing the serious state as well as dire distress 
in a country girl of 20 years, in the wretched stage of 
vomiting the thought occurred to him that he might 
bring about relief by means of lavage of the stomach. 

The introduction of the stomach tube, the Tiumping 
out, and washing were usually easy. Three litei’s of 
acid, dirty-gray, sarcina-containing fluid, -with parti- 
cles of food of all kinds undergoing softening and de- 
composition were withdravm. This was fii'st accom- 
plished on July 22, 1867. 

Although most enthusiastic over this new method of 
treatment. Kussmaul recognized its limitations. He 
realized that only when slight constriction of the 
pylorus exi.sted was he able to obtain a cure in cases 
of dilatation of the stomach by lavage.' In malignant 
, steno.^is of the pylorus and in cases of cicatricial con- 
traction relief only, could be afforded, and not cure. 
He say.s; “Naturally, it is impossible to expect a cui'e 
of a dilated stomach by means of lavage when the 
pyloric orifice is narrowed to such an extent that it 


will hardly admit even as much as a goose quill." It 
, is here that Kussmaul points out the po.ssibility, that 
surgery would at some future day bring relief to these 
cases, and it is possible, as Fleiner sugge.sts, that per- 
haps it may have been the inspiration of this remark 
that led Billroth at a not very distant date to attempt 
to cure intractable forms of gastric disease by surgical 
measures. Thus a new method of treatment, this 
epoch-making work of the great master Kussmaul, 
furnished the impetus for the study of gastric dis- 
eases according to modern .scientific methods and led 
to the stomach-tube, not only as a new method of 
treatment but also of diagnosis. 

Great credit is due Kussmaul who was the first to 
publish a definite method of treatment by means of 
ga.stric lavage for dilatation of the .stomach and thus, 
by creating renewed interest in the stomach tube es- 
tablished the beginning of modern methods of diag- 
nosis and treatment of diseases of the .stomach. 

Since it was soon discovered that as the result of 
suction with the .stomach tube trauma was often pro-, 
duced sufficient to withdraw bits of gastric mucosa 
from the stomach, syphonage, which had already been 
advi.sed by Somervail and Arnott was again introduced" 
by Ziemssen, Rosenthal, Rosenbach, Hodgen, Leube 
and Jurgensen. 

Jurgensen likewise recommended a soft rubber tube 
and explained the method of introduction of the 
stomach tube, the position to be , assumed by the 
patient as well as the method of practicing .syphonage. 
This contribution must be classed as a distinct advance 
in the therapeutics of gastric diseases. Jurgensen 
utilized the rubber tube terminating in a , perforated 
ivoi’y ball. The bulb was guided by means of a wire 
stylet. 

In order to more readily facilitate gastric lavage, 
double recurrent stomach tubes were now constructed 
by both Auerbach and Floss. However, these wex'e, 
soon found impractical due to their large size and 
Hemmeter later developed a more useful tube of this 
type. It was after but an interval of five yeai's, that 
Ewald and Oser introduced the soft rubber tube in- 
dependently of each other which was to be passed 
without the aid of a mandurin. Ewald demonstrated, 
by chance, that if a rubber tube was sufficiently firm 
it could be introduced without difficulty. In a patient 
who had swallowed prussic acid with suicidal intent 
and who was brought to Frerich’s Clinic, evacuation 
of the stom.ach had to ..be accompli.shed immediately. 

A stiff tube was not at hand and Ewald proceeded at 
once to I'eraove a piece. of rubber gas tubing, rounded 
off the sharp edge and cut out two .eyelets. The tube 
was oiled and although the patient was unconscious he 
succeeded in passing the tube into the! stomach. 

Ewald and Oser were therefore the first to demon- 
strate that the soft rubber tube could be easily intro- 
duced into the stomach without the aid of a mandurin. 
VTiile Kussmaul drew attention to the therapeutic- 
value of the stomach tube, it remained for Leube in , 
1871 to point to the value of the stomach-tube as a, 
diagnostic measure and also to emphasize the fact that 
it is impossible to arrive at a proper conclusion con- 
cerning the nature of gastric conditions without the 
use of this instrument. - . 

Twelve years later (1883), Leube established his 
test meal as a means of determining the .state of motor 
sufficiency of the stomach, concluding that, a normal 
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stomach should be empty seven hours after the inges- 
tion of a meal of soup, broth, steak and bread. This 
test of Leube’s is recognized today as a most valuable 
means of determining variations in the motor func- 
tion of the stomach. Leube also at this time analyzed 
the gastric secretion obtained through the stomach 
tube, b}^ utilizing mechanical influences as for instance 
from the irritation produced by the prolonged use of 
the tube; by chemical influences, the ingestion of soda- 
water; and by thermic stimulation in swallowing ice- 
water. Riegel (1881) showed the difficulties encoun- 
tered in obtaining gastric juice by stimulating the 
gastric secretion by means of ice water, according to 
the method of Leube, as but minimal quantities are 
thus obtained. He therefore advised the withdrawal 
of the gastric contents through the tube after his 
well known test dinner of soup, beefsteak, bread and 
mashed potatoes and also established the fact that the 
most favorable time for removal is at the height of 
digestion. He demonstrated here, too, that the absence 
of hydrochloric acid is a usual occurrence in cancer of 
the stomach even though this acid is at times absent 
in other conditions. 

In their classical wmrk on the "Physiology and Path- 
ology of Digestion” (1885-188G) Ewald and Boas pre- 
sented their experiments regarding the appearance of 
free hj’drochloric acid and lactic acid in the stomach 
contents obtained through the tube and also drew at- 
tention to other important factors connected with the 
chemistry of gastric digestion. Ewald here fully de- 
scribed his test breakfast and presented its advantages 
as well as its importance in the diagnosis of gastric 
disease. The expression method of obtaining gastric 
juice is also described and was adopted as the simplest 
method of obtaining this secretion. 

A further significant advance was made by the in- 
troduction of duodenal intubation, the possibilities of 
which are still in their infancy and are constantly 
widening. The first attempt at recovering duodenal 
secretion was undertaken by Boas in 1889, who was 
occasionally able to obtain duodenal contents by intro- 
ducing the stomach tube in the fasting state following 
massage of the right upper abdomen. Boldyreff could 
likewise at times obtain this secretion by administer- 
ing a fatty’ meal after which regurgitation of bile and 
duodenal contents would occur into the stomach. 

Hemmeter was the first to actually’ attempt instru- 
mental intubation of the duodenum though Turck had 
previously claimed to have succeeded in accomplishing 
this by means of his so-called “gyromele” which was 
primarily intended to outline the boundaries of the 
stomach by the aid of palpation over the abdominal 
area. Hemmeter passed a balloon into the stomach 
which was then inflated; following this a rubber tube 
was inserted over a groove on the upper surface of 
the balloon and was thus guided into the duodenum. 
His method, however, proved to be difficult and im- 
practical. 

It was not until 1909 that the duodenal tube of the 
present day’ ty'pe was introduced independently by 
both Einhorn and Gross. The tube was afterward 
modified by’ Rehfuss and others but these simply’ repre- 
sent variatio.ns of the original Einhorn model. All 
consist of small soft tubes with tips so weighted as to 
rapidly pass into the duodenum. A modification of 
importance is the tube introduced by Levin in 1921, 
consisting of a smooth catheter entirel.v of rubber 
without the addition of a metal tip. It has the great 


advantage in that it can be inserted both through the 
nostril as well as b.v mouth. 

In the introduction of the duodenal tube another 
new era in the advancement both as to diagnosis and 
treatment in gastro-enterology was inaugurated. 

While duodenal intubation was at first employed 
only’ for purposes of securing duodenal secretion it 
was soon recommended for duodenal and intestinal 
lavage. A further advance was ,made when Lyon in 
1917 instituted his method of non-surgical biliary 
drainage by means of the duodenal tube with a solu- 
tion of magnesium sulphate. This procedure is now 
successfully’ practiced both as a diagnostic as well as 
a therapeutic measure. Fractional gastric analyses so 
commonly utilized nowadaj’s have likewise been made 
possible by’ means of the duodenal tube. 

Duodenal intubation is now recognized as an ex- 
tremely valuable measure in nourishing patients af- 
fected wth certain digestive disorders associated with 
nausea or persistent vomiting. It has also been found 
very useful in the treatment of certain forms of peptic 
ulcer. 

The duodenal tubs is now largely employed follow- 
ing surgical procedures for purposes of aspiration of 
gastric and intestinal contents and for introducing 
fluids and nourishment into the digestive tract, for 
overcoming persistent vomiting and distention and is 
likewise a valuable measure in such conditions as 
gastric dilatation, ileus and localized peritonitis. 

Continuous suction can be practiced through the 
tube and has been especially helpful in special types 
of intestinal obstruction as well as an aid following 
operative procedures for intestinal obstruction. The 
literature pertaining to duodenal intubation has be- 
come extensive and innumerable publications have ap- 
peared during the past years describing many impor- 
tant developments related to the digestive processes, 
in health as well as in disease, in which this tube has 
play’ed a significant role. It would be beyond the con- 
fines of this paper, however, to attempt to supply even 
an outline of this extensive literature. Among the 
important contributors in this field other than those 
already’ referred to are Jutte, Palefski, Simon, Soper, 
Buckstein, Smithies, Ward, White and Paine and Wan- 
gensteen. 

One cannot dismiss this historical sketch without a 
brief word regarding another type of tube through 
the introduction of which important diagnostic in- 
formation regarding disturbances of the esophagus 
and stomach has been obtained, namely, the esophag- 
oscope and gastroscope. 

Kussmaul in I8G8 was the first to attempt gastros- 
copy’. He employed a rigid tube which he was able to 
insert into the stomach, but could not visualize this 
organ satisfactorily’. Miculicz was the originator of 
the modern instrument. He was enabled by means of 
this instrument which was constructed somewhat on 
the model of the cystoscope to actually visualize the 
interior of the stomach. 

In 1895, Rosenheim developed a new type of gastro- 
scope which was further improved by RewidzofF in 
1897 and still further by Kelling. Chevalier Jackson 
modified this instrument which was further improved 
by Sussman. 

On account of the difficulties encountered in mani- 
pulating these instruments successfully, gastroscopy 
was abandoned until 1922 when Schindler developed 
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}.i' F'-v.' r.*.. This \vri«, ho'.vt-viT, ciilTicuU to 

iri'- rt due to it* riridity ond not until JDr.2 did he 
.-.t.no'.in:'' Iha r.'V.ly cr)n=^tnicled flexible tube which 
r;ir; 1"' in*ert<il without frre.it difficulty or danger and 
by rrurin* of which nn exceedingly yatiyfactory view 
( f the “tr rtir.fh can be obtained. The development of 
. -•.ph.'.re copy ha? been rreatly aided by the in.?tru- 
rae.-.t? devi-'i'd by Killian. Hill, .Tachson. Kinhorn and 
eti:. It h.'i'. enabled the pa?lro-enternlo(?i-t to vi?u- 
rdire all portions of the CFophnyu? and thu.? has been 
i f yreat value a? a method of diaynosi? and has like- 
wi<.-. in.aterlally n=*i?ted in direct treatment a.s in the 
ri-.moval of foroiyn bodie.s, the direct application of 
rimidie: as well n.s in the removal of .specimens for 
mn-re-fofiic examination. 

.•\nd thus we conclude a chapter in the hi.story of 


the stomach tube from the carlie.st times, beFinniny 
with the pinna nnd .stomach brush to the present d.ay 
tube with its modern improvement.s nnd m.any sidetl 
nccompli.shmcnts. 

The development of the tube into its present form 
portrays in a larpe measure the yreat advance made 
in our knowledpe of diyestive diseases. The iiiterest- 
iny papers of Major and of Paine .also bear this out. 

As in other spccialtic.s in medicine, instruments of 
preci.sion have often played a major role in their de- 
velopment, so too in ynstro-enteroloyy, the tube has 
assumed a similar role. It is possible that in the future 
as in the past, it will continue to lead the avay to still 
further achievements in our knowledye of diyesfive 
disease.s. 
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T he very early recoynitiou of constipation is at- 
tested to hy the frc(|Uont references to the puryo 
in ancient medicine. Various systcm.s of cl.assific.ation 
of constipation have been propo.-cd. For a discussion 
of this piinse of the subject the reader is referred to 
a recent publication from (bis lalioratory.t E.ayliss 
and Starliny flSPD) and Cannon (1902) were ap- 
parently antony tbe fir.*! to .etudy the movements of 
tbe intestine. I!y tlie use of tlie X-r.ay administration 
of bismuth, and other devices, there lias been es- 
tablished an elaborate mechanism which involves the 
normal rythmic .seymentation. peristalsi.s of the small 
inte.stine. the haustral movem.ents, antiperistalsi.s and 
.slow and rapid eoinnic waves in (lie larye intestine. A 
di-turliance of thi.s meehanism must he reyarded as 
.an inif-nriant factor in intestinal stasis, or the rcvcr.se 
of t!;i« condition. 

The type of fofxi inyested may yrcatly influence the 
free,iieni:y of < vacu.ation of the intestine. Thus, a diet 
centaininy an appre-ciable amount of fiber is neces=.arj' 
1- fore any rcyul.arity of evacu.'ition can he accom- 
plish* d. This has arair. l>een shown hy the recent re- 
feareh'-’s of C'owyii! nnd .-Anderson (1922), nnd Cowyill 
.and .^iilliv.an * I)ict= h.aviny very low fiber con- 

t'-nt. that is. .«o-c.aII"d “low-re-idue" diets, lead to in- 
to <tir:.a! .stn*!*. .Aynin. diiriny stnnaation, the bowel 
evaru-ation may not occur for periods of week'. In de- 
trrm.ininy the c.au.*e of con.s'.ip.ation in any ca.se, it is 
ef u!.mo*t import.ance to t.ak*’ into consideration the 
n.afire of th-- .snbjix't’.s di‘t. ir.cludiny adequacy of the 
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vitamin content. It has been shown by .some investiya- 
fors th.at vitamin B comple.v. for e.xnmple. pla.vs an im- 
portant role in the rcyiil.ation of intestinal movement. 

Diet is of special importance in it,s relation to in- 
testinal evacuation in infants, since minor deviation.s 
from the proper reyimen very frequently lead to quite 
severe intestinal disturbance.s. Nurslinys arc often 
constipated Iiecnuse of a low total solid intake in the 
diet. Frequently inadequate amounts of breast milk 
result in constipation. Similar problem.? present them- 
selves in artificially fed infants. A slrikiny example 
of constipation due to inadequate amounts of food is 
that of hypertrophic pyloric slcno-sis and pylorospasra 
where ob.'truction (functional or orynnic) of a severe 
tj'pe interferes with the p.assiny of food from the 
stomach into the inte.stin.al tract. Artificially fed in- 
fants are subject to some deyree of constipation when 
the carbohydrate or fat content of the formula is de- 
ficient in amount. Thi.s nccount.s for the frequent U“c 
of malt suyar preparations in infant diets. On the 
other hand, over-feediny m.ay re.sult in c.xcessivc in- 
take of protein and fat, which leads to a bulky re.sidue 
of calcium soaps, which in itself cau^e.o constipation. 
As .“imple a factor as inadequate fluid intake m.ay re- 
sult in constipation in infant.s, althouyh this eause of 
st.Tsis is more frequently ob=ervcd in older children 
and adults. 

Mcchanic.al factor.? aI.*o play a verj' important role 
in controlliny the normal functioniny of the bowel. In 
dcaliny with infants one is confronted all too fre- 
quently with cou-stipation of mechanical oriyin. The 
relath'ely lony larye intr-.‘'tlne of the infant, with its 
resultant larye “omey.a" loop, and the .“harp turns .so 
often found in the .«iymoid n-ylon. m.oy offer obstruc- 
tion to the fe-cal stream and predispose to con^tifs'ition. 
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Hirschsprung’s disease is an outstanding example of 
the effect of mechanical ineptitude in constipation. 
Other mechanical factors, such as congenital bands, 
may cause obstruction, and in older children post-in- 
fectious peritoneal bands or adhesions may result in 
varying degrees of stenosis of the intestinal lumen. 
More rarely, mechanical pressure upon the intestine 
may be due to neoplastic masses or to an enlarged or 
displaced viscus as, for example, the spleen, kidney or 
uterus. Interference due to enteroptosis occurs more 
frequently in older children than in infants, but 
volvulus and intussusception must be considered in 
constipation in infants. 

Conditions which are essentially systemic in nature 
may cause constipation by an indirect effect on the 
intestinal tract. Thus, the atonic state of the ab- 
dominal and intestinal musculature in rickets in in- 
fancy predisposes to constipation. Similarly, intestinal 
stasis is also a frequent finding in cases of cretinism 
and in various nervous and mental disturbances. 

Mention should be made also of the constipation 
ascribed to faulty habit. Not infrequently a child is 
too busily engaged in play to heed the normal desire 
for defecation, with resultant retention and conse- 
quent dehydration of the fecal mass. Injudicious 
parental management may result in situations of emo- 
tional stress, so that a child, endowed with sufficient 
negativism, and sensing the veritable obsession of the 
parent to constipation in childhood, may wilfully re- 
tain the feces. 

In 1922, Rettger and Cheplin first recommended the 
use of acidophilus milk in constipation in adults. In 
1933, Weinstein, Weiss, Rettger and Levs', and in 1935, 
Rettger, Levy, Weinstein and Weiss reported favor- 
able results with acidophilus milk in the treatment of 
a large number of cases of constipation in adults. No 
attempts were made to treat this disorder in children, 
but it seemed that, in view of the fact that children 
are as a rule more reactive to various influences, acido- 
philus milk should be of much value in the treatment 
of constipation in childhood. With this in mind, the 
investigation reported here was undertaken. 

METHODS 

Children ranging in age from 10 months to thirteen 
years were included in this investigation. The authors 
were fully aware of the pitfalls into which one may 
easily slip in attempting to determine the cause of con- 
stipation. Efforts were made to eliminate mechanical, 
dietary, systemic, nervous and certain other causes of 
the disorder. Each child was observed for a period of 
at least three weeks before treatment with the aci- 
dophilus milk was begun. During this observational 
period, attempts were made to make the diet as nearly 
correct as possible nutritionally. In cases where there 
appeared to be an indication of mechanical stasis. 
X-ray pictures were taken following barium enemas. 
Attempts were also made to enlist the aid of the 
mothers of the children in trying to develop proper 
habits. 

If, at the end of the period of preliminary observa- 
tion there was no marked improvement in the con- 
stipation, the children were given one pint of acidophi- 
lus milk daily. In instances where infants were still 
on milk-containing formulas, the acidophilus milk was 
substituted for the sweet milk, all of the other ingredi- 
ents in the formula being left as the.y were. The 
regular feeding schedule was not interrupted or 


changed in any manner. For the older children the 
acidophilus milk was added to the diet in place of one 
pint of the sweet milk which most of the children 
were taking daily. No changes were made in the diets 
of the older children after the treatment with aci- 
dophilus milk was begun. 

Stool examinations for L. acidophilus were made 
weekly in every instance, according to the technic 
previously described by Weinstein, Weiss, Rettger and 
Levy (1933). At least two stool cultures were made 
in each case before treatment was started. None of 
the subjects harbored demonstrable L. acidophilus in 
the intestine before treatment. All of the children 
were given the acidophilus milk for a period of at 
least twelve weeks. If, after withdrawal of the cultured 
milk from the diet, there was no recurrence of the 
constipation no further treatment was given; when, 
however, there was a return of the complaint the 
subject was again treated for a period of twelve 
weeks, after an intervening “rest” period of from two 
to four weeks. This alternate milk feeding and milk 
exclusion regimen, first definitely instituted by Wein- 
stein et al (1933), was carried out until there was no 
retui-n of the constipation for a- period of at least 
twelve to sixteen weeks after cessation of treatment. 
In instances where only one feeding period was re- 
quii-ed, the children were under observation for at 
least six months after withdrawal of the cultured milk 
from the diet. The results were recorded as positive 
for the individual cases when there was no recurrence 
of the constipation during this period. 

RESULTS 

The acidophilus milk treatment was carried to com- 
pletion in 27 children suffering from constipation, 22 
females and 5 males. Ten other children all under 
three years of age were also treated, but for various 
reasons, such as difficulties experienced in administer- 
ing the milk, were dropped from the investigation 
before the treatment had been carried on for four 
weeks. In a few instances the mothers complained of 
the milk being regurgitated soon after being taken. 
In these cases thei-e was apparently some degree of 
intolerance for the acidophilus milk. No instances of 
marked distaste for the milk, or of vomiting after 
taking it, were observed in any of the children that 
were over four years of age. 

Of the 27 children in which the treatment uas 
carried to completion, 22 reacted favorably to the 
milk, 3 failed entirely to respond, and 2 gave results 
which were irregular and of a doubtful nature. Of 
the 22 children who reacted favorably 14 became so- 
called “implanters,” that is, they carried the L. aci- 
dophihts organism in large numbers in their intestine 
for at least sixteen to twenty weeks after cessation of 
treatment. Eighteen of the responsive cases were 
treated for only one period of twelve weeks, while the 
remaining 4, together with the 2 doubtful cases, were 
first given the milk for one period of twelve weeks, 
then allowed a “rest” period of four weeks, at the end 
of which they again took the milk for twelve weeks. 
In the last-named cases the constipation returned 
during the first two weeks after cessation of treat- 
ment. After the conclusion of the second treatment 
period 4 of these subjects remained free from con- 
stipation during a period of at least six months. The 
other two still gave a doubtful reaction. 
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Ouinir to the unduly larye amount of space required 
for full case histories of all of the subjects which were 
treated with acidophilus milk, descriptions of onlj* one 
of the positive and one of the negative cases are pre- 
sented here. 

Cmr I. J. S., male, aue 10 months. Mother reported 
that the child had been constipated since birth. Certain 
enrreetions were made in the dictarj’ before acidophilus 
treatment was bepun, but without any beneficial cITcet. 
Followinp a preliminary ob.=cr'’ation period of four weelts, 
acidophilus milk was substituted for the plain milk in the 
daily diet, Xo improvement in the bowel condition was 
noted durinp the first two weeks of treatment, and L. ari- 
dophilv! could not be detected in the stools. The mother 
had been in.structcd to pive the child an enema of physi- 
olopical salt solution when natural evacuation did not 
occur. In the third week the mother reported that the 
child had moved its bowels several times without the n.se 
of the enema. At the end of the third week L. acidophiliir: 
wa.= present in the feces to the extent of about 25 per cent 
of the total viable flora. Durinp the next nine weeks there 
were at least one or two normal stools daily, and the /,. 
nriilopliihis content of the intestine varied between CO and 
t>~) per cent. Treatment with the milk was di.-^continued 
at the end of this twelve week period. 

Within two weeks the constipation returned with its 
former severity, and no aciduric bacilli could be detected 
in the .stool cultures. Acidophilus milk treatment was re- 
sumed at the end of the fourth week following its dis- 
continuance. Within a week there was unmistakable im- 
provement in the patient, and by the end of the second week 
the mother reported the child as having at least two 
natural movements daily. Stool examinations revealed an 
acidophilus count of 00 per cent of the total number of 
viable intestinal bacteria. The treatment was again con- 
tinued for a total of twelve weeks, during which time 
there was no return of the constipation, and the Z,. oct- 
ilophihis content of the colon remained high. At the end 
of this second acidophilus milk feeding period the milk 
was again omitted from the diet. Subsotiuent observation 
over a period of six months revealed no return of the con- 
stipation, and stool examinations .showed a high L. aci- 
ihphihin content, in spite of the fact that no acidophilus 
milk was being administered at any time during this entire 
period. The case was considered, therefore, as having re- 
acted positivclv, and as having become an “implantcr.” 
When the child was seen again, one year after cessation 
of the Inst milk treatment, the mother reported that there 
had been no Tecurrence of the constipation. Xo stool ex- 
amination was made at this time. 

Cii.r .A. G., male, age 8 year.'. The mother reported 
that this child had been constipated for four years. At- 
tempts were made to correct the diet and to develop proper 
habits in this patient, without succes.s. The various known 
cause- for constipation in children were eliminated. Xo 
L nrniiiphih'f was demonstrable in the stools during the 
ob.servntion period. The patient was given one pint of 
acidophilus milk dail.v. There was no relief from the con- 
stipation in the first four weeks of treatment. The lacto- 
hncilius count of the feces varied between 10 and 50 per 
cent of the total viable organisms during this period. Since 
no relief had been obtained, the amount of milk ingested 
daily was increased to one quart. Observ’ation for a period 
of s!\ more weeks sjmweii no relief from the constipation. 
L. onV/epbi/i's at no time constituted more than 50 per 
cent of the intestinal organisms during this period. At 
the end of ten weeiis of unsuccessful treatment the case 
was relea.sed. 

DISCL'SSIOX A.XD SUMMARY 

Twenty-.seven children ranging in age from ten 
montli.s to thirteen years were carried through full 
t’catment with acidonhilu.s milk, for con.=tip3tion. 


Twent.v-two of the group were completely relieved of 
intestinal .stasis soon after the beginning of treat- 
ment; in this group there was no recurrence of the 
constipation for a period of at least four to si.x months 
after withdrawal of the acidophilus milk from the 
daily diet. Fourteen of the successfully treated indi- 
viduals were classed as "iniplanters,” since they con- 
tinued to harbor L. acidophilus in the intestine for at 
least four months without the use of the cultured milk. 
In three of the children there was no relief from con- 
stipation even after treatment was continued for com- 
paratively long periods. Two individuals gave doubt- 
ful responses, showing beneficial effects at one time 
and none at another. These reversals in bowel condi- 
tion could not be correlated with any changes in the 
individual bacterial flora. 

tVe wish to stress again the cafe which must he 
taken in e.xperiments of the type reported here, to 
eliminate as far as possible all of the common causes 
of constipation in infants and older children. It i.s 
possible that in some of the cases which are included 
in this report a common cause of constipation may 
have been overlooked. It is our belief, however, that 
with a preliminary observation period of three to 
four weeks, with adjustment of the diet and elimina- 
tion of all possible mechanical factors, most of the 
cases treated with acidophilus milk wore suffering 
from constipation of unknown origin. 

Milk to which a definite amount of lactic acid has 
been added has been prescribed by various pediatri- 
cians for constipation and other intestinal disturbances 
in children. Some persons may attempt to e.vplam the 
favorable results obtained in the cases reported here 
as being due to the mere feeding of acidified milk. 
Evidence that the acid in acidophilus milk docs not 
play a major part in the beneficial effects obtained in 
the treatment of constipation in aduits has been pre- 
sented by Kopeloff (192G). A similar conclu.sion wa.s 
arrived at by the Orla-Jensens and Winther (lOSu-.GG). 
In the experiments reported here definite correlations 
could be established in almost every instance between 
the degree of relief from the constipation and the con- 
centration of h. acidophilus in the lower intestine. 
MTien there were few or no aciduric organisms in the 
feces there were no indications of relief from con- 
stipation; conversely, when L. acidophilus constituted 
a l.irge majority of the intestinal organisms, the 
patient e.xperienced marked or complete relief from 
the constipation. Further evidence that the beneficial 
results were due largel.v to a change in the intestinal 
flora appears to be given support by the fact tliat a 
number of the children were free from intestinal 
.symptoms long after acidophilus milk had been with- 
drauTi from the diet. Stool e.vamination showed that 
the.=e individuals harbored L. acidophilus in the in- 
testine, and most of them in large numbers. 

Acidophilus milk is a wholesome food, in addition 
to being an effective agent in altering the intestinal 
flora. In view of the very fine curd which it po.-.ses.'es 
and the consequent ease of dige.stibility, it .should be 
far superior even to sweet milk in the feeding of in- 
fants suffering from intestinal disturbances. The curd 
of acidophilus milk may be a.'sumed to be of even 
finer consistency than that of artifically acidified milk, 
because the acid is formed slowly in the former and 
there is a continuous and slow precipitation of the 
protein of the milk. In using acidophilus milk in place 
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of ordinary sweet milk in the artificial feeding of 
infants, several facts must be borne in mind. First, 
that the prevailing brand of market acidophilus milk 
does not contain the same amount of fat as ordinary 
(market) sweet milk, and second, that part of the 
lactose has been removed by the organism. These facts 
must be taken into consideration in calculating the 
caloric value of the prescribed diet. 

The authors are fully appreciative of the difficulties 
involved in a clinical experiment of this kind. The 
marked influence upon psychic factors of the adminis- 
tration of any substance, be it inert or potent, is 
always a problem in itself. We attempted to eliminate 
errors here by the use of preliminary periods during 
which enemata of saline solution were recommended, 
and in which the parent was informed that the dis- 
turbance was remediable, if regularity of bowel habit 
was encouraged, and the administration of fruits, 
vegetables and other standard laxative foods was 
carried out. Cases which responded to this manner of 
dietary correction were eliminated from the experi- 
ment. 

The question of feasibility of administering soured 
milk to children and infants, raised by several parents 
at the beginning of the individual experiments, was. 
not particulai'ly provoking. Whereas, in a few in- 
stances we found it necessary to sweeten the milk 
slightly with chocolate syrup, a large majority of the 
children readily adapted themselves to the acidophilus 
milk, and in only one instance was its administration 
entirely abandoned because of the child’s refusal to 
submit to it. 


The question of cost raises a more difficult problem. 
Proper treatment of a case of true constipation nece.ssi- 
tates prolonged and regular administration, and in 
the event of recurrence after cessation of treatment, 
a repetition of the 12 weeks’ course. Our results fol- 
lowed close supeiwision of the cases over prolonged 
periods of time, with constant advice to the parents — 
a procedure of considerable exqiense in private practice. 
Against this cost one should weigh, however, what ap- 
pears to be a permanent cure, at least in the cases in 
which the “implantation” of L. acidophilus results in 
complete relief of intractable constipation. 

The authors wish to e.xpress their appreciation of 
the cooperative spirit of the personnel of the Bridge- 
port City Dispensai-y, which made available the clinical 
material for this e.xperiment; and in particular to 
thank the Board of Directors, the Clinic Supervisor, 
the resident medical staff, and the nurses of the 
children’s clinic. 
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Benisn Ulcer of the Gall Bladder' 

By 

C. VAN RAVENSWAAY, M.D. 
BOONEVILLE. MISSOURI 


B enign localized ulceration of the gall bladder, not 
the result of pressure necrosis from calculi, is ap- 
parently a rarely observed disease at the present time. 
It is interesting to note in a study of the medical 
literature that in the present era of widely advised 
and accepted gall bladder surgery only occasional cases 
have been reported (one case cross indexed as such in 
the past twelve years in the Index Medicus ( 1 ) ) . As 
evidence of the modern experience in this connection 
Graham (3) states in reference to cholecystitis “in 
our experience we have never seen complete loss of 
epithelium as a result of inflammation” and Boyd (2) 
says “it is remarkable how intact the epithelium may 
he in the worst gall bladders.” Yet during the period 
of the early development of biliary tract surgery in 
which there was considerably more hesitance in the 
acceptance of this form of treatment, ulcer of the gall 
bladder was seen with sufficient frequency to warrant 
detailed discussion in certain of the publications of 
the time. The most thorough consideration of the sub- 
ject found is in the monograph Diseases of the Gall 
Bladder and Bile Ducts (published in 1904) by Sir 
Arthur Mayo Robson (4) who points out that ulcers 
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may be found associated with stones, typhoid fever, 
cholera, and primary carcinoma of the gall bladder. 
As complications of ulceration he cites clinical ex- 
amples of stricture, perforation, fistula, peritonitis, 
hemorrhage, septicaemia, and pyaemia. In his cases 
the complications were, in general, the precipitating 
factor which led to the discovery of the lesion. In the 
present case it was an incidental finding at operation. 

CASE REPORT 

A 32 year old white farm wife came for examination 
because of right upper quadrant pain of twelve months 
duration. There was a history of mumps and measle.s in 
childhood. In adolescence there were several episodes of 
moderately severe right lower quadrant pain with asso- 
ciated constipation but no nau.sea or vomiting. These 
lasted usually from one to two days and required bed rest. 
She was married at 22 and had a child at 24, following 
which she began to gain weight .slowly. She was troubled 
with constipation since childhood and when seen was using 
laxatives two or three times weekly. During the twelve 
months before admission she had been bothered with at- 
tacks of right upper quadrant pain which came at irregu- 
lar inter\-als, which were worse at night, not associated 
with nausea or vomiting, but which did radiate to the tip 
of the right shoulder blade. 
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Mucoeal surface of ^rall bladder showing ulcer and stone 
in cystic duct. 


Physical examination revealed a moderately obese white 
female in no acute distress. The pupils were equal and 
reacted normally to light. The nose and throat were nega- 
tive. The heart and lungs revealed no abnormalities on 
physical and fluoroscopic examination. The blood pressure 
was 120 SO. There was moderate right upper quadrant 
tenderness localized in the region of the gall bladder, and 
also right lower quadrant tenderness near 3IcBurney's 
point- The pelvic and rectal examinations were negative 
and the reflexes not remarkable. 

Laboratory* examination revealed the following: Blood: 
red blood count 3,200,000, hemoglobin 65 per cent and 
white blood count dCOO. Urine: arid, no albumin or sugar, 
sediment negative. A gastric analysis showed IG degrees 
fre-e acid 45 minutes after an Ewald meal. 


x-ray: Films at 4 and S hours after the administration 
of intravenous dye showed no evidence of a pall bladder 
shadow. Xo opaque calculi were seen. A barium meal 
entered the stomach throuph a normal esophapus and the 
stomach and duodenal cap filled and emptied normally 
■without evidence of intrinsic or extrinsic lesions. 

A diapnosis of cholec.vstitis, probable cholelithiasis, and 
recurrent appendicitis was made and operation advised. 
Followinp a period of preoperative preparation cholecy- 
stectomy and appendectomy were done. Followinp this 
there has now been .symptomatic relief for a year. 

Patholopical report (Dr. Thomas J. Kelly) : Gross ex- 
amination: The pall bladder is cnlarped to two times the 
usual size, is preyish white in color, and ha.s a definitely 
thickened wall. On the posterior surface of the fundus 
there is a deep ulcer involvinp the submucosn and muscu- 
laris. The ulcer has an indurated prominent cdpe and 
measures 1 centimeter in lenpth, 0.5 centimeters in width, 
and 0..3 centimeters in depth. There is a sinple yellow 
mulberry- shaped stone 0.5 centimeters in diameter in 
the mouth of the c.vstic duct, iificroscopic examination; 
Sections throuph the wall of the pall bladder in the repion 
of the ulcer reveal its edpe to be composed of dense fibrous 
tissue while the base shows a mass of blood pipment, 
lymphocytes, and fibroblasts. Immediately below the base 
is an area of e.vtensive fibrous tissue proliferation. A few 
eosinophils are noted. In the repion of the ulcer the mucosa 
is absent. Sections throuph the remaininp portion of the 
pall bladder reveal a slipht diduse eosinophilic infiltration 
with marked fibrous ti.ssue proliferation. 

DISCUSSION 

Le.sions of this type may occur more commonly than 
statistics would indicate. There is no apparent way of 
makinsr a clinical diapnosis in the uncomplicated case. 
The definite demonstration of the lesion by X-ray 
would depend upon a chain of fortuitous circum- 
stances. In the present case there was no concentra- 
tion of the dye in the pall bladder. The etiolopical 
factors are also obscure. It seems unlikely that the 
sinple small stone is sipnificant in this repard. If any 
analogy can be drawn from ulcers elsewhere in the 
pastro-intestinal tract this tjqie of lesion is probably 
unimportant as a precancerous process. It is note- 
worthy, however, because of the non neoplastic com- 
plications detailed above which may follow its appear- 
ance. 

CONCLUSION 

A case of discrete benipn ulcer of the pall bladder 
of obscure etiology is presented. 
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A Case of Peptic Esophagitis 

By 

PRANCES R. VANZANT, M.D., LOUIS DAILY, M.D. 
and 

JOHN ROBERTS PHILLIPS, JM.D. 

HOUSTON. TEXAS 


B enign ulceration of the esophagus is rarely diag- 
nosed because the clinical picture is not well de- 
fined; it usually produces no definite Roentgen-ray 
findings, and esophagoscopic examinations are not 
often made. The following case demonstrates the 
diagnostic difficulties seen in these cases, throws some 
light on etiology, and presents therapeutic problems 
which are as yet unsolved. 

The patient, the wife of a physician, was aged 66 
when first seen in November, 1934. She gave a life 
long story of intermittent indigestion of a vague type, 
the trouble gradually growing worse during the past 
two or three years. At one time a diagnosis of gastric 
ulcer had been made after an X-ray examination, and 
she was known to have diverticulosis of the colon. In 
addition there had been sick headaches associated with 
the gastric complaint. 

In spite of the fact that her complaint in recent 
years had been of difficult and painful swallowing, 
several roentgenologists had carefully examined her 
stomach and intestines without ever looking at the 
esophagus until in August, 1934, at which time an 
X-ray examination disclosed obstruction of the lower 
portion of the esophagus. Esophagoscopic examination 
proved this to be due to an annular ulcer two inches 
above the cardia. The tissue removed by biopsy was 
diagnosed as inflammatory by two different labora- 
tories. 

At the time we first saw the patient, she was suffer- 
ing intense paroxysms of pain following attempts to 
swallow either solids or liquids. The pain usually 
lasted from several hours to eighteen hours and was 
so intense that morphine was often given though with 
little benefit. At times chloroform anesthesia had been 
induced to give relief. The difficulty was intermittent, 
the severe paroxysms occurring about once a day. A 
bismuth and phenol mixture had helped to prevent 
pain and had enabled her to take sufficient liquids to 
avoid dehydration. Under the fluoroscope, the upper 
three-fourths of the esophagus was seen to be dilated. 
About two and one-half inches above the cardia there 
was a smooth, tight stricture which looked as though 
a string had been tied around the esophagus at this 
point. After a few minutes the barium mixture began 
to seep through the stricture, outlining a seemingly 
normal lower esophagus. Examination of the stomach 
showed many reverse peristaltic waves, rippling up 
over the stomach and carrying barium back up the 
esophagus as far' as the point of stricture. An hour 
glass constriction was present in the lower one-third 
of the stomach, but no indication of ulceration was 
made out. Administration of three-eighths grain of 
ephedrine hypodermically caused a perceptable relaxa- 
tion of the esophageal stricture and relief of pain. 


For a few days, the patient seemed to derive con- 
siderable benefit from treatment consisting of three- 
eighths grain ephedrine and three-fourths grain amiTal 
three times a day, alkaline powders and frequent bland 
feedings. Mucin- was used at bed time -with the idea 
of providing a coating for the ulcerated area. 

Symptoms again became aggravated after a short 
time. Esophagoscopic examination was then made 
under general anesthesia. The dilated upper esophagus 
was found to contain a large amount of food debric, 
although food had been withheld for more than twenty- 
four hours. The mucosa was boggy with edema, just 
as one commonly sees it in cases of stasis due to ma- 
lignant stricture. The area of stricture itself was seen 
to be ulcerated and bleeding. Several pieces of tissue 
were removed for examination and the whole area 
painted with silver nitrate. It was impossible to pass 
the dilator through the stricture. The specimens were 
examined at Mayo Clinic and found to be inflam- 
matory tissue. 

Following this, there was improvement for several 
weeks. One month later it was possible to pass an 
esophagoscope through the stricture and the annular 
ulceration was discovered to extend from the stricture 
practically down to the cardia. Relief of stasis had 
permitted the mucous membrane of the upper esopha- 
gus to return to a normal condition. Under the fluoro- 
scope, spasm appeared to be much less marked but 
there was still considerable narrowing. 

After a short interval of improvement, difficulty 
in swallowing again became aggravated. Larostidan 
therapy was tried. The drug was given intra-muscu- 
larly in dosage of 5 c.c. on alteniate days for six doses 
but there was no improvement and the treatment was 
discontinued. 

Since the patient was now becoming dehydrated and 
she was unwilling to tolerate wearing a nasal tube for 
feeding, gastrostomy was perfoi-med on Februarj* 19, 
1936, with the idea of subsequently being able to carry 
out retrograde dilation of the stricture. Exploration 
revealed no involvement around the cardia and no e\i- 
dence of an infiltrating growth. 

A formula was prepared consisting of milk, cream, 
egg, Karo syrup, yeast, cod liver oil, liver e.xtract, 
pureed vegetables, and orange juice, and this mixture 
was administered through the gastrostomy at hourly 
intervals. The gastric content was tested before each 
feeding and sufficient alkali was given to entirely 
neutralize any free acid -which appeared. Paroxysmal 
pain, however, still continued to occur and was asso- 
ciated with the regurgitation of food into the esopha- 
gus from which it was often vomited. Prompt relief 
of pain followed vomiting food or emptying the 
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-tiirT:;ic’h hy .'I'plniti'iii. It tv.-i,-; .“o-jn fotiml th;it oranne 
jiiici- inciia-id :i!i attack of pain hut no other inp'rtdicnt 
of the formula could ho incriminated. 

.Nuh-cijuentiy the .«tricture ■sva.'; dilated at weekly or 
!)i-ue<Kly interval.'' uii to a size -10 French dilator. 
Tliere wa': lifter comidete freedom from the difTiculty 
in .swallowiii)', hut after a few month.s, the ya.stros- 
tomy w.'i'' allowed to clo.^o. 

In Septemher. IDtlG. a cycle of miyrainous headache.*) 
heyan and concomitantly there wa.s incrc.a.sed trouble 
in tile f'OidiayiK. Sulrsequently it wa.>; di.scovered that 
^!ie had liocfime allcryic to eyy.s and milk. After the 
omi.'Sion of the-'e fCKid.s. her headache.s .and pain were 
relieved and the paro.xy.sm.s were le.s.sened. 

Our interpretation of the .setjuence of cvent.s in thi.s 
ea'f i.s .a,s follow,'); 

The woman was an allerp'ic individual with definite 
.-en.'.itization to milk, eyp.s. oranye.s, and pos.sibly other 
food'. On inf.'c.'-tiny the.se food.s, she developed a func- 
tional disturhance of the pa.stro-intcstinal tr.act. and 
as a part of this disturb.'ince, .she had revcr.se peris- 
tal'is in the .stomach and up the e.sophapu.s a.s demon- 
.'t rated repeatedly both under the fluoro.scope and by 
otoenation cluriny the time she wa.s beiny fed through 
the yastrostomy. These waves carried acid ya.stric con- 
tent.s up into the e.sophayu.s where eventually a peptic 
csophtiyitis resulted. Spasm from irritation, topether 
with narrowiny from the scarriny produced obstruc- 
tion which h'-came complete only when .spasm w.a.s 
.marked Dilation of the e.sophayu.s above the point of 
stricture re.siilted from the retention there of food and 
liipiid .“'^tasis lead to edema and chanye.s in the muco.sa 
of the upper e.soiihnyti.s. The condition dillers from the 
ulceration seen in cardiospasm in that the ulceration 
in this lase lies distal, not proximal, to the oh.struc- 
tion 


In the treatment of this case, we have attempted 
to keep the oryanic stricture dil.atcd and have tried 
fulilely to keep the yastric contents neutralized in 
order to allow the ulceration to heal. The real need, 
however, is to stop the reverse peristalsis which is 
keepiny the esophaye.al muco.sa bathed with acid 
chyme and this has not been satisfactorily accom- 
plished. 

Jack.son fl) reported twenty-one instances of ulcer 
in over dOOO cases subjected to csophayo.scopic exami- 
nation. an incidence of about O.ofi, and found i-ears 
of healed ulcers in an additional l.T'.f. This incidence 
may be too low for csophayitis was found to be present 
in 7fk of over .hOOO cases wliich were examined at po.<i 
mortem at the Jlayo Clinic as reported by Butt and 
Vinson (2). Of these, TG.ufi wore acute and only 
1.5^ chronic lesions. They make the siynificant ob- 
sen-ation that dCff of all cases had vomited or had 
had yastric lavaye prior to death. In other word.s there 
was evidence of rctroyrade flow of yastric content 
throuyh the esophayus in about one-half of these cases 
with acute esophayeal inflammation. .Jackson also con- 
siders yastric reflux to be a characteristic of such 
cases. 

There are many causes for hack-flow into the 
esophayus: i. e. post-operative nausea, hour yhis.s 
.stomach, peptic ulceration of stomach or duodenum 
with p.vlorospasm, pyloric obstruction, etc. In our case, 
we believe the reflux was on an alleryic basis. 
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Preplacing B, Coli by B, Paratypbosus B, in Large Intestines 

in Guinea Pigs' 

Dp 

DOROTHY K. O’COX.NOR. LLOYD ARNOLD 
nnd 


HEREKRT E. 

CHICAGO. 

T he purpo-e of the experiments was to determine 
if the normal B. coli flora of the larye inte.stine of 
yuini'.i [liy.s could h.' replaceci hy a pathoyenic pram 
r.eyativ,. ti.-icilli. .Ml adult animahs died from infec- 
tions h-'fore the tiora was altered, or they were defi- 
nitely p.'itholoyical due to acute infectious procc.-s and 
the presence of the patholoyic bacteria was a part )f 
thi^ proce-.". Ve were unable to adapt the B. paraty- 
pho-tis K. strain ti-ed to the larye inte.stincs of adult 
viiinea ply-). 

Youny yuir.ea pips, heyinniriy with the first d.ay 
after birth were fed liviny B. paratyphosus B. hy 
mouth. Varyiny do-nye was employed. It was found 

•n—e.-'- — ft 0-- S'.a'. P-rsrtir— t ft I’oM r U-iillh airf 

lVttr-i-*T r' >« C tVr- of IVpttrtnionl »•? 

^ a-'i Hm?*.**. 


McDAXIELS 

ILLINOIS 

(hat 0.05 c.e. of a twenty-four hour old broth culture 
of B. paratypho.sus B could be tolerated by these youiiy 
animals. The suspension was administered in 0.1 c.c. 
.saline by clroppiny on the back of the tonyue and 
stimulatiny .swallowiny. A catheter introduced throuyh 
the esophayus causes injury and .systemic infections 
followed. Fourteen youny yuinea piys were used for 
the evatheter e.xperimenfs in feediny O.O.'i c.c. of a 
twenty-four hour old culture of B. paratypho.'u.s B. 
Twelve died and the bacilli were cultured from in- 
ternal oryans (kidney, spleen, liver and heart's hloo<i) 
after death, 

Si.xtcen youny yuinea piys were fed daily for forty- 
eiyht to si.xty-three days with O.O.j c.c. B. paratyphosu.s 
B. by oral administration without iminy a catheter. 
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prot.'in. not only in quantity, but .also in quality. 

It IK ricli in fat, in mincmlK and in most of the 
knoun vitamins. It i.s a cheap source of protein, 
fat. minerals and enerf:>'. It i.s alk.aline in re- 
action.” 

Th‘- compo.sition of soybeans is dependent on the 
variety as well .as on climate and soil conditions. The 
oil content may fall below l-lt' or m.a.v reach over 
"I'i, while the protein may r.anpe from .10" to 50','. 
The averaye composition of U. S. yrown soybeanst is: 
•Moisture. Ks ; ash, l.Ce; ; fiber. ; protein. lOt" : 
oil. IS';-?- itn. 

Anieri< ;in yroun soybeans* were found to contain a 
total of from 2'; to of phosjihatides fc.alculated 

as lecithin I (.7.7), the laryer part of the total beinfr 
ei ph.alin. and the balance chiefly lecithin f82). Nearly 
two-thirds of the so.v.a phosphatides are bound in the 
-eed to the protein, presumabl.v to its Aryinine frac- 
tion i i:;!. 'The so.v.a phosphatides are also invariably 
bound to a di- or polysaccharide (-l-l). 

.'Soybeans contain up to 1.9 per cent of Phytin (25). 
The phytic acid, which is soluble in ethyl .alcohol, may 
partly be responsible for the hipher phosphatide 
finires a.s calculated from alcohol-e.vtractable phos- 
phorus. The principal distinpuishinp characteristics 
of soybean lecithins are the low proportion of satur- 
ated fatty acid cont.aininp a harper carbon chain than 
and the presence of linolenic acid (G7). Cephalin 
from soybeans shows no marked difference from the 
one isolated from animal sources (G7). 

The pre.sence of phosphatides in so.vbeans may have 
some special ph.vsiolopical value because phospholi- 
poids are constituents of .all the body colls, the nervous 
tissue beinp particularly rich in phosphatides. 

So.vbean oil contains the followinp acids; Linolenic, 
2.2'^; linolcic, '19.5c;; oleic, 52.0%; palmitic, G.5%; 
stearic, -1.2%: ar.achidic, 0.7%; lipnoccric, 0.1% (11). 
The dipestibility of soybean oil by man was shovvai to 
be from 95c; (q ioO% for daily doses of 100 pms. (50). 
Soybean oil was shown to induce the orpanism of r.ats 
to an unusual amount of activity (89), which pheno- 
menon m.a.v be e-vplained b.v the peculiar electrical be- 
havior of .soybean oil as shown b.v the Dalliacqua 
test.** 

The odor of the crude so.vbean oil is considered to 
be due to the presence of methyl-n-non.vl ketone (100). 

nefintKi soybean oil compares favorabl.v with other 
idible oil". Nearly 90% of the total soybean oil pro- 
duction of this country poes into the edible channel. 

Itefined soybean oil is deprived of the phosphatides 
as well as of vit.amins A and E (45). Crude e.vpcller 
oil as well as solvent e.xtracted oil contain from 1% to 
RM of phosphatides. 

Solvent e.xtr.acted so.vbean oil (by benzine) contains 
free sitosterol esters and sito.stcr.vl-d-pl.vcosid. Com- 
mercial so.vbean phosphatides contain up to 2.8c; 
this pl.vcosid (50). 

The Nitropen-free e.xtract of the so.vbean consists 
of (l(i8i : Galactan. -!.8 Gr; : Pentosan. 4.9 f%: Orpanic 
Acids las citric'i. 1.4 1':; Sucrose. .",.51%; r.affinn.se. 
1.15": ; starch. 0..50%; Dextrin. 5,14%: Waxes, color 
prir.ciphs. tannins, etc. (by diff.), 8.09';. Immature 

r'*— — *n avr-arr of ^ 

r- 1*-; r I. rr.*'-r[{rTvr-'-y» 

! r> .• r—lry.3 c'-tAi-i r-!r If i''' rf rlL 
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soybeans, as well as the ea.sy cookinp varieties contain 
a hipher pereentape of starch. Accordinp to a more 
recent anal.vsis (G5), shelled soybeans contain only 
traces of starch, no de.xtrin, 5.2G% sucro.se, no re- 
ducinp soluble carbohydrates, 5.G0% stachyo.se, 4.8,5%, 
Araban. G.18% Gal.aktan, and 1,G3% Cellulose. Only 
the sucrose and one-fourth of the stnch.vose have to 
be considered as plucose forminp substances. 

For cooked soybeans, the utilization of carboli.v- 
drales by man is from 81.4% to 89,9% (81). Only 
one-lialf of this fipure was recently obtained (.5) oil 
rats by inve.stipators who used raw solvent extracted 
•soybean meal from unshelled beans. This empha.size.s 
the importance of cookinp. 

"The soybean is the richest in protein of all known 
foods c.xcepl dried epp white. Even such concentrated 
animal foods as dried beef and cheese contain le.ss 
protein than the averape soybeans” (9). Nearly all 
of the protein matter of the so.vbean consists of a 
plobulin "gbjcinin''\ with which is iLssociated a small 
amount of lepumclin .and proteose (87). The isoelectric 
point of pl.veinin is a pH of 5.0 (33). Glycinin is 
readily soluble in NaCl solutions, and is precipitated 
by dialysis or by dilution (8G). When soybean meal is 
treated with water, upwards of 1G% of plycinin is 
dissolved, but in this case the solution is doubtlc.ss due 
to the potassium phosphates contained in the seed 
(8G). 

Durinp the process of commercial solvent extraction 
of soybeans by benzine the protein is denatured, pre- 
sumably throuph deamination and h.vdration (43), and 
only a small part of it can be extracted by aqueous 
leachinps (43). Treatment of the pl.veinin with NaOH 
solutions results in the splittinp off of one-half of the 
Arpinine (C9) .and the loss of nearly one-half of the 
c.vstine sulphur (in the form of H,S) (85). One 
should therefore be cautious in interpretinp the re- 
sults of c.xperiments on the nutritive value of "puri- 
fied” so.vbean protein. 

Glycinin contains: Gl.vcine, 1.0%; Valine, 0.7%; 
Leucine, 8.5%; Proline, 3.8%; Phenylalanine, 3.9%; 
Tyrosine, 1.9%; Cystine.^ I.IO7;; Aspartic acid, 9.4%; 
Glutamic acid, 19.5%; Arpinine, 8.10%; Histidine, 
1.40%; Lysine, 9.1%; Tryptophane, 1.7%; Hydro.xj'- 
plutamic .acid, 5.5% (87, 9). There exist marked 
difTerences in the cystine content of the plycinin from 
different varieties of soj’beans. While the plycinin 
from the Illini varict.v contains only .74% of cystine, 
the plycinin from the ilammouth Yellow, the Virpini, 
the Ilaberlandt, the Manchu, and the Chiquita varietic.s 
contain .92, .95, .98, 1.45 and 1.4G per cent re.spcctively 
( 20 ). 

The protein of the soybean was found to be adequate 
for promotinp normal prowth and “physiolopically 
pood”§ (23, 59, 88). The favorable findinps were all 
obtained on cooked soybean protein, while raw .“oybean 
protein is of lower biolopieal value (34). especially 
when it is fed with the hulls (80). 

Numerous feedinps experiments conducted in this 
country as well as abroad established beyond any 
doubt that for babies the soybean proteins are com- 

iFor lt« ralrulation fmm the faetor 5.7 ihonM he ci«l In* 

atraJ of the osftfrr.ary tJlL. ^ 

:Thr oM »««ur3rtj'on that rfjclrfn container! lal/ur In tnmr 

other than cyttine (F5) wa* confirirM !n more irecnt tlinei bf Ih' 
^i^^rixfTT of I.*(^ rrelhjonire In ptTcInIne (P), 

r,t nu'/yl/ofin rrctein In cyatire hai Leen rriK;rtc»! l*y »ome 
acthon (T€. 301). nfrrr.V.r It ha» been tcnrA that cyntlre cr it* 
rr;oIr»!er.t may rrls! In the r*w yrntefn cf the aoyl^ean In • form 
'rhl.-K l« no* a»al!ah!e to the »r.I.T.al (3Z), It appearf that heatJ-r 
Ih.^ rr-ryl/ean raa»e« the cyttine frretien of the protein !>eeor'e 
•vallahle C^). 
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parable to cow’s milk proteins (91, 92, 93, 94, 95, 107, 

112 ). 

The digestibility of soybean protein in cooked beans 
fluctuates between 60% and 80%^', depending upon 
tbe thoroughness of cooking and the fineness of the 
particles (puree) (39, 50, 84). 

Pepsin was found to have a higher digestive eff'ect 
on glycinin as compared with soybean protein de- 
natured by benzine extraction, while pancreatin showed 
a higher digestive power on the denatured protein 
(43). The protein of soybean milk is more rapidly 
hydrolyzed by pepsin than that of cow milk, the re- 
verse is true with trj'psin. When acted upon by both 
enzymes, the protein of cow milk is shown to be the 
more completely digested. The optimal pH values for 
the enzymic proteolysis of these two varieties of milk 
as substrates are almost identical. The protein of soy- 
bean milk and the protein of cow milk were found to 
have a digestibility of 84.9% and 86.6% respectively 
(4). The "apparent” coefficient of digestibility of soy- 
bean protein by white rata in "experimental” expellev 
oil meal amounted to 85% (34)** The digestibility 
of protein in "processed” edible soya flour is still 
higher. 

As early as 1915 it was discovered by an American 
physician (98) that soybean flour is of great value 
for feeding children, is readily digested, and is par- 
ticularly useful as a food in summer diarrheas. This 
was confirmed by German as well as French physicians 
(12, 71, 90, 114) who recorded that on a soybean diet 
the intestinal flora turns Gram-positive. 

It was discovered in recent times that Lactobacillus 
Acidophilus, when groivn in a medium prepared from 
soybeans (with the addition of Lacto-Dextrin), de- 
velops much more rapidly than in cow’s milk, matur- 
ing in ten hours, about half the time required for 
cow’s milk cultures. The Individual bacteria are fully 
fifty per cent larger, and far more robust in appear- 
ance. The number of bacteria per c.c. exceeds the 
count of milk culture by fifty to one hundred per cent. 
Soy acidophilus cultures are also much longer lived, 
retaining their vitality for many weeks, and appear 
to preserve the natural characteristics of the organ- 
ism, so that it more readily adopts itself to the ane- 
robic life in the human intestinet (60). 

Curative experiments on rats rendered anemic on 
an exclusive diet of cow’s milk demonstrate that soy- 
beans are effective in the regeneration of hemoglobin 
(2). VTien in dogs blood plasma proteins are depleted 
by bleeding, plant and grain proteins are quite well 
utilized to form new plasma protein, but soybean meal 

♦Hifrhcr fipures were obtained where some soy sauce was u^ed for 
seasoninjr the beans. Soy sauce Is very popular In the Orient for 
use In cookintr and as a relish or condiment to increase the flavor 
and palatability of the diet. In odor and taste it is not unlike a 
jrood quality of beef extract. It is prepared from a mixture of 
soybeans, wheat or barley, salt and water, by a lonff continued 
fermentation where AtpergiUus Orizae plays a leading role. In co- 
operation with certain bacteria (84). Soy sauce contains an nveraKe 
of 199 p NaCl, and from to 8.6<^ of sutrars (60). The cleavajre 
products of soy sauce contain amonfr other substances some hista- 
mine, to which Is attributed the stimulatlnc action of the sauce on 
the musculature of the stomach and intestines ns well as an en- 
hnneintr action on the absorption of foods by actlnp ns a relaxintr 
nirent on the capillaries of the pa-strie and intestinal mucosa (1). 
It was also found that soy sauce contains substances which stimu- 
late the saccharifyinj? action of Taka-Diasta-se from 16 to 32 times, 
and the proteolytic action of pancreatine from 4 to 8 times (52). 
Soy sauce Is therefore valuable as a seasoninjr acent and al^o as 
an Incredient of other table sauces (19) ; Worcestershire sauce con- 
sists of soy sauce, vinesrar and spices. 

♦^The temperatures jriven are lower than the ones actually a-^ed in 
commercial oil millinjr by the cxpellcr method (G) 
tThe Soy Acidophilus milk, which the Dionne quintuplets take today, 
is tnven them to prevent the recurrence of the severe bowel in- 
fecUon which they suffered •when four months old. They were 
jelieved by the use of Soy Acidophilus milk after other measures 
had failed (62). 


probably should be rated at the head of this list. It is 
utilized with une.xpected promptness .md favors the 
production of albumin in contrast to other plant pro- 
teins which distinctly favor globulin production. The 
potency ratio of soybean meal is between 5. and 7. 
which places it in a class with liver (74). 

The soybean contains the following mineral con- 
stituents (29) (in per cent of dry substance) : Potas- 
sium, 2.095%; Sodium, .380%; Calcium, .230%; IMag- 
nesium, .244%; Sulphur, .444%; Chlorine, .025%; 
Phosphorus, .649%.^: Excess of total base over total 
acid = 31.24 c.c. of n solution (per 100 gms.) . Accord- 
ing to other authors, the excess base is as high as 
37.89 C.C. (71), and even 42.00 (61). 

It has been shown that while alkalinization of a 
human being by tbe administration of sodium salts 
(bicarbonate or citrate) is followed by a retention of 
water amounting to about one Kilo and greater per- 
spiration during exercise, the alkalinization by the 
corresponding potassium salts results in a one Kilo 
loss of water by the body and a marked reduction in 
perspiration during e.xercise (24). The deficiency of 
the soybean ash in sodium and the large excess of 
potassium places the soybean in the latter class of 
alkalizing agents. 

Recent ex-perimental studies on humans showed that 
when the alkalization by a diet consisting of two- 
thirds of a pound of soya flour + milk + vegetables 
has begun one or two days before the test, the fatigue 
incurred in a well trained cyclist in 50 minutes as 
against a normal period of 36 minutes, and when the 
ergometer is set at a high resistance the period of 
fatigue inducement is extended to 33 minutes as 
against a normal of 19 minutes (24). Attempts to 
build up an adequate alkalosis by a liberal diet of 
potatoes, milk and other vegetables have failed (24). 

Feeding soybeans to rabbits results in an increase 
in the inorganic phosphorus in the blood (42). The 
available figures of phosphorus and calcium meta- 
bolism in infants were obtained on solvent extraction 
soya flour, on which chemicals were acted upon during 
the process of manufacture, and to which minerals 
were added (107). 

Of the enzvmes, soybeans contain: Amylases and 
Diastases (17, 32, 108), Proteases? (16). Lipases* 
(true lipases and esterases) (10, 51, 108), urease 
(110), uricase (79), oxidases and peroxidases (7. 50, 
108). It has been recently reported (105) that while 
the lipase potency does not vary with the varieties of 
soybeans, the peroxidase varies from 7.56 to 88.02 
units, and the urease from 26.86 to 60.76 units. The 
peroxidase of tbe soybean has found application in 

tWhole soya fTnur enntnins: Tntsl ; Pntn««ium 1.860*^ ; 

Sodium. .2^0^: CnTciiirn Ma<*nc«Inm. .380'“^; Pho^nhoni^. 

.700^; Sulfur 36*;^; Chlorine. .071<^ (9). Aeconlinc tn anolhrtr 
pulhor (58) !»’c P-0^ rontent amountp to 32.2^ of the total n*h. 
Sojbeans contnm 2 to 3 times ns much ash ns does wheat 4 tim*** 
as much potassium rnd sodium. 5 times ns much calcium 3 times ns 
much macme^ium 2 times ns much phosnhonis. nhont the same 
amount of sulfur, but only one-»hIrd ps much chlorine 5»ojbcan« ore 
also richer than navy beans and lima beans in most mineral ronstitu- 
enta Sorheans contain anpreciahle amounts of iron and ronnar 

f2). It has been established that the iron in soj beans js ‘'available'* 
to over 60 ner cent, beinc equal in this rc«Dcet to beef and pork 
liver, snoerior to beef muscle, and twice superior to spinach and 
blood (95). 

SExperimentol feedinc of raw soybeans (soaked over nicht In water) 
to rabbits resulted In some Instances In Icfions In th® stomach 
which couid be ascribed to the dleestne effect of the rroteolrtic 
entymes of the sovbeans. as the onranI«m possesses no cnrre«pond- 
ine antiferment (42). 

♦The F<pbean lioase from raw so>beans can be rbsorbM from the in. 
tcstinal tract into the blood, and is capable of causiny fat necrosis 
in animab (51). 
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tl:.- li.iV.inv ir.iiu^try for tin- hlcachinf: of dounh (Oi). 
1 1." I. ar.ii tl:v un-.T'o for fho loavonintr of liroad in the 
[in .-'.ICO of urea. 

.A^ early a.i! IPIT it him tiecn found that soybean.'? 

1 i.r.tain'Hj an adeiiuatc amount of tlic "watcr-snlubte 
vitamine” and contained al=o “some of the c.-s.-icntial 
fnt-.-nl'.ible vitamine" (antirachitic n.s ivcil as anfi- 
xerojd'.thalmict fSRI, which findinps were corrobor- 
afeti in tile same year by others (2.t). A recent quanti- 
tative e.-timation showed that .soylieans contained 
three time.s a.s much H, but only two-third.s ns much 
B. a.s doe.o dried cow’.s milk (102^ In 1025 it was 
(ienionslrafed that a daily dose of one c.c. of solvent 
e.xtracted soybean oil wn.s sufTicient to prevent a.s well 
as to cure ricket.s and xerophthalmia in yountr prowinir 
rats** r.ini. It is reported that there arc hipher con- 
centrations of Vitmain A and D in the soybc.an embryo 
than in the endosperm (Rti). There is also no doubt 
that the A'itamin .A content of the soybeans varie.s. 
dependinp upon the varietv of the soybean and the 
depreo of maturity. In 102.1 the presence of Vitamin 
n in soybeans w.as established (22), which tlndinps 
were confirmeil recently by other invcstipatorsl (109). 

In 1920 the discoverv was reported that soybean 
feedinp has an enhancine effect on the clottinp of 
hen’s blood f-ll). I.ater investipations (19.1.5) .showed 
it to be related to the oil fraction of certain seed.s. and 
(he term "Antiliaemorrhncic Vitamin K" was pro- 
posed for (he active principte (21). The addition of 

2 per cent of soybean oil to an e.vperimental diet pro- 
vides an adequate level of Vitamin K for newly 
hatehed chicks (51. 

In 192(1 a protective factor apainst nutritional on- 
cephalomalacia of chicks was discovered in the non- 
saponifiable fraction of certain edible oils, which are 
headed hy soybean oil (21). 

XUrniTIVE VADUE 

In 1921 the nutritive v.alue of preen immature soy- 
beans has been studied, and the followinp conclusions 
reached (7.5) ; 

“As compared with most vepelables. they have 
unusu.allv larpe amounts of nrotcin. fat, calcium, 
phosphorus, .snd iron. Cooked immature soybeans 
proved to be a verv ^ood source of vitamins A. E 
.and fl. and a poor source of vitamin C.” 

Studie.s of one month duration on four human indi- 

• •On ot'-s-p ar*‘ etv^r!rr.^*ytAi iJxin (SO ^ho^tne 

Vi’amln 

fif the r th** IjTTe p»rt «f wTlich 

ri' f**ve horn repr* 9 n«rM** In aomf* 

ft Vitamin P rrtion 11 '.. AtlrmM* were 

fr> Tarjrt*j< ro*jy< Jn VJtam^n 

P (In In Vitamin A wtH) In 1 

t*-*n**eh (b*. of ro»! lirf-r nil nr rtT rnIV. Thr of 

I.srr o{! Jr nri'h «nr» t>o <!f«i*mjr*rr»J 

r'! p unhVo* tr> rapM rarel'IItjr In ^I'w nf the l»rr** *crf*ro raiv>*o*l 
f-> In of? nf thr Tf’-Jr rmaltl-'C In 

(V* of VJtaml-si A P arirf K. In the formation r>f toxlr 

a.-.* »r*f In *. (ft’trh 

!h*> r' InfrWor «--***<*• «c-t* finr ainno Jta y.oor 
t*t*»- i« To-.iy-sf l-r (h^ rr»t lirrr oil). Ke’r yoJJc l« **«’» to 

^i*‘' fn-jr **'! It cnrmmtrri)?’. 

*-•' a-** f *• t" •cTtt <*'":? •rM-h 5» rirh in t*-o«o 

• A*. ».*•'*• r{\ fi'-tairi-r Vltamirt A a-d F m* tf.o 

fV (»«.. ran l-r rrri a»r*J fr*-*** rr^-r*! r*!rt> ••hotr co^s ifonr 

((*,)’ Wi*v *b<. j, • ' • 1 — « r* lrT»'*»atr»! r**S’'^*rT**!y »k;-S Vitamin P 
t> i**r,-^.ratr*; {" r-nr dnPr r«!w>n, •’■*1 
t'ni I- r-i'-r }“»*a-'**»< t^** rr«*r-»«fTr of hatirr n-'n'i*'**- to 
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viduals kept on a mi.xcd diet confaininp .sulvsi.inti.d 
quantitie.s of boiled mature soyliean.s showed that the 
protein, fat and carlwliydratcs of the .soybean were 
ns.similatcd to an extent of S8(i., 88(1. and 100;,'. re- 
.spcctivcly a.s compared with those of meal and fish 
(70). 

it ha.s been ostabii.shcd that the lonp-evity of rats on 
a diet of pround r.aw soybeans is much .shorter th.m 
on whole raw soybeans (12). This phenomenon is due 
to the rapid incurrence of rancidity in the cru.shcd 
raw .soybeans, enhanced by the peroxidase of the soy- 
bean seed, re.sultinp in the destruction of vitamin A 
and E, and in the formation of toxic oxidation pro- 
ducts from the oil, such as non.vlaidehj’de and dinxi- 
acotonei: (.1.5, lOG). Tre.atment with “active" pround 
soybeans destroys at least 99 per cent of the vitamin 
A pre.scnt in cod liver oil (30), and the incorporation 
of the latter in feed.s will therefore be rather harmful 
than beneficial (G8). The de.struclion of vitamin A 
and the formation of toxic substances in feed.s con- 
faininp either pround raw soybeans or rancid soyhe.sn 
mealS were prcatly responsible for most of the poor 
results obtained which cast an undeserved shadow on 
the quality of so.vbean protein, on the vitamin A con- 
tent of the bean, or on the calcium content of the soy- 
bean ash. 

U is also necessary- to take in consideration the fact 
that, in spile of bcinp rich in calcium (0.2.5(I).* the 
soybean contains an e,\-ce.s.s of fat over a favorable 
Ca'Fnl ratio (48), and the diet has to be balanced 
accord inply.** Yet, some investipntors who believed 
the soybean to be deficient in mincral.s were addiiip 
from 20 to 25??, of butter fat to an cxpcriment.sl diet 
confaininp soybeans, and, of course, they had to 
counterbalance the ill effect of excess fat hy the addi- 
tion of 5 per cent of artificial salt mi.\-lure (88), 

In order to prepare a soya ilour of satisfactory keep- 
inp quality which is suitable for human consumption, 
it is essential to inactivate the pcro.xidascs, oxidases 
.and lipases of the so.vbean by an .appropriate heat 
treatment (49), w)iich .also cause.s the meth.vl-n-nonyl 
ketone (100) to volatilire, loavinp a (lour of plc.asanl 
taste. Averape data on three types of flour (of which 
only the hiph fat flours are actually “processed") arc 
as follows (9) ; See Table on pape 181. 

One pound of processed whole soya flour (from 
shelled beans) has a fuel value of from 1980 to 2070 
Calorics (G.5). 

In a recent autboritath-c publicationt it is 
.stated that “.Soybeans and soybc.an flour ma.v 
properly be considered ns hnvinp protective food 
qualities, Ijecause they are rich in minerals, rich 
in hiph quality protein, rich in fat. and rich in 
vitamins, and hence serious thnupht .should lie 
piven to their inclusion in the American diet." 


;E«t-»r;rnfa'ji tSil wMI- roDDC rr"""'!' sf 

noMIcIrr fir to d«r« whS-sil oor rilonin A In thr I'.in, tnyr 
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rar*. ’•‘■ith fnrrflatUi i9? «Tt4 *11 t*'** Tmuttlnc 

tlm rrnr« 5 -tt fiCC). T>'** Im/liiilioi of irilk »r.»l tiTf-**! t-T 
fhrmM !h«'T»*for»* <tl»'*ourarf'i* 
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Since the ash of the soybean is strongly alkaline^ 
the incorporation of soya flour into a mixed diet 
counterbalances its acid components. On an alkaline 
diet the organism is spared the necessity of providing 
ammonia to neutralize the inorganic acids obtained 



HirH fat 
flours 

% 

Press cake 
flours 

Solvent 

extracted 

flour* 

Moisture 

7.04 

7 70 

7 73 

Ash 

4 60 

B 75 

2 66 

Fat 

21.11 

7 30 

1 58 

Fiber 

2 30 

3 03 

3 04 

Protein 

41 65 

47.45 

68 74 

5% K-SO 4 soluble N** 
(% of total N) 

25 20 

36 00 

8 90 

1% NaCI soluble N** 
(% of total N) 

21 60 

26 60 

7.00 

CaO*** 

0 28 

0 35 

O.Cl 

P=Ob 

1 21 

1.40 

1 03 

Phosphatidcs (os 
Lecithin) •••• 

1 10 

1 30 

0 66 

Alkalinity •••*• 

24 10 

30 20 

8 80 

Urease activity****** 





*On one commercnl snmplo >\hich U seem^ wor subjected durine the 
process of manufacture to treatment with chemicals 
**FIour 8 prepared from roasted beans as uell as from !ic'»ns that had 
been dipped in hot oil are especially low in K^SOj^solublc protein 
and in NaCl soluble protein 

#*'K-“Soybean flour is nch in Calcium (9) ‘ It is qiiite evident that 

soybean flour is one of the chcapc<st «io«rces of C'Jcium' (9) 
^-K^HfOno pound of soybean flour contains therefore as much lecithin 
as 4 to C eptfs” (9) 

*#**«Oc of N acid per 100 tr sample 
**4r*4C*Cc of N/10 ammonia 

from the food (37). Fundamental studies on “Protein 
Requirement and Mineral Metabolism,” which were 
published in 1931 (14), established the following 
facts: 

1. That the utilization of the food proteins de- 
pends, directly or indirectly, from the ratio inor- 
ganic bases/inorganic acids in the organism as 
well as in the food; 

2. That a big excess of bases in the organism ns 
well as in the food is a necessary precondition 
for an optimal utilization of protein; 

3. That, therefore, a real minimum for protein 
requirement can be found only when there 
exists an excess of bases in the organism as well 
as in the food; 

4. That with the increase of the excess of acids in 
the food as well as in the organism itself the 
nitrogen requirement of the organism mounts 
uninterruptedly until finally the physiological 


JThe nciditj or nlKnlinitj of foods (in c c of N ncid or alKnli per one 
oz ) IS (61 ) ; 


Whole Tnilk 
S 05 benn 

Wheat flour (pat) 
Bread (white) 
Beefsteak 
Eerps 


0 5 (alk) 
12 0 (alk) 
2 7 (ac) 

2 0 (ac) 

3 0 (ac) 
3 1 (ac) 


The hiph alkalinilj of whole 50>*i flour has made it a very effective 
remedy in the treatment of pyurca in children, in eexema, and 
diabetes (12, 71). In cases of eczema due to idiosyncrasie to milk 
of animal oncin soya flour has a double therapeutic value due to 
its high alkalinity’ coupled with the presence of plycinin instead of 
the casein and lactalbumm. 


impo.ssihility of an immediate excretion of the 
by-products through the kidneys prevents a 
further rise and produces the illusion of a 
storage; 

5. That in this way it is possible for the optimal 
figures of Voit to become under certain con- 
ditions the minimum figures. 

The conclusion to be drawn from these findings is 
that the alkalinity of the soybean ash is a highly im- 
portant factor for causing a saving in protein, and 
this is probably the main part of the e.xplanation why 
experimental data showed that a human organism is 
able to store three times as much Nitiogen fiom a 
soj'bean food as from moat§ (9G). 

Soya flour does not act as a strong stimulant for 
gastric acidity, hut is rather acid reducing, does not 
overburden the stomach, and does not affect the normal 
course of gastric motility. The digestion of soya pro- 
tein goes remarkably rapidly, and the soya meal leaves 
the stomach mostly in to 3 hours, and in some 
instances even in 80 minutes (81). 

The therapeutic uses of soybean preparations have 
been studied mostly in Geiunany (18, 114). 

Soj'bean flour in any proportion up to 30‘^ can be 
used with flour, white or whole wheat, not only for 
making bread hut also for cake and other baked 
products. Bread made with 20''^ whole soya flour and 
80c;, white flour contains a somewhat higher percent- 
age of water and about 150”; more ash and 40”; more 
protein than white bread^ (9). 

E.xperiments conducted in 3921 hv the U. S Depart- 
ment of Agriculture (57) .showed that bread made 
with a mixture of 25 parts of soj’bean flour and 75 
parts of wheat flour contained a protein mixture and 
water .soluble vitamines adequate for normal growth. 
A similar bread containing 15 parts of soj’bean flour 
and 85 parts of wheat flour likewise furnished ade- 
quate proteins and water soluble vitamines for normal 
growth. These mixtures of the soj’bean and wheat 
protein were found two or three times more eifleient 
than the proteins from wheat alone. The results ob- 
tained by other authors (53) in Japan, when 10% 
soj'a flour was used to supplement corn or rice, were 
also good. In 1931 e.xperimental studies conducted in 
Poland on the effect of soj'a — wheat and soj’a — rye 
bread on growth lend to the conclusion that a supple- 
mentary relation exists between the proteins of white 
wheat flour, or rye flour and soj'bean flour’^^ (64). 

In 1927. in Italj’, studies on the nutritive value of 
a sole diet of soya bread! were conducted on six 
normal individuals, who received soj’a bread for 
periods of from 4 to G daj’s (26). The average daily 
ration was 739 gms. of a 10% soj’a bread per capita, 
with a protein content of 97.3 gms., and 2,940 Calorics. 
Two other normal individuals received for a period of 
five daj’s a sole diet consisting of 831.5 gms. of a 20% 


JPorforaiDfl on two indm*doa]« one cnen the mc^t and the other the 
Foya diet 

well baked eoybem bread pos'ctses an attractive cru«t a rich 
crcim-ycllov. crumb, and has an arreenble aroma and taste, in 
otlier words it has appetite-appear’ (9). 


lui i-iicnomcnon mainly Dy the supnl^. 

meniary action of the soybean lysire and awrinine on wheat flour 
military whole wheat flour to which were added 109^ or 
- 0 ^ of solvent extracted soybean flour. The shorta-e of fat wtr 
aapplcmcnt^ by giving with the bread from 25 to 30 I'm’ of 
butter per day * 
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'wa brrnrl, cmilaininf: 127.C pms. of protein, and 3,272 
ralorir-s per capita per day. The utilization of the 
.soya bread was: 



Total absorption 
from the lO*;',- 
*oya bread 
r^. 

Total absorption 
from the 
roya bread 

re 

Dry iuMtarcc 

' D3.T2 

92.41 

ralcrlc*! 

93.S4 

92.43 


J F3.<0 

fO.SO 

Fat 


95.79 

r* rbobyd fair* 

1 fC.SO 

97.01 

Mineral nuhjtjincri 

, c?.co 

C2.63 


While the assimilation of the 207J, soya bread lies 
within the .satisfactory Iimit.s for white bread, the 
lO'c soya bread was found in appearance, digestibility 
and utilization equal to a bread from sole wheat of 
be.st qualit.v, having the advantage of containing a 
higher percentage of nitrogeneous substances (2G). 
The general conclusions were that the soybean flour, 
when added to bread or other nutritive food prepara- 
tions, is going to become a valuable supply of cheap 
protein for the .alimentation of the people (2G). 

In U>28 complete metabolic c.\porimcnta were con- 
ducted in Germany on ten normal individuals on the 
utilization of a .sole diet of a 20'1- .soybean bread^ 
I from .solvent c.vtractcd as well as from whole soya 
flour) with the following ro.sults (80): 




Utiliintion (In per 

cent) 



Nitroffcn 

Carb. 

Fiber 

Ash 

Calories 

nread eon* 
tainlnc 20^- 
of aolrenl 
rxtrarted 
wnya flnar 

75.C1 

95.91 

r.1.93 

C7.9i 

91.75 

ITrond ron. 
tainins' COr 
of proer-urd 
wbo’fi foya 

four! 

fft.49 

91. &R 


7f..07 

91.90 


The utilization of carboh.vdrate.s in 20^7- whole soya 
(lour bread is superior even to the utilization of .starch 
in white bread (80). 

In 1927 another important metabolic o.xperiment 
was conducted in German.v for five da.v.s on one indi- 
vidual who received a sole diet of 900 gms. of soj'.a- 
rye bread* (containing l.O.O^ protein) plus coffee and 
butter (97). The re.sults showed that the incorporated 
soya protein was e.vtrcmely well digested (93tr), did 
not cause any disturbancc.s and was chiefly utilized 
for building and improving the bod.v of the c.xperi- 

rsrln of 4® r»rt» rye f.i-.ur. nml wV.rat 

irrr*t Kir^ri’rrrtji that of in 

r'Tj-a lr>rrrvity nf rati liy 20 j>f-T crr.t. 

f/'j’a ralrartM hy a l''*rrrrr«al(rr')ioI mixtort*. 


mental person, and the minerals were also, as norni,allv, 
-stored up in the bod.v in corresponding amounts. The 
soj-a-ryc bread did not show any irritating properties, 
and rather a lessening of these on the intestines as 
compared with rye bread. The addition of soya pro- 
tein acted a.s if some animal protein w.as .added. In 
five da.v.s the man gained 11.09 gms. of Nitrogen, cor- 
responding to G9.-11 gms. of protein or about 352 gms. 
of muscular meat. Bc.sidc.s, the soya protein did not 
produce any undc.sirable rise in the activity of the in- 
te.stinal glands, which is a noticeable advantage. The 
authoritative conclusions of the experimentator were 
that the introduction of such a soya bread for human 
consumption should be recommended "since the en- 
riched bread is e.\'cellent in its c.xtcrior, taste and 
utilization, since it keeps fresh for an e.xtraordinary 
long time, and since the added soya protein is much 
better utilized than the proteins of the usual ecrc.als” 
(97), The incorporation of soya flour in bread may 
help the baking industry in our country to recover 
the 20% decline in wheat consumption which occurred 
since 1904 (47). 

Besides bread and bakery products** the other main 
outlets for soya flour are for the manufacture of 
crackerst, pancake flour, cocoa-malt mixesj, baby 
foods, chocolate, puddings, ice cream powders, maca- 
roni products, and .sausages.S The addition of zo.va 
flour renders these products more nutritious and pala- 
(ablo* (4C, 49). The incorporation of over 3 per cent 
of so.va flour into sausages is prevented in this country 
by the lack of a simple and nceurato method for the 
determination of the percentage of so.va flour for 
Governmental control purposes (GG). 

CONCLUSIONS 

The 1935 recommendations of the Committee on 
Nutrition of the League of Nations emphasize that nil 
po.ssiblc steps should bo t.aken to m.ako food supplies, 
and especially protective foods, available at prices 
within the reach of all classes of the communit.v. One 
an.swer to this recommend.ntion is given in a recent 
publication from the Food Research Division of the 
U. S. Dept, of Agriculture (9), which reads as follows: 

"The most e.xpensive food con.stiluents arc 
minerals, vitamins, proteins, and fats. Soybean 
flour is rich in all these food constituents .and yet 
relatively cheap. The moderate cost of soybean 
flour m.akc.s it possible for people of small incomes 
to obtain the maximum of these essential nutri- 
tional constituents required b.v the bod.v which in 
the form of other foods might be beyond their 
reach.” 

■**Such coffre rfllcr an*i 

lOnly Folvrnt cxtrsrtM unytv Hour clve-i a proefiirt thnt ^c«*p In- 
rfrflnJtrTy, 

JThe riyoa-malt oft^n n four of poor quality. 

SMmlly mtnl floura art lirinff u«c*l today far pau»?cot. Jllncf 

pontainlnc n puhslanlial amount of royti flour can i>c »oM at a 
r«*darod prlco, may prorido th»* pncklntr Industry of our rounlry 
Tflih a mcan« of rypandin;: the mn^umptlcn of mctit 
■•Soya flour hn^ nl*o rccnmrn«*n(!M an emubifirr for maronnabo 

(2T). and rc<*cnlJy the ■whipping ability of soytK*an protein haj 
bwn dbeoverM (7T]. 
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Blood Diastase in Hepatic and Biliary Disease* 

By 

.M. RACH3IILEWITZ, M.D. 

JKROSALEM. I’AI.ESTIN'E 


4 I.TH0L'(;1I till- ii;iiicif;is is Iield to be the chief 
'ite of forni.'ition of (ii;i,st;ise it h:is been noted 
tiint after iiancreatectoni) a certain amount of dias- 
tase still remains in the tdood, and has a definite tend- 
ency to return to normal levels (1, 2). Vei'v small 
amounts also continue to aiijiear in the urine. Conse- 
ijuently it is assumed that diastase may have its origin 
in other oryaris than the pancreas, particularly in the 
liver. 

U'herea.s the dia.stase c.stimation in blood and urine 
has been widely accepted as useful mcan.s for investi- 
gation of jiancrcatic function, the fiuctuation.s of this 
ferment in di.sorders of the liver are hardly known. 
In a brief publication. Somopyi (3) recently devised 
a new method for the determination of diasta.se in the 
bloiKl, in vhich he reports that low values are found 
in patient.- with liver damape. The amount of sugar 
in the scrum i.- determined, then 1 c.c. of scrum is 
incubated for ttij minutes at -lO” C. temperature with 
ordinary fre.-hly incpared jiotato starch, .sugar is 
again determined, and the difference between the first 
and second determination give.s the activity of dias- 
t!i“e pre-ent in the serum. Thus the quantity of the 
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m.-itter. in terms of gluco-c. which i.s iiroduced by a 
known amount of tl;e enzyme-bearing material under 
st.'imianiizcd conriitiori-'. This method give,-- satisfac- 

rV:3rtr-^-»j Ofnj-al IvJ-'Ta- 

'•,=rx, r..-'-*'--'" : 

is: 


tory results and enable.s quantitative evaluation of 
diastase. According to Somopyi and our oivn e.vperi- 
ence, this method is sufliciently sensitive to permit the 
determination of very small quantities and fluctuations 
in the amount of enzyme. The value.s obtained by us 
in normal fasting individuals and animals correspond 
to those found by Somogyi. They vary ordinarily be- 
tween SO and 100, as shot™ in Table I, which give.s 
the results obtained in 15 normal individuals. The 
figures demonstrate that there is no paralleli.sm be- 
tween the blood sugar and diastase level. 

Forty patients suffering from various liver dise.ases, 
32 of them associated with jaundice, were e-xamined. 
In some of them the diastase determinations have been 
repeated several times during the course of the illness. 
The total number of diastase estimations in this group 
amounts to G7. In many instances the bilirubin con- 
tent of the blood has also been determined, as well as 
the diastase output in the urine, made by the Wohlge- 
muth method. The results arc given in Tables II-VI. 
In 12 patients the blood diastase was found within 
normal limits, the rest (28 patients) showed a definite 
lowering, which we consider below 70. In the majority 
the blood diastase was much lower — less than 50. 

The diminution of diastase did not parallel the blood 
sugar, which remained within the normal range in 
most instances; it also did not correspond to the se- 
verity of the jaundice at the onset of the disease. 
However, we could observe a gradual increase of the 
blood diastase together with the clinical improvement. 
Patient No. <1 (Table VI) may serve as an illustration 
of this ob.=ervation. He was suffering' from dermatitis 
e.xfoliativa, lasting several months with clinical signs 
of liver involvement, and a markedly enlarged liver. 
Three succc.ssive determinations at different intervals 
revealed complete absence of diastase in the blood. At 
this period the galactose test .showed a slightly in- 
creased e.xcretion of g'alacfose in the urine (4.25 g.) 
and a negative Takata-.Ara reaction of the serum. 
There was no jaundice during the entire period of 
illne.--.s. With the improvement of the dermatologdeal 
and general condition, the hlood diastase rose first to 
22 and later to 43. A similar, but le.as severe ca.se (No. 
7. Table IT) also showed at first a marked lowering 
of dia.stase (29) which increased to 48 after, clinical 
improvement began. The same was found in patients 
.suffering from catarrhal jaundice who showed at the 
onset a lowering of blood dhistase (Table II). In the 
instances of catarrhal jaundice with normal dia.stase 
value.s (Nos. 2, 5, 8, II. 12, 14) the disease had a 
milder course and was of short duration. On the other 
hand, a g-radual lowering of the value was observed in 
patients in ^rhom a further aggravation of the disea.«e 
had taken place. This group contains only two in- 
stances where the diasbase was above normal, in- 
cluding case No. 2, Table III, who was suffering from 
repeated attacks of cholecy.stitis and cholangitis, with 
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Table II 


Blood diastase in catarrhal janndicc 


No. 

Pntlent 

Date 

Dtood sucar 
in mir. ^ 

Blood 

diastase 

Blood 

bilirubin 

In me. Ce 

Remark* 

1 

M. F. 

July .3rd. 1035 

92 

42 

.2.9 

Takata-Ara positive 



July 18th. 1935 

84 

lOS 


Improving 

2 

J. A. 

Aue. 23rd. 1933 

85 

60 

2.6 


3 

G. A. 

Aut;. 23rd. 1935 

120 

40 

1.0 


A 

E. S. 

Sept. 9th. 1935 

122 

42 

0.S 

Takata-Ara rejrati\e 



Oct. 2nd. 1935 

111 

97 


Improving 



Oct. 10th, 1935 

117 

93 



* 5 

Sh. Sh. 

Oct. 13th. 1935 

109 

76 

0.5 


6 

Ch. R. 

Nov, 14th. 1935 

79 

44 

3.6 


7 

E. P, 

Nov. 28th. 1935 

81 

59 

O.g 


8 

n. s. 

Nov. 27th. 1935 

133 

71 

1.6 




Jan. Ist. 1035 

S9 

111 


Improved 

9 

D. E. 

Jan. iRt. 1930 

98 

40 





Jan. 31st. 1030 

90 

72 

1.65 

Improving 

10 

E. R. 

March 23rd. 1930 

100 

CO 

1.8 


11 

E. M. 

Axis. 16th. 1930 

100 

01. 


Urine dlastasty— 5060 unit* 



Autr. 2nth. 1030 

77 

176 


Urine dinstnso— • 40 units 

12 

P. S. 

Nov. 17th. 1936 

69 

99 

0.7S 

Urine dlastaae — 40 units 

13 

S. G. 

Nov. 27th. 193C 

81 

.52 

l.SC 

Urine diastase — 640 unlU 

14 

E. E. 

Jan. 4th. 1037 

114 

86 

0.8C 

Urine diastase—* 40 units 

15 

Sh. H. 

March lUh. 1937 

108 

48 





March 10th. 1037 

100 

256 


Acute pancreatitis 



March 22nd. 1937 

100 

ISO 


Urine diastase— ICO units 



March 2Cth. 1937 

SO 

92 

2.3C 

Urine diastase— 60 units 


jaundice, accompanied by fever. There was also a 
persistent steatorrhea, glossitis and a hj-perchromie 
anemia, i.e. the symptom complex of sprue. At the 
onset of his illness (April ,3, 1935) the blood diastase 
was normal (105). On September 15, 1935, when the 
above mentioned symptoms were more pronounced, 
the blood diastase was definitely raised (180), while 
the urine diastase was still noimial (40 units). The 
second patient (No. 15, Table II) was admitted to the 
hospital with acute catarrhal jaundice. He complained 
of abdominal pain which was clinically and roentgen- 
ologically proved to be due to an old duodenal ulcer. 
MTiile under obsen'ation, the pain became more in- 
tense and radiated to the back, fat was found in the 
stool, thus indicating involvement of the pancreas. 
The blood diastase which was first below normal (48) 


rose suddenly to 256, subsequently dropped to 180 and 
then, with subsiding signs of pancreatitis, to 92. The 
increase of the diastase level in the blood, in spite of 
long standing liver injury, we ascribe to the pancreatic 
dysfunction, and the blood diastase in these two cases 
was the result of two conditions ivhich influence the 
diastase level in an antagonistic manner. This question 
will be discussed later. In the six cases of atrophic 
cirrhosis of the liver (Table IV), three had normal 
diastase value (Nos. 1, 5, G) ; one (No. 3) slightly re- 
duced, and the other two (Nos. 2, 4) showed a marked 
lowering of the diastase with progress of the disease. 
The functions of the liver tend to remain normal in 
the tj'pe of hepatic disease exemplified by atrophic 
portal cirrhosis of which the pathological evolution is 
slow. The deviations are present when superimposed 


Table III 

Blood diastase in cholangitis with jaundice 


No. 

Patient 

Date 

Blood 

Fugar in 
raz. 

Blood 

diastase 

Blood 
bilirubin 
in m;r. 7c 

Remarks 

I 

s: R. 

April 2nd, 193.5 

— 

25 

— 

Carcinoma of the pancreas 

2 

Sh. C. 

April 3rd, 1935 

Sept, 15th. 1935 

120 

103 

180 

_ 

Sprue 

Urine diastase— <0 units 

3 

I. P. 

July 23rd. 1935 

100 

51 

1.16 


4 

S. R. 

Dec. 6lh. 1935 

7S 

53 

0.8 


. 5 

A. Sh. 

June 12th. 1936 

Juno 18th. 1936 

79 

82 

30 

0 5 

Carcinoma of the pancreas 

6 

A. I. * 

July 27th. 1036 

Axis. 14th. 1936 
(after Cholecysto- 
castro^tomy) 

153 

136 

17 

52 

4.6 

Urine diastase — ICO units 
Urine diastase — 5120 units I 

t 

i 
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Tadle IV 


Blood dia,n(a)tc in cirrhosis of the lifer 


*» o 

; 


j ; 

1 eacar 

' In tac. ri- ; 

1 

t 

Blood i 

diastAS^ i 

nioo-i 

bilirubin ‘ 

in mff. 

Rcraarks 


I 

z 

Ort. 2Tth. 153; 

i s5 i 

I" 

03 ! 

0 5 i 



• 

C.h IJ. 

Nov. •*!h. U‘35 

» 120 : 

32 






Nov, Cth. 1P3C 

! isi . 

26 I 

i.i; 




n. M. 

Msnrh :o»h. ISS-S 

• 120 

61 : 

— i 



4 

li. r_ 

Acr. 10th. 1?3C 

i ns 







J»n. l«t. 1937 

• 100 i 







March Sth. 1937 

! 5t 

22 


TaVata<Ara potitivf 



y. 7. 

Nov. 27th. 1930 

101 

7? 

o.s 



c 

I c. 

.Mar Cth. 1937 

• 76 

141 


TaV.ata>Ara xmitlrr 



Table V 

Blood dir.stase in post duscntcric hcjmtitis 




niood 

»urar 

DloM 

diaa> ] 
ta»^ 



In mr. 

dira* 

in 

?io ratir*- 

1 Dat^ 1 

r*. 

lair 

tinita > 

1 M. M. 

April 2=th. 193; 

12; 

22 

— 

: I. r. 

Mar Nth. 193: 

97 

*r, 

— : 

: 5 n 

Juir 2:th. 193; 

so 

33 

— 

4 Ch. B 

iior. 24th. 1936 : 

102 

5? 

20 

Z G. I!. 

?a'o%. ::ih, 1936 j 

100 

;o 

320 

j C A. f h 

' Nor. 27th. 1937 j 

121 

<9 

ICO 

hepatitis or 

terminal cholemia 

occurs 

Accordingly, 


the blood dinstase showed no variations from normal 
in the cases in which jaundice was absent and in whicli 
the mechanical obstruction of the portal circulation 
produced the outstanding symptoms. This agrees with 
the findinp.s of the chole.sterol partition of the blood 
obtained by E. Z. Epstein and E. E. Greenspan (-U. 

The follom'np jrroup comprises 20 patients sufTer- 


injT from variou.s affections of the pall bladder (Tnble.s 
VII and VJII). There were amonp them 7 patienhs 
with acute cholecy-stitis fTable VII). All of them c.v- 
cept one had a normal dia.stase in the blood. The one 
with the low diastase level fXo. C) was a prepnant 
woman who was .sutTerinp from acute cholccy.stiti.s. 
Two successive determinations revealed practically the 
same result (3G and 32). The complicatinp pregnancy 
may account in this instance for the low blood dias- 
tase. Another patient (No. 2) showed at the onset of 
the acute cholecystitis a slight lowering of the bIoo<l 
diastase (u8) which became at once normal (1.3.')) 
when the attack subsided. Of the 19 patients with 
chronic gali biadder disease (Table VIII) only 4 had 
normal diastase, the rest of them showed a definite 
lowering. Two patients with chronic inflammation of 
the colon accompanying the cholecystitis (Nos. 2 and 
•4) had the lowest figures. In the ease of No. 2 an 
acute exacerbation of the colitis accompanied by fever 
caused a drop of diastase to 21 which rose gradually 
to C2 and 103 with the paticnt’.s improvement and the 
remission of the colitis. 

A.s far as the presented data in non-obstructive 
biliary disea.-e permit, we can assume that acute riis- 


Table VI 

Blond diastase in a misecUaneovs (jroup of liver disorders 


?;t;. 

Pati^rt 

Piacr'^U 

f 

Da!*' 

) r.’sxyi 

1 incar 

In mr- *!'<r 

) 

j ni~vj 

1 diastaa*' 

1 

nioM 

\ bii/n:bfn 

, In tec. 

1 

1 

y. K. 

Ilrr* r Jrn «r. pc*Ir. 

April 2nd, I?3; 

__ 

4; 





Ort. loth, 193; 

1 12') 






March COth. 1956 

10'. 

3( 

1.* 

2 

I ? 

Malaria »:th 

.Mar 9th. 193; 

ns 

4t 

- 


V. 1. 

A*ul^ r^hritii •witi-. 

Mar 2:".h. 393; 

70 

39 





Jo-s* 2rd. 192; 

70 






Ju-r ISlh, J93-; 

Sf 


*— 




' Jc— 23 pt!. 1?2; 



— 


S. I 

■ P«*rr*atJtia nf-j^alira. 

' Jar.e 31th, 152; 

125 

0 

— 




Jcr.» 13th. 192; 

no 






Ja'.T Uh. 1935 

7? 

0 

— 




IV". iTih. 392; 


22 

— 




IV.. 36th. 1936 

210 

45 


J 

K. 1- 

Malaria with 

rv. fth. 1925 

76 

IM 





r>^. 9th. 152S 

7*^ 



r 

r> A 


‘ 2''th. 29i; 

160 

7i 

l.T 








. 

I W. 


Aor. 7th, 1316 

312 

20 

0/. 




D"-. Slit. 
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Table VII 

Blood diastase in acute cholecystitis 


No. 

Patient 

Dat« 

Blood 

sujrar 

In mff. Ctf 

Blood 

diastase 

Urine 
diastase 
in units 

Remarks 

1 

L. K, 

July 26th. 1035 

TO 

100 



2 

R. K. 

Sept. nth. 1035 

88 

68 

40 




Sept. 2Sth. 1935 

lie 

135 

— 

Improvinc 

3 

M. R. 

Sept. 21st. 1035 

14S 

112 



4 

R. N. 

April 16th. 103G 

104 

95 

40 


= 

S. M. 

Sept. 2l8t. 1936 

no 

70 

SO 


C 

Sh. C. 

Nov. 13th. 1936 

104 

36 

160 

Prctrnancy 



Nov. 24th. 1936 

98 

32 

40 



M. G. 

Jan. Ist. 1937 

106 

102 

— 



eases of the gall bladder have no effect on the liver, 
whereas chronic gall bladder disease produces a vari- 
ous degree of liver damage, manifested by lowering of 
the blood diastase in th majority of instances. 

Of particular interest is a patient (R. Sh. — Table IX) 
suffering from repeated attacks of common duct stones 
and cholangitis in whom the blood and urine diastase 
fluctuations are particularly significant. The history of 
this patient is briefly as follows; 

September, 1931. Cholecystectomy and removal of 
several stones after attacks of cholelithiasis, accompanied 
by fever and jaundice. 

June, 1935. Second admission. For the last three weeks, 
pain in right upper quadrant radiating to the back and 
right shoulder. In the hospital frequent attacks of chills 


and transient icterus. The blood diastase at the admission 
was normal, then with progressive sj-mptoms and re- 
peated attacks of cholangitis a tendency to become low. 

September 1, 1935. Choledochotomy. Four stones from 
the common duct removed. 

September 9, 1935. After removal of the drain claj'- 
colored stool, bile excreted through wound. Occlusion, 
probably inflammatory in origin, at the papilla vatcri is 
assumed. 

September 16, 1935. A sudden rise of the blood diastase 
to 393 and 642 — normal urine diastase. 

September IS, 1935. Blood diastase normal (93). Large 
amounts (10,000 units) were found in the urine the same 
day and the follomng day. Gradually, however, the urinary 
diastase became normal. 

Januarii 1, 1936. Second choledochotomy was performed, 
because of recurrent attacks of pain in the right upper 


Table VI li 

Blood diastase in chronic cholecystitis 


1 

1 No, 

Patient 

Date 

Blood 
sufrar 
in mir. Kc 

Bbod 

dnstase 

Urine 
diastase 
in units 

Remarks 

1 1 

I> T. 

June 2nd, 1935 


">3 



1 


Juno 14th. 1935 

— 

42 

— 


2 

r. It 

April 30th. 1935 

S4 

21 


Acute rohtK 

j 


May 6th. 1935 ^ 

86 

62 



1 


Juno gth. 1935 

91 

103 

— 

Improve»l 

3 

M M 

May 19th. 1935 

102 

80 

— 


4 

P It 

Dec. 6lh. 1935 

74 

16 

— 

Chronic cohtH 

5 

L K 

April ICth, 1936 

100 

r.7 

— 


1 6 

I! V 

June ISth. 1936 

PS 

CO 

40 

1 ^ 

0 n 

June 12th. 1986 

100 

51 


S 

M It 

Nov 13th. 1936 

100 

100 

20 

1 

Ch \\ 

Not. 20Ui, 1936 

FO 

o3 

80 

10 

M Sh 

Nov. 20tli. 1936 

92 

52 

40 

' n 

Sh L 

Nov 17th. 1936 

125 

S3 

40 

t 12 

F It 

Nov. '27th, 1936 

91 

101 

80 

13 

n M 

Dec. nth. 1936 

9S 

^0 

60 

! 14 

1 

G M 

Dec. 16th. 1936 

102 

62 

40 

15 

Sh M 

Jan. 1st. 1937 

111 

53 

80 

i 

16 

S It 

Feb, 12th. 1937 

91 

61 


' 17 

Sh Sh 

Feb. 12th. 1937 

100 

46 


i 

18 

n It 

March Slh. 1937 

93 

57 

— 


! 15 

E Sh 

March 5th. 1937 

93 

60 


i 
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Table IX 


r.U; (! 

and nn'nf dio.ttr.fc in 

patient (H.SH.) stifferinp from pnll slonc.s and chotanpitig 


I:!-'*? »tjr»r ! 

«n me. 

c!is.sta4e 

> Vrir.t 

' (n cnlts 

Stc>ol 

t It«r.xrV.> 

! 

H’h. 

ICO 1 

K-n 

i 


1 


- 

— 

; 40 


' 

Jc::« *C±. ISJS 

i:c 

4t 

! ~ 



JeJr Tib. 1835 


r.3 

1 



Ayr 1‘th. :?2: 

i:6 t‘ 

117 




s^i. k-j: 

n: 

i 

ar-s 

: ft, 

StfTrol'IUn ntc. 

Stvt. lit. 1&35. chn!ei- 
doehotomy: rrmovil 
of >tonr« 

.‘••♦ri. iTtb. li-iz 

i 

542 


trufn 


.*Vrt. JMh. Jt3'. 

UK j 

1*3 

10,000 


; 

i^.y. K'35 

— I 

— 

J 0.000 

J^lrrrobllln fos 


?r:\. ;r*h. i525 

i 

- 

10.000 


! 

SrTt. 22n!.::e3'. 

JO'* : 

1?1 


I'os. 

1 

f 



— 

f.25 



s#-rt. :tik. 


— 

10 



o-t. luh. ::;5 

112 ; 

t 

I 

J2I 

j 

— 


Jan. 2nd. J03A, uprond 
f hoJf idorhotomy ; 
removal of tlone^; 
no rnmplieation* 

r.s. icih. i:’c 



40 1 



}>>< i:-'p 

— 

^ 1 

i 

SO i 



»>*• J'lh 

10? ' 

10*^ i 

1 

40 i 


i 


(jiiaiJr.'iiit an<l nc.iin iiKlicatini'- occlusion of the 

common duct. Ntonos were acnin found and removed from 
the rcmmiin duet. The patient made an uneventful re- 
eoviry, 

COMMENT 

The pre.sent data ju.stify the conclusion that jdood 
dia.stase, determined by the method of Somopyi. is 
di fmiti'ly lowered in liver damape produced by hepatic 
and biliary di.spa.''e. particularly of lonp duration. It 
.-eiuis to us of jiarticular importance that the improve- 
ment of the peneral condition of the patient, as well 
as of the liver function, is accompanied by a ri.'C of 
the diastase level of the blood. On the other hand. 
propressi\e .symptoms of the liver disease and further 
impairment of the liver function load to further lowcr- 
inp of the blecid diastase. In u.sinp the di.astn.se c.sti- 
nmtinn in the blood as an aid in the evaluation of liver 
function in diseases of the liver and biliary tract, re- 
peated determinations durinp the course of the illness 
pive an indication of the trend and are therefore of 
much more value than a sinple determination. We 
have I»en careful to avoid the term “liver function 
te-f since there arc numerous instances of elevated 
or lowered levels of blootl di.astase in other disease.s. 
which c.annot !>s- detlnitely considered an e.vpressjon of 
It disturbance of hepatic function. 

The mirhani'.m which leads to the depression or 
even disappearance of diastase from the blood in liver 
liam.ipe i" not clear — and it lie's outside the scope of 
this int estivation. Zucl-.er and his coll.aborators. who 
lif.e Davis .and Ilcss ('.".I, h.ave observed a lowcrinp of 
s.'rum .amjl.a-e in .anim.als after liver injury by chloro- 
fe.-m. le i;--. .• th.at this e.Tcct i- throii;-h the panrre.i.s. 
Or th- other h.and. Crandall and Cherry fCI claim 
that in p-ir.cnatic lesions or lipation of the pancreatic 
ducts, it i< ret the condition of this orpan that in- 

'•■t s serum ‘nrymes. but that secon.dnry chanpes 


in the liver control enzyme level in the blood in virtue 
of an alleped enzyme destroyinp power of the liver. 

For clinical purpose.s the effect of the liver in do- 
pressinp the diastase level of the blood must be con- 
.sidered in usinp dia.sta.se ns a diapnostic procedure in 
dise.ascs of the pancreas. We believe we have demon- 
strated this in the above mentioned instances when? 
liver impairment was associated with involvement of 
the pancreas and pancreatic dysfunction, tt'hercas the 
latter leads to a rise of blood diastase, the aceompany- 
inp liver damape will depress it. In an e.xtcnsivc study 
of di.astase e.xcretion in the urine in cases of jaundice. 
Milbourn (7) found hiph walue.s in common duct .stone 
but rarely in parenchymatous dise.ascs of the liver. He 
noticed th.at the duration of the jaundice appears to 
be of considerable sipnificance for the occurrence of 
increased or normal diasf.asuria in casps of jaundice 
due to common duct stone, incrc.ascd di.astasuria beinp 
commoner at the bepinninp of the jaundice. This in 
an indirect proof that with prop'rcssive liver injury 
the diastase diminishes even in those in.stances where 
the pancreas is responsible for its rise. 

The present investip.ation confirms the observation 
m.ade by other workers in this field that blood diast.ase 
determinations arc of pre.ater value and .sifnilicance 
than urine diastase determinations. 

CON’CLUSIONS 

1. The Somopyi method for di.a.stn.'‘e determination 
in the Hoo<I pives .s.ntisfnetory and fairly constant re- 
sult.s. 

2, The blood dia.stase is lowered in liver damape 
produced by various parenchymatous diseases of the 
liver. 

n. In u.sinp di.T-st.-ise determination a.s a diapnostic 
is depre.'sed in the m.ajority of chronic conditions. 

•1. In dise,a<f*s of the pall bladder the blood diast.ase 
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procedure in diseases of the pancreas the effect of the 
liver on blood diastase must be considered. 
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Quantitative Studies on a Case 


of M igraine* 


By 

RIVKAH FAINER, M.D. 

HAIFA. PALESTINE 


W ITHIN recent years a number of reports have 
appeared concernins: the problem of migraine. As 
a chief factor partial dysfunction of the sympathetic 
system has been suggested. Dean Clare, Heloise Hough 
and H. G. Wolff, Arch. Neurol. Psychiatry, 05 (1030) 
obtained simultaneous records of the .systemic arterial 
blood pressure and the cerebro-spinal fluid pressure 
inducing experimental headache by means of hista- 
mine with its vasodilator}’ action. Aubry, Thiodet and 
Ribere, Compt. Rend. soc. biol., 122 (1030) have 
proved that the serum albumin-globulin ratio is above 


Subject, R. F., female, aged 32, weight 50, 5 kg., 
height 168 cms. Clinically any other cause of head- 
ache had been excluded. 

The basal metabolism has been determined by use 
of the Knipping apparatus, patient being held under 
basal conditions. A high carbohydrate diet was given 
previous to the fast in order to secure a glycogen 
store, as the patient has always proved to have a blood 
sugar level below the normal. Castor oil was adminis- 
tered on the evening preceding the fast and on the 
third day of fasting. The s.ubject did not change her 


Chart I 
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Daj's 

of 

Fnstlnrr 

Respiratory 

CO 2 

mps. per 
minute 

0; con- 
sumed 
mtrs. per 
minute 

Resplratorj* 

Quotient 

RQ 

Deviation 

from 

normal % 

Urinary 
NItrofiren 
rrm*. per 
day 

Blood 
Suenr 
m^. C<* 

Residual 
Nltroccn 
of the 
Blood 
mtrs. 

Body 
Woirht 
in km. 

Remarks 

0 

348 

32fi 

.78 

+ 18Ci 

tHarris- 

Rcncdict 

Standnnl««) 

r>.18G3 

69.4 

19 

5C,5 

Those determinalions were 
made nt thn beclnnlncr of 
fastinjT, pat lent belntr 
previously on a low pro- 
tein nnd n hlch earbohy- 
dmte diet, nfter a lone 
period of hcnd.irhe. 

1 

293 

2C9 

.79 

_ 

7.00 

67.2 

CR.6 

r.c.3 

No headache. 

2 

287 


.77 

- 

5.824 

87,2 

88.7 

53.1 

No headache. 

3 

2Sfi 

2fl6 

.78 

- 

fi.496 

— 

67.2 

54.7 

No headache. 

4 

273 

■ 

294.G 

.CT 



33 

40 

51 

At tljo onset of r. sesere 
attack of rnitrrainc after 
H hour vomitinfT l>ej:an, 
which lasted about 10 
hours. 



♦ On this day the urine has been collected partly 1 c.c 

contained 16.24 mr. K. 



normal and the departure from the normal is greater 
during the period of calm between attacks than during 
attacks themselves. 

Our knowledge of the etiolog}’ of migraine is still 
obscure and it would lead us too far to discu.ss this 
matter. 

The present research has been undertaken to study 
the metabolic changes in a case e.xhibiting all the 
classical features of t.vpical migraine. 

Experimental: 

To minimize the influence of food and putrefaction 
products we studied the basal metabolism during the 
fast. 

♦From the Scipnlific Ro^enreh Ijiboratory, Haifa. 


ordinar}’ activity during the time of starvation. She 
took daily 3 cups of tea with sugar, about 12 gms. 
in all. 

The determination of the carbon-dioxide combining 
power was also carried out under basal conditions. 
Blood was drawn without pressure from the vena cubi- 
talis and centrifuged under paraffin oil in pre.sence of 
sodium oxalate and fluoride. Plasma was used for the 
analysis. The CO, was estimated by means of a Van- 
Slyke closed manometric apparatus, the Van-Sl.vke- 
Sendroy tables being used for total CO. and e.xpressed 
in volumes per cent. 

The pH was measured by colorimetric method. Blood 
sugar was determined by the micro-method of Hagc- 
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Chart II 


Day of 
Starvation 

Non- 

Protein 

Respiratory 

Quotient 

Carbohy- 
drate 
Calories 
per Day 

Carbohy- 
drate CTns. 
per Day 

F.at 
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Fatrrms. 
per Day 

Protein 
Calorics 
per Day 

■ 

' Protein 
jnnB. per 
Day 

Total 
C.slorics 
per Day 

! 

I 

1 

Remarks 1 

0 

0.77 

300.96 

80.6 

1107.48 

119.1 

363.92 

'38.60 

1672.36 - 

1 

1 

1 

0.79 

311.76 

83.00 

780.60 

84,9 

185.52 

45.7.5 

1286.89 


' 2 

0.76 

206.06 

55.00 

932.38 

100.2 

164.38 

36.43 

1292.81 

1 

' ' I 

3 

0.77 

237.88 

64.1 

869.62 

93.5 

171.36 

40.6 

1278.76 

. ■ I 

4 

0.66 

0 

0 

935.60 

100.6 

171.36 

40.6 

■ 

1106.96 

• 

' 

' 

DurinB ! 
attack of 1 
Mifrraine. I 


Chart III 


1 CO 2 

1 mgs./ 

1 minute 

i 

0- 

mKS./ 

minute 

RQ 

Remarks 

1 348 

326 

0.78 

After 14 hours of fasting and 
rest for 2 hours. 

i 393 

1 

300 

0.87 

% hour after _ intake of 1 grain 
of amidopyrin. 

j 400 

! 

1 

1 

1 

300 

0.96 

1% hours after a mixed meal 
which consisted of; 80 gms. 
bread, 60 gms. white cheese, 2 
eggs, 30 gms. butter, 1 orange, 

1 cup of tea and 4 gms. sugar. 

1 429 

i 

310 

1.01 

2% hours after the meal. 


dorn-Jensen. For analysis of residual nitrogen the 
modified Bang micro-Kjeldahl method was applied. 
The serum calcium was examined by precipitation 
with ammonia-oxalate, centrifuging and titrating with 
a 0.01 normal solution of potassium pei'manganate. 

The results of those analyses are given in Charts 
I, II and IV. 

The respiratoi’y CO, diminished gradually from day 
to day, whereas the amount of oxygen consumed 
showed some fiuctuations, though there was generally 
a tendency towards decrease, the respiratory quotient 
remaining nearly constant until the fourth day. 

The marked rise of the blood residual nitrogen may 
have been due to the cleavage of protein bodies. It is 
a well known fact that its amount is higher in star- 
vation than in normal conditions. There is nearly no 


change in the blood sugar level after one day fasting, 
its yield being increased about 23 per cent on the 
second day. 

. A close correlation between the amount of blood 
sugar and non-protein nitrogen was evident, the 
amount of both being nearly equal during the time of 
.staiwation. 

It should be noted that the patient felt quite well 
during the first three days of the fast, as she was 
absolutely free of headache. On the fourth day an 
attack of migraine occurred, accompanied by nausea 
and vomiting. This attack was associated with a pro- 
nounced fall of the respiratory quotient and a striking 
drop of both blood sugar and residual nitrogen. A 
glance at Chart II wll make it evident that no energy 
was at that time supplied by carbohydrates, as , the 
store of blood sugar was nearly exhausted; 

Fuz'ther examinations made on the patient proved 
that severe attacks were always associated with a 
marked drop of blood sugar, even when blood was 
taken about two or three hours after meal. 

We also studied the influence of drugs and a mixed 
diet on the metabolism of the above patient. The re- 
sults are given in Chart III. 

Other data are given in Chart IV. The amount of 
serum calcium is decreased beWeen attacks, 'svhereas 
there is a striking rise in the calcium level after a 
severe attack with vomiting. . 

The CO, combining power somewhat exceeded the 
normal limits. It was of interest to us to compare the 
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Chart IV. SuK.nr tolerance test. 90 pms. of sugar with 
lemon juice were given. Average of 3 tests. 


re.sults obtained with another normal case where an 
increased CO, power could have been e.\pected. Blood 
of a healthy subject, vegetarian for more than twenty 
years has been therefore examined and the total CO, 
found still higher. The quantity of uric acid was re- 


duced. Allantoin. identified a.s such by microscopic e.x- 
amination as well ns by chemic.al test, has alway.s 
been present in the urine in considerable amounts 
after severe attacks. 

Our interest wa.s aroused by the fact that the 
amount of reducing sugars of the blood has always 
proved to be below the normal value (65-78 mgs. per 
cent), even when the subject was previously kept for 
some time on a high carbohydr.ate diet. An increased 
sugar tolerance was therefore suggested. A test made 
has confirmed this suggestion. The results of the test 
are given in Chart IV. 

SUMJIARY 

In the case of migraine studied, a decrease of re- 
ducing blood sugar, residual nitrogen, uric acid and 
calcium was found at times between attacks. The 
sugar tolerance is increased and the CO, combining 
power of the plasma was on the upper limits. During 
.attacks a marked drop of the blood sugar was noted. 
Allantoin appeared in the urine after severe .attacks, 
the blood serum c.alcium being .about 28.5 per cent 
higher than at calm between attacks. The amount of 
blood sugar was not reduced during starvation, its 
value being higher than normal on the second day of 
fasting. 

Further invc.stigations arc in process. 

I wi.'h to express my gr.atitudo to Mr. Mosc tVilbush- 
evich, founder of the Scientific Research Laboratory, 
Haifa, who has enabled me to ni.akc this study, and to 
Mi.'s Lea Olshansky for making the gaseous mctaboli.sm 
determinations. 
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THE DIET OF PRIMITIVE AND ANCIENT MAN 

P RIMITIVE man must h.ave been a hunter. He 
cli.ased and killed before he feasted. He collected 
seeds of wild grass, soaked them in water or mashed 
them between stones. Wild grasses grew in spots, 
primitive m.an ate only the seeds of these cereal.s, 
therefore he was fortunate to be in the right place at 
the right time and season to enjoy a wild who.at, 
barley, millet or rice meal. The food-accessory sub- 
stances or vitamins in such seeds were of great he.alth 
value to these folk. Growth, reproduction and main- 
tenance were aided by ingesting the seeds of these 
cereals. Primitive man was primarily a meat eater. 
The pelts of animals he killed for food served .as in- 
sulations during the cold weather. These were an ever 
moving folk, seeking shelter only when it w.xs neces- 
sary for survival. Ventilation was of no concern to 
primitive man. The physici.al exertion coincident with 
the acquisition of food, insured a good appetite. He 
was not troubled with ovenveight. 

Man very early acquired the ability to control some 
of the forces or factors in his environment. This re- 
acted to his advantage. So long as he was a collector 
of wild seeds and a hunter of wild animals, he ex- 
perienced considerable competition. The herbivorous 
animals fed upon wild grasses before, during and 
.after the seeds ripened. Carnivorous .anim.als were not 
only his competitors but his enemies. When man began 
to tame some wild herbivorous animals, he insured 


himself a good food supply. When man began to plant 
the seeds of the wild grasses, he also reaped a harvest 
of food. He used the tame animal to increase his 
acreage of planting, to bear his heavy loads. He now 
had property. This was the beginning' of an organized 
.social system. He and his neighbor had something in 
common and they agreed to unite and protect their 
properly. 

Omitting a gradual development of man and his 
diet from early to modern times, we c.an think for a 
moment about how different our present environment 
is to that mentioned in the preceding paragraphs. 
During the last fifty or sixty years man has made 
rapid progress in controlling his environment. He 
has by physical, chemical and biological measures so 
changed the world in which he lives that only the out- 
door air and weather conditions remain beyond his 
control. He can synthesize, concentrate, refine, re- 
frigerate, and preserve his food. Rapid transporUition 
allows him to have tropical, semi-tropic,al or arctic 
food during the whole 3 ’ear. His diet is no longer 
regulated by seasonal climatic conditions. Ho can live 
in houses constructed like incubators, temperature of 
the inside air c.an be regulated to suit his own sense 
of comfort. Ventil.ation becomes an important problem. 
These artificial changes in our environment have not 
been made during the span of one life time. It re- 
quired many, many thousands of years for man to 
ad.apt himself to changes in environment during the 
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n.-iturnl [irr>ci-‘s of evolution. Some of thc.«e cJianRe."! 
cM.-ndinv over centuric.=! were much less dm-stic than 
the w.-ty we have nrtifie/aily changed our environment 
durin;' the ln«t three decade!;. 

From tile primitive .efone-throwinfr hunter and col- 
lector of .‘•eed.-^ of wild cereal'; to the pastoral and to 
the ayricuttural forms of civilization was indeed a 
slow proce.ss. The .acquisition of food was the bifr 
stimulus behind thi.s movement. Diet has played a 
tremendous role in history of man. ^^^ 1 en he was able 
to .accumulate enouph food to satisfy his body needs 
.and even .«tore an e.xcc.ss in case of neces.sity; then he 
Jiad time to wonder why day followed nipht and why 
the moon changed in shape after .a cyclic manner. With 
a lei.sure or land owninp: class of people emerpinf; from 
.‘•mil a civilization, wo find records of .some of the 
thiny.s they thnupht about. The jrre.at architcctur.al 
monuments and the writinps we now possess of Epypt, 
of ancient Greece, of If.al.v, of As.syria, of northern 
.•\fric.a and of north China were all produced by 
cultivators and con.sumcrs of wheat. The monuments 
and letters of .southern India, of the Hindu-Chine.se 
countries, of south China, of .lava and of Sum.atra 
were tlie products of ricc-cultivatinp and a rice-con- 
.suminp folk. The massive and c.xtensive monuments 
of ancient Mc.xico and Peru h.ave been left by com 
cultivators and corn consumers. The huntinp and 
pastoral people le.ad a wanderinp and nomadic life. 
The strupple for c.xistcncc tended to develop a fierce 
and fiphtinp type of man. The huntinp folk .attacked 
the herds of the pastoral people, the latter multiplied 
f.nster bccau.'o of their better and more depend.ahlc 
food supply. The pastoral folk all throuph history and 
even at the prc.sent time lend a nomadic life and att.ack 
the apricultural people at c.ach and every opportunity. 

We find the ancient folk u.sed the milk of their do- 
mesticated animals for food. It is inferestinp to note 
that they soured the milk before inpestion. Throuph- 
out the c.a.st soured milk is c.alled "Ichen." The Epyp- 
tians boiled the milk of their buffalo, cow or poat, 
allowed it to cool to open air sun temperature and 
added some previously soured milk from the daybe- 
fore. The fermentation was rapid and was completed 
in about si.x hours. The technical procedure varied 
with the various people, but soured milk was exten- 
.sivcly u.sed in Epypt, Palestine. India. Arabia, Turkey, 
Palkan State.s, etc. 

Grapes were cultivated by these ancient people to 
make wine and vinepar. Wine is an acidul.ated alco- 
holic beverap'c. Vinepar was widely used as a pre- 
rerv.ative for various kinds of fruits and other perish- 
able foods. When viewed as a whole, that is when their 
total available food is f.nkcn into consideration, one 
cannot but be impressed with the acidified diet in- 
pested by these ancient people livinp topethcr in com- 
munitie.s in the cradles of civilization, 

Wc know that the Roman lepions added some 
vinep.-ir to their cup of w.ater while marchinp and 
fiphtinp in forcipn countries. This w.a.s evidently the 
re.sult of experience. We are told th.at this kept these 
Soldiers from havinp pestilence and diseases common 
to the various countries they were invadinp and po- 
licinp. A cup of water with a little vinepar added is 
a refreshinp drink to a tired person. The Biblical 
reference to tl-.e placinp of vinepar Upon a sponpe to 
Ghrist’s lips durinp his crucifi-xtion w.as a humane act 
0:1 the p.art of the Roman soldiers. This is what they 


were accustomed to doiiip to c.xhnusted and wounded 
comrades. We are informed in the Book of Ruth that 
the reapers in the harvest fields refreshed themselves 
by dippinp their bread in vinepar before eatinp it. 

Some idea of an ancient feeding habit of m.in c.an 
be pained from the camel drivers on the dc.serts. Tiiese 
people allow the camel’s milk to sour, then ev.apovatc 
it to a solid consistency. This forms part of a camel 
drivers food while on the desert. He sits in the shadow 
cast by his camel, adds water to a handful of this 
“soured milk powder” to suit his t.aste and thirst. The 
sm.all shady spot in which he sits is cool in contrast 
to his previous hours in the hot sunshine. lie slowly 
drinks his lunch in comfort. 

Sir Austen Layard in rccordinp his experiences in 
tlie desert some seventy-five years ago, states that 
the Bedouin’s food consists of wheaton bread, a few 
wild herbs, such as asparagus, onions, garlic, some 
fresh butter, curds and sour milk. The milk of their 
sheep and goats was shaken into curds and was rarely 
or never drunk fre.sh. This author mentions that fresh 
milk was unwholesome when drunk in the hot desert 
climate and states that he can vouch for this from 
personal e.vperience. The sour milk or leben was their 
princip.al food. He further states that the Bedouins 
enjoyed a freedom from sickness and posses.sed an c.v- 
traordinary power in withstanding fatigue. Cholera 
and other disc.ascs never were epidemic among these 
people. Smallpox was their greatest pestilence. 

The acid-base equilibrium of the contents of the 
stomach and upper part of the small intestine is an 
important factor in maintaining health. Diet plays a 
role in the reaction of the contents of this part of the 
alimentary tract. The ingestion of acid-bu(Tered food 
assists in the maintenance of an c.xcoss of acid over 
alkaline reacting substances in the stom.ach and upper 
h.ilf of the small intestine. This is particularly true 
if there is a deficiency in the acid secreting power of 
the stomach. The adrantages of acid-buffored foods in 
infant feeding illustrates this principle. 

The biologic.-il nature of the controlling mechanism 
of the b.acterial flora of the intra-intestin.al contents 
was summarized in a previous cditori.al (Amer. .lour. 
Dig. Dis. and Nutrit., 4:G03, 1937). The feeding 
habits of ancient man were sound and scientific in 
view of our present state of knowledge. 

Lloyd Arnold, Chicago, 111. 


A SUGGESTION AS TO THE MODE OF PUBLI- 
CATION OF THERAPEUTIC RESULTS 

O NE of the everyday problems of editors of medical 
journals is %vhat to do with p.apers reporting 
brilliant re.sulLs in the treatment of disease with some 
new drug. Everj" student of ther.apeutic-s kmows that 
every time a new drug catches the fancy of phy.sicians 
or proves to he useful in one sm.all fieid of disease, it 
is immediately tried out c.xtcnsivcly for the relief of 
almost every known malady. Always, at the beginning, 
many laudatory articles are written, and then, after 
months or years, it becomes apparent th.nt cither the 
remedy had no value at all, or else it was useful in the 
treatment of only one or more closelj' related con- 
ditions. 

Thus, a century ago, quinine, having been found 
wonderfully helpful in malaria! fevers, was promptly 

E=te:i:t«q rrbttsiT cs. 19:1. 
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used in the treatment of all other fevers. From thi.s 
•succo.ss the idea I'rcw that it mu.st be a weat tonic; 
hence, it soon was beinp used in the treatment of de- 
pressed states and anemia.s of all kinds. Today, the 
pharmacologist would probably say that its u.sofulnc.ss 
outside of the field of malaria is doubtful, and the 
better trained and tbc more thoughtful a physician i.s, 
the more likely he is to use the drug only for the treat- 
ment of malaria. 

Similarly, some forty years ago creosote was thought 
to be an e.xcellent remedy for tuberculosis: because of 
its reported success in this field, the drug was widely 
used for colds and coughs of all kinds, and later it 
was given as a tonic. Today, I doubt if one could find 
one expert in the treatment of tuberculosis who would 
think of giving it to his p.-itients. With its horrible 
and long-lasting taste, it is a miserable drug to give, 
especially to children, and so far as an.vone can really 
tell, it is of no value in any known disease. 

All physicians can remember how, twenty years or 
so ago, benzyl benzoate flashed on the horizon, and 
.soon was curing almost eveiything, including hyper- 
tension and leukemia. Today, .about its only v.alue 
seems to bo in relieving some patients with painful 
menstruation. 

One of the most curious features of the develop- 
ment of therapeutic practice is the way in which the 
medical profession will give up a drug, which, accord- 
ing to most reports, is still curing in 90 per cent or so 
of cases, to try a new one. One would think that men 
who had once found a marvelously eflicient drug would 
never give it up. But to judge from articles in the 
journals in the last few years, the profe.«sion shifted 
its favor rapidly from gastric mucin to veget.able 
mucin, then to a mixture of foreign protein and 
emetine, and then to commercial brands of histidine, 
all at a time when, to judge by the literature, c.ach one 
of these substances was giving almost perfect rcsult.s 
in the treatment of ulcer. 

Tod.ay, sulfanilamide is being tried out in the treat- 
ment of .all infections, just as salvarsan was tried out 
twenty years ago. Today, salvarsan is used in the 
treatment of syphilis, yaws, some intestinal para- 

sites, and little else. Similarly, in a few years the use 
of sulfanilamide will doubtless be restricted to a few 
types of infection. 

Obviously, no one can object to the widespread trial 
of useful or supposedly useful drugs. The only ob- 
jectionable feature of tbe process is the cluttering up 
of the literature with the first highly f.avorable reports 
of men whose enthusiasm must have outrun their 
judgment. Certainly when the excitement died down 
no one could duplicate their results. .As some cynic 
once said to a sick physician, "For goodne.ss .sake, take 
a few doses of this new drug while it is still curing!” 

-Actuall.v, what is one to think about the sm.all 
mountain of enthusiastically favorable articles which 
is .always piled up after the discovery of some new 
drug which takes the fanc.v of the profession. Wien, 
with the passage of time, it becomes obvious that the 
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writers were wrong — when tulierculosi.s no longer re- 
sponds to the curative action of creosote, and high 
blood pressure no longer returns to normal under the 
influence of benzyl benzoate — what is one to tliinl: 
about the writers of the favorable articles? Purely 
they did not all consciously belong to the Ananias Club 
of Roosevelt the First. No. probably what happened 
in mo.st cases was that these men never thought to 
carry out their therapeutic experiment in such a w.ay 
and with so perfect a control group that a trained 
statistician could tell what value to place on the n*- 
.sults. What with the natural tendency for many dts- 
ease.s to grow better, the commonly overpowering tend- 
ency of optimistic persons, physicians and patients 
alike, to fool themselves, and the lack of such wide ex- 
perience as would tell a physician whether or not the 
results obtained with a new treatment are better than 
those obtained with old methods or none at all, it i.s 
little wonder that most of the reports as to the eflicacy 
of now drugs are of no v.alue. Worse yet, a new drug 
for the treatment of, let us say, ulcer, is usually given 
ill addition to the usual dietar.v and alkalinizing treat- 
ment of ulcer. 

Often then, as an editor looks at the pile of thera- 
peutic reports that come to his desk, his tendency i.a 
to send them back; ho hates to think of padding the 
files of his journal with a mass of articles whicli are 
almost certain to be worse than useless later. But 
then ho will wonder, “Perhaps there is a grain of truth 
hero, and I should not bo denying it public.'ition." But. 
as ho rereads the long article witli all its case reports, 
he asks, "Is all this nccossaro,’? Why couldn’t the 
man have said simply that he tried so-and-so’s new 
medicine in thirty cases of ulcer, and his impression 
was that the patients did better than they would have 
done on diet and Sippy powders alone?” What ream.s 
of paper this would s.ave, and actu.ally how often the 
writer’s object would be better served with the short, 
pithy, readable report than with the long tiresome one. 

Other physician.s, noting such a report, might be 
induced to nmkc similar studies; they also might make 
.short reports, favorable or unf.avorable, and soon the 
rank and file of the medical profession would gain a 
good idea of what drugs are worth trying and what 
are not. Unfortunately, today, few men write unf.avor- 
able reports, perhaps because they assume that every 
paper must be a long and detailed one, and they haven't 
time to spend over a "dead horse.” Actually, how help- 
ful and simple it would be if soon niter a new and 
popular drug was introduced, notes like this would 
appear: "I tried the drug in such and such dosage in 
twenty cases of this and that with apparently good 
beginning results in some. In two cases the rcsult.s 
.seem to bo fairly permanent. In several cases I had to 
stop administration because of abdominal pain, diar- 
rhea, and skin eruptions, and in one ca=o the p.atient 
promptly died with a severe leukopenia. I have decided 
to stop using it. Signed ” 

Walter C. Alvarez. IU>chester, Minn. 
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The Pri-iu:iplcs and Practice of Rcetal Surgery. By 
Wm. B. Gabriel, F.R.C.S., Surgeon to St. Mark’s 
Hospital and Royal Northern Hospital, London. Second 
edition, 353 pages, illustrated. H. K. Lems & Co., 
London, 1937. 

T his second edition of “The Principles and Practice 
of Rectal Surgery,” by Mr. Gabriel, is presented 
five years after the publication of his first edition. 
This volume is a detailed record of the experience and 
progress in the diagnosis of rectal ailments and the 
practice of this branch of surgery, which the author 
has collected during his affiliation as surgeon to St. 
Mark’s Hospital for Diseases of the Rectum since 
1920. 

It ha.s been a pleasure for the renewer to read a 
book so clearly written and well illustrated. The whole 
field of recta! surgery is covered in a most thoi-ough 
and painstaking manner. Its contents are a record of 
the per.sonal experiences of the author both from his 
hospital and his private practice. One reads a story 
of the progress and refinement in treatment of dis- 
ease.s of the terminal bowel. 

The second edition is noted particularly for its 
newer work on surgical anatomy contributed in colla- 
boration with Mr. 0. V. Lloyd-Davies, M.S., F.R.C.S. 
and represents much of the recent work of Milligan 
and illorgan. Local anaesthesia has found its rightful 
place in non-suppurative lesions. The injection treat- 
ment for haemorrhoids has been found to be applicable 
in only about 40^^ of the eases. The operation of recto- 
sigmoidectomy for intractable prolapse of the rectum 
is carefully described. Mr. Gabriel has made the 
timely obsen-ation that a certain percentage of 
fistulae-in-ano eventually become malignant. In the 
new material one also notes; the role of epidermophy- 
tosis in pruritus ani — injuries of the rectum — lympho- 
granuloma inguinale and many new refinements of 
technique and post-operative care. 

The chapters on benign and malignant tumors of 
the terminal bowel are thorough and extremely well 
written. Mr. Gabriel’s perineo-abdominal operation 
for cancer of the rectum presents itself as one of the 
most important features of the volume. The role that 
'oenign adenomata play in rectal cancer has been 
emphasized. This book can be highly recommended to 
those who seek a special knowledge of diseases and 
injurie.s of the terminal bowel. 

E. A. Daniels, Montreal. Canada. 


Practical Methods in Biochemistry. By Frederick 
C. Koch. Ph.D,. Professor of Biochemistry, University 
of Chicago, Price. S2.25. 302 pages. 17 figures. Second 
Edition. B’illiam IVood & Company, Baltimore, 1937. 

T his e.\-cellent laboratory manual of Biochemistry 
for medical students has been carefully revised 
and brought up-to-date. The book is excellent in re- 
gard to the choice of experimental methods, the clarity 
with which the methods are described, and the choice 
and presentation of tabular material. 

The general laboratory instructions, included as an 
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appendix, are exceptionally worth while and every 
student technician, laboratory worker, or physician, 
who occasionally does work in the chemical laboratorj’, 
would do well to read this part of the book ever if he 
or she did not read the remainder. The first sentence 
of this appendix reads : "Orderliness, intelligent mani- 
pulation, neatness and precision are absolutely neces- 
sary for success in any laboratory work.” . 

A. C. Ivy, Chicago, 111. 


Traitement dcs Constipations Fonetionnellcs Treat- 
ment of the Functional Types of Constipation. By 
Gabriel Leven et Roland Leven Masson et Cie Paris, 
1938. 

A BOOKLET of some 87 pages in which the authors 
make pertinent remarks, on what may be re- 
garded by a few as a commonplace subject but never- 
theless presents in a concise manner the authors view- 
points on constipation and autointoxication, based on 
clinical observations and laboratory' findings. 

One is to bear in mind of what vital, importance is 
the defensive barrier played by the intact intestinal 
mucosa in constipation and the therapeutics thereof is 
to maintain a sound intestinal mucosa. 

Furthermore, the frequency of the' spastic type of 
constipation even in elderly patients indicates that the. 
treatment must take into account the relief of the 
spasm. 

Whilst we are fully aware how a treatment based 
on drastic purgatives the misuse' of enemas and the 
abuse of a roughage diet, in the presence of such find- 
ings is foolhardy; we fail to grasp why such a treat- 
ment must be considered as the classical technic in 
contrast to the treatment advised by the authors 
which as they maintain, respects the intestinal mucosa 
and relieves the spasm. 

There is some interest in recognizing thi-ee distinct 
functional types of constipation: (a) constipation ap- 
pearing as a spurious symptom met with so often in 
infants as well as adults, being the outcome of de- 
fective hygiene, malnutrition or obesity; (b) physi- 
ological constipation, which makes its appearance fol- 
lowing an operation, or pyrexia, and most frequently 
met with in vicarious vomiting of pregnancy. This 
constipation should not be tampered with; being a 
physiological phenomenon of defense ; we should mark 
time and wait for the spontaneous return of stools in 
all these cases. There are numerous cases to illustrate 
this point. We doubt, nevertheless, if most surgeons 
will subscribe to this mode of thinking: (c) patholo- 
gical constipation, medical or surgical. Under this 
heading the authors consider only that type of con- 
stipation which is the outcome of a medical condition 
such as hyperchlorhydria, in which, increased acidity 
brings about spasm of the intestinal tract; biliary 
tract infection, aerophagia and dystrophy of the ab- 
dominal muscles. 

More debatable is the author’s viev%point, that some 
intestinal anomalies such as dolichocolon may be re- 
sponsive to medical treatment. 
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Following this expose the second part of the work 
is given to a brief outline of the therapeutic methods 
employed in relieving the spasm present in the in- 
testinal tract and in protecting the intestinal mucosa 
against further damages. 

The full armamentarium, from the avoidiince of 
roughage food to glandular therapy; the treatment of 
anal fissures, and hemorrhoids; gj’mnastics and mass- 
age, must be taken into account whilst dealing with 
this topic on therapeutics. The authors speak highly 
of the good results obtained by sodium bromide in 
spastic constipation and the most encouraging effects 
of sodium cacodylate used as a suppository in anal 
fissures. 

In addendum, the authors have demonstrated by 
sketches their method in applying the abdominal band 
in constipation with enteroptosis, a most ingenious 
and interesting procedure. 

A. Cantero, Montreal, Canada. 


Ciriirgia de Megaesofago. By Edmundo Vasconcelos 
and Gabriel Botelho. Sao Paulo, Companhia Editora 
Nacional, 434 pp., 1937. 

V ASCONCELOS and Botelho, working with a 
number of associates, have prepared an interesting 
volume of 434 pages on the problem of megaesophagus. 
This disease appears to be much more common in 
Brazil than in North America. The writers incline to 
the view that the trouble is due commonly to destruc- 
tion of ganglions and nerves, not only in the wall of 
the esophagus but also outside in the vagal trunks. 
They believe also 'that these nerve changes are asso- 
ciated with a lack of vitamin B, in the diet, and a 
tendency to the development of beriberi. The writers 
describe in detail the various operations and pro- 
cedures that can be used to overcome the cardiospasm. 
They describe also the innervation of the normal 
esophagus. 

Unfortunately, the book is written in Portuguese, 
a language which is not well understood in this 
country, but it can be read fairly well by anyone who 
understands Spanish. 


TJie Therapeutic Problem in Bowel Obstructions. By 
Owen H. Wangensteen. Published by Chai-les C. 
Thomas, Springfield, 111., 1937. 

I N a review of a large amount of experimental work 
on the factor of distension the author traces the 
pathogenesis of intestinal obstruction through its 
various stages and concludes that no direct and un- 
equivocal statement of the lethal factors in intestinal 
obstruction has been made. The loss of fluids, leading 
to loss of electroljffes, elevation of non-protein blood 


introgen and the shift to acidosis, occurs concomit- 
antly with the changes in circulation, bacterial re- 
lations, and absorption from the bowel. 

The recognition of obstruction is fully discussed as 
is the differentiation of large and small bowel obstruc- 
tions. The check-valve action of the ileo-cecal valve is 
pointed out. X-ray Aims are valuable aids in locating 
the probable point of obstimction. 

In the treatment of obstructions, saline solutions, 
blood transfusions, conservative decompression, and 
operations are indicated. Saline solutions and blood 
transfusions are indicated as pre-operative measures. 
In those cases in which incomplete obstruction is due 
to adhesive processes, and in which no strangulating 
mechanism obtains decompression bj' suction applied 
to a duodenal tube is best adapted. Likewise, partial 
obstructions associated with inflammatory lesions are 
frequent indications for this type of treatment. 

Conservative suction decompression is contra indi- 
cated in any case in which strangulation of the bowel 
has occurred and those cases of acute obstruction of 
the left half of the colon, in which the colon has been 
converted into a closed loop by the ileo-cecal valve. 

The “ear-marks” of successful decompression are 
(1) cessation of gas pains, (2) decrease of distension, 
(3) visualization of gas in the colon, (4) less fluid 
aspirated through the duodenal tube, and fSI tolera- 
tion of temporary discontinuance of the suction with- 
out recurrence of pain. No narcotics should be given 
to the patients receiving this treatment. In support 
of the view that there is probably no toxic absorption 
factor in small bowel obstructions the author points 
out that no evidence of such absorption is seen as long 
as the bowel wall remains viable. 

The most important single factor in the operative 
treatment of these cases is the rigid observance of 
strict asepsis. MTien a closed loop of colon is found it 
may be wise to establish an ileostomy passing the tube 
down through the ileo-cecal valve rather than attempt 
any manipulation of the cecum itself. 

Part II deals with the diagnosis of acute abdominal 
disorders and descries the indiscriminate employment 
of laparatomy as a diagnostic procedure. The possible 
methods of treatment are discussed in detail and the 
management of the suction apparatus shown. E.xcision 
of non-viable bowel with the establishment of a double 
barrel enterostomy is recommended rather than im- 
mediate anastomosis. Post-operative treatment is dis- 
cussed in detail. 

In Part III all of the unusual and rare causes of ob- 
struction and their distinctive features are discussed. 

Large bibliographies and numerous figures accom- 
pany each part of the book. 

N. 51. Percy, Chicago, 111. 



Prosram of {he Forty-First Annual Meeting of the American Gastro-Enterological Association 


Atiantic City 

Mondav and Tuesday, Slav 2 and 3, 
1938 

Headquarters and All Sessions 
Hotel Claridge 


Presidential Address: Ralph C. 
Brou-n, Chicago. 

Carbonate Excretion in the Urine as an 
Indication of Alkalosis; Lee C. Gate- 
wood, Chicago. 


lander and (by invitation) Abraham 
Penner, New York. 

The Triple Jlechanism of the Chemical 
Phase of Gastric Secretion: Boris P. 
Babkin, Montreal, Canada. 


Monday, May 2, 1938 

Morning Session, 9:15 A. M. 
Daylight Saving Time 


Memorial Address: Elmer Eggleston 
by Burton R. Corbus. 


Variations in the Enzymatic Activity 
of Duodenal Contents: Victor C. 
Myers and (by invitation) Alfred H. 
Free, Argyl J. Beams, Cleveland. 

History and Development of Gastric 
Analysis Procedure: Franklin Hoi- 


In Infant Feedin 


HORLICK’S MALTED MILK has been used suc- 
cessfully for over a half of a century. It has been found 
especially useful because of its ease in digestion. Many 
an undernourished baby has been able to respond to 
the nourishment, the safety, and the uniformity of this 
low curd-tension milk-food. 

In Horlick’s, the enzjTne and vacuum processing 
not only modifies the ingredients, but also renders the 
milk curd more fine and flocculent. Horlick’s has been 
found to be digested by infants with very delicate 
digestive systems. 

Horlick’s offers a most fle.vible method of pro- 
viding milk in a modified form for the bottle fed — first, 
merely mixed with boiled water, and later on by the 
gradual introduction of additional milk, when indicated. 


We invite your trial — 
Samples gladlj’ sent upon request. 
Please enclose your letterhead or card. 


THE ORIGINAL 



MALTED MILK 


HORLICK’S 


Horlick’s Malted Milk Corporation 

Racine, Wisconsin 


The Present Status of Treatment in 
Chronic Gastritis. Gastroscopic Ob- 
servations: William A. Sn-alm and 
(by invitation) Lester M. Jlorrison, 
Philadelphia. 

Psychiatric Contributions to the Study 
of the Gastro-Intestinal System: 
Earl D. Bond, Vice Dean for Psj'- 
chiatrj'. University of Pennsylvania 
Graduate School of Medicine, Phila- 
delphia (by invitation). 

Adjournment for Luncheon, 2:15 p. m. 

Studies on the Use of Aluminum Hydro- 
xide Gel in the Treatment of Peptic 
Ulcer. Edward S. Emers’, Jr., and 
(by invitation) Robert B. Ruther- 
ford, Boston. 

The Vitamin C Cevitamic Acid Re- 
quirement of Patients on Ulcer Man- 
agement: Donald T. Chamberlin and 
Harold J. Perkin, M.A., Boston (by 
invitation). 

Vagotomy in the Surgical Therapy of 
Peptic Ulcer: Asher IVinkelstein and 
Albert A. Berg, New York. 

Healing and Recurrence of Gastric 
Ulcer — A Clinical, Roentgenological 
and Gastroscopic Study: Walter L. 
Palmer, Frederick E. Templeton (by 
invitation) and Rudolf Schindler, 
Chicago. 

Early Cancer of the Stomach and Its 
Clinical Significance: William C. 
MacCarty, Rochester, Minn. 

Executive Session — Associate Mem- 
bers are requested nut to attend. 

Annual Dinner, 7:30 p. m., Hotel 
Claridge, Atlantic City, N. J. 

Dr. William R. Houston, Profes.sor 
of Medicine, University of Texas, 
Austin, Texas: “Our Relations With 
the Orient.” 

Christopher Morley, Essayist, Novel- 
ist, Columnist: "Change Without 
Notice.” 

Tuesday, May 3, 1938 
Morning Session, 9:15 A. M. 

The Diagnosis of Colitis Associated 
With Virus of Lymphogranuloma 
Venereum by Bowel Antigen; Moses 
Paulson, Baltimore. 

Late Results of an Epidemic of Bacil- 
lary Dysentery: Philip W. Brown, 
Rochester, Minn. 

Polypoid Adenoma and Adenocarcinoma 
of the Colon: Paul Klemperer, New 
York. 


19G 





> » E X E R C I 5 E < c 


Exercise is an important factor in the treat- 
ment of constipation. Of equal importance 
are suitable diet and a regular habit time for 
bowel movement, which under the present 
mode of living, are often difficult to enforce. 
For the patient who is unable to exercise 
or adhere to a suitable diet a regular bowel 


movement may be brought about and main- 
tained with Petrolagar. It assists in estab- 
lishing a regular bowel movement because 
it mixes intimately with the feces to form 
a soft, easily passed stool. Petrolagar is pre- 
pared in five types for choice of medication. 
Petrolagar Laboratories, Inc. • Chicago, 111. 
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study of the Normal Gal! Bladder: 
Heinrich Necheles, Chicago. 

The Problem of Gall Bladder Infection: 
Martin E. Rehfuss and (by invi- 
tation) Guy J[. Nelson, Philadelphia. 

The Etiological Relationship of Lesions 
of the Cystic Duct to Cholecystic Dis- 
ease: Warren H. Cole, Chicago, 

Adjournment for Luncheon, 2:15 p. m. 

The Endocrines in Relation to the 
Gastro-Intestinal Tract; James B. 
Collip, Professor of Biochemistry, 
McGill University, Montreal, Canada 
(by invitation) 


Treatment of the Tendency to Hemor- 
rhage in Jaundiced Patients, With 
Special Reference to Vitamin K.: 
Albert M. Snell and (by imitation) 
Hugh R. Butt and A. E. Osterberg, 
Rochester, Minn. 

The Value of a Combined Study of 
the Newer Laboratory Tests in the 
Differential Diagnosis of Toxic and 
Obstructive Jaundice Including Blood 
Phosphatase, Cholesterol Partition, 
Galactose Tolerance and Glucose 
Tolerance: Harry Shay and (by 
invitation) David Meranze, Theodore 
Meranze and Philip Fieman, Phila- 
delphia. 



to promote 
BILIARY 
DRAINAGE 


SPECIFIC 

MEDICATION 


in specific biliary 
conditions 

Flesraer bile fait prepara- 
honfpreseatffpeciliciaedi* 
caboa £ot speciiic lenoas 
oi Use hepatobiliary tract 


TAUROCOL 

(PlMsaer) 

Taorocol is ol nncsQal 
therapeutic valoe is culd 
chronic cholecystitis. 
CostainisQ bile salts, 
eloiaachlcs, and laxahves, 
if eahancea bilisry drain- 
age asd atuaulates isles- 
hsaJ penrtalsis. 


TAiraOCOL COMP. 

(Plessser) 

Coctaiss pepsin asd pan- 
creehn la addi^n to the 
iagrediest* of TanrocoL 
Indicated s<fhea gastric or 
talasti&al indigestion 
cossplicates gallbladder 
disease. 



Duochol (Plessner) fulfills every de- 
mand of the modem therapeutic ap- 
proach in chronic cholecystitis, toxic 
hepatitis, stone-free cholangitis, and 
as an aid in the prevention of gall- 
stones in cholecystitic involvement. 
Its combination of highly purified 
bile salts with sodium salicylate in- 
creases the flow of bile from the liver, 
and improves gallbladder emptying, 
in this manner promoting biliary tree 
drainage with its beneficial thera- 
peutic influence. 

The reasonable price of Duochol 
(Plessner) makes it particularly ad- 
vantageous in the many cases where 
prolonged administration or frequent- 
ly repeated courses of therapy are 
required. 

Generous samples of all Plessner bile products, 
together with literature, sent on request. 

PAUL PLESSN ER CO., DETROIT, 5lf4!l 


A Proved Case of Recovery From 
Fatty Sletamorphosis of the Liver 
After Treatment With Lipocaie: 
David H. Rosenberg, Chicago. 

The Response of the Canine Liver to a 
Mixed Meal and to Certain Drugs 
With and M'ithout the Return of Bile 
to the Intestine: Arthur J. Atkinson 
and (by invitation) C. R. Schmidt 
and (by invitation) J. M. Beazeli, 
Chicago, and Andrew C. Ivy. 

The foIlmWng Papers wil! be Read by 
Title: 

A Modern Conception of Gastric Secre- 
tory Functions. Based Upon Recent 
Investigations and Newer Interpre- 
tations: Samuel Morrison, Baltimore. 

The Clinical Significance of Prerenal 
-Azotemia in Abdominal Diseases: 
Henry A. Rafsky and (by invitation) 
Michael Weingarten, New York. 

OFFICERS 

President; Dr. Ralph C, Bromi, 
Chicago. 

First Vice-President; Dr. Ernest H. 
Gaither, Baltimore. 

Second Vice-President ; Dr, Irvin 
.Abell, Louisville, Ky. 

Secretary; Dr. Russell S. Boles, 
Philadelphia. 

Treasurer; Dr. A. H. Aaron, Buffalo. 
Recorder; Dr. Sara M. Jordan, 
Boston. 

Members of the Council;, Dr. B. B. 
Vincent L yo n,' Philadelphia; Dr. 
Howard F. Shattuck; New York; Dr. 
Chester M. Jones, Boston. 

Committee on Admissions and Ethics; 
Dr. Albert P. R. Andresen, Brooklyn; 
Dr. T. Grier Miller, Philadelphia; Dr. 
Albert M. Snell, Rochester, Minn. 

THE ASSOCIATION FOR THE DE- 
VELOPMENT OF MEDICAL RE- 
LATIONS BETWEEN FRANCE 
AND FRIENDLY NATIONS 
The President of the A.D.R.5I., Pro- 
fessor Henri Hartmann, Paris, has 
organized for June and July, 1938, 
post-graduate courses in English, which 
will be presented at the Faculty of 
Medicine, as well as in the hospitals of 
Paris, under the direction of the profes- 
sors, physicians, surgeons and special- 
ists of the hospitals. 

June 27 to July 2; Hospital de la 
Pitie; a week in CARDIOLOGY, under 
the direction of Professor Cierc, from 
10 to 12 a. m., case presentations, radio- 
scopy, electrocardiography, etc. 

June 27 to July 2: Hotei-Dieu: a 
week in OPHTHALMOLOGY, under 
the direction of Professor Tcrricn: 
ophthalmological technique, clinical and 
laboratory examinations, each morning 
from 10 till noon. 

June 27 to July 2: Hospital Broca; 
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a week in GYNECOLOGY, under the 
direction of Professor Mocquot, clinical 
cjcaminations, operations, insufflation of 
the tubes, etc., each morning from 10 
till noon. 

June 27 tn 2; A week devoted 
to ENDOCRINOLOGY, by Professor 
Charles Richet, in the afternoons. 

July to 9; A week in PEDIATRICS 
in the various children's hospitals, by 
Professors Lcreboullet and Debre and 
Dr. Armand-Delille. Clinical exami- 
nations in the mornings and ward 
rounds and infant feeding in the after- 
noons. 

July 4 to 9: One week in NEURO- 


PSYCHIATRY in the various hospi- 
tals with the collaboration of Profes- 
sors Guillain, Clovis Vincent, Alajou- 
anine, Hagueneau and Dr. Worms. 

July 4 to 9: Hopital Saint-Louis: 
week in DERMATOLOGY, both moi'n- 
ings and afternoons, directed by Pro- 
fessor Gougerot. 

Julj’ 4 to 9: Cancer Institute at 
Villejuif: Each morning from 9 till 11, 
Professor Verne will demonstrate 
•normal histological technique and tissue 
culture. 

July 4 to 9: Faculty of Medicine: 
Physiological Laboratory : Professor 
Binet and Dr. Bargeton: Medico- 


surgical Physiology: Theory from 2 to 
3 p. m.; practical demonstrations from 
3 to 6 p. m. 

Julj* 4 and 5: Hopital Cochin, morn- 
ings and afternoons Professor Chevassu 
will demonstrate urological diagnosis 
including pyelography. 

July G to 12: Hospico de la Salpetn- 
ero, each morning from 10 to 12, Pro- 
fessor Gosset will direct instruction. on 
Abdominal Surgery (stomach, intes- 
tines' and biliary apparatus). In the 
afternoons Dr. Thalheimer wdll review 
operations using the cadaver as subject. 

The fee for the courses of study is 
300 francs for 6 mornings or G after- 
noons and 500 francs for mornings and 
afternoons. For registration and reser- 
vations address the Bureau d'l A.D.R. 
M., Salle Beclard, Faculte de Medecine, 
Paris, Vie, France. 


American Proctologic Society 

PROGRAM 
IfISS Annual Meclinff 
SAN FRANCISCO 
June 11th, 12th and 13th 

SATURDAY 

1) A. JI. — Registration — Italian Room 
— St. Francis Hotel. 

lO A. M. — Opening Session — Italian 
Room. 

Address of Welcome: Doctor Jacob 
Geiger, Director of Health, City of 
San Francisco. 

Announcements: Doctor Dudley Smith, 
San Francisco, Chairman of Arrange- 
ments Committee. 

Presidential Address: Doctor Harry Z. 
Hibshman, Philadelphia. 

Memorials to Dr. Daniel Fiske Jones, 
Boston, Dr. Daniel JI o r t o n, St. 
Jo.seph, Dr. Curtice Rosser, Dallas 
(Secretary). 

Case Report.s 

Patholngy; 

Lymphopathia Venerea with Abdomi- 
nal Involvement: Doctor Collier F. 
Martin, Philadelphia. 

Lymphangioma of the Colon: Doctor 
Warren R. Rainey, St. Louis. 

Ovarian Dermoid with Rectal Implan- 
tation: Doctor Raymond L. Murdoch, 
Oklahoma City. 

Lymphosarcoma of the Anus: Doctor 
Simon B. Kleiner, New Haven. 

Dermoid Cyst of Rectum: Doctor 
Joseph F. Saphir, Nev’ York City. 

Myoma of Rectal Wall: Doctor George 
H. Thiele, Kansas City. 

Foreign Bodies: 

Intraperitoneal Foreign Body: Doctor 
Curti.s C. Mechling, Pittsburgh. 



CONSTIPATION or COLITIS \ 

Restores daily, bulky bowel movement with 
no irritation, gripe or strain — without irri- 
tative, stimulant drugs, roughage or artificiaf 
bulk. 

Evacuation is the result of the catalytic ac- 
tivity of the enzymes, Invertase and Zymase 
plus potent Vitamins B-G, proven to restore 
intestinal muscular tone. 

ZYMENOL is safe for infants or the aged. 

Sugar free, ideal for diabetics. Small tea- 
spoon dosage, no leakage — less expensive. 


NOT HABIT FORMING 
ZymenoL dose diminishes, 
does not increase 
during use. 


Onlif TEASPOON d/yui^ 


Write for Sample 

OTIS E. GLI DDEN &. CO. Inc.. Evanston. Illinois 




For the Aristocracy o£ Thought 


Your highly valued Journal is made to order for the aristocracy of thought 
of the Medical Profession of America ... it has become a habit with me, 
and I would not care to miss a single issue. 


The AMERICAN JOURNAL OF DIGESTIVE DISEASES 


Was NOT established as a vadc mecum, a news magazine, a humorous monthly nor a fictional alleviation 


for the jaded nerves of busy doctors . . Host readers by this time have divined this point of policy, and 
have come to know that, month by month, this periodical gives a cross section of current and modern gastro- 
enterological thought. It secs most of the 


I am an admirer and 
reader of your cxecl- 
lent magazine. 


manuscripts in this specialty: it prints all 
of them that arc suitable . . . BETTER 
articles will be printed only when BETTER 
articles are written. The reader may con- 
fidently believe that at present the best 
work in gastro-enterology finds its way into 
these pages . . . Another way of saying 
that the management of this JOURNAL 
is seeking to perfect a really worth-while 


You cannot improve 
on the editorial con- 
tent — it is and 
should be, an outlet 
for scientific thought. 


Archive in a most important field. 


Material and format 
are excellent. I enjoy 
it very much because 
the articles are 
scientific. 


It is the firm intention of the Editorial 
Council that the pages of this Journal shall 
be kept FULL of important matter, and 
entirely EMPTY of all matter that is 
irrelevant . . . 

Readers feel today that an important con- 
tribution to American Medicine is being, 
and will be, made through the agency of 
the American Journal of Digestive Dis- 
eases . . . 


It is certainly a well 
edited Journal and 
anyone iv h o sub- 
scribes to it certainly 
gets his money's 
worth. 


Quality brevity, educational value, scientific dignity, good typography and singleness of purpose arc 
making friends in increasingly large numbers. 


*Thcse arc excerpts from \oluntary letters reccixed from readers and the names of the writers are on file at the Ofliee and jna> be had 
upon application. 


No Other 

Monthly Periodical 
in its 

Special Field 
on the 

Western Hemisphere 


FIRST CLASS 

PERMIT No. 343 
(Sec. 510, P.L.&R.) 
Fort Wayne, Ind, 


BUSINESS REPLY CARD 

No Postage Stamp Necessary, if Mailed in the United States 
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The Contents 0£ The June Journal Will Be As Follows; 


The Peoce-ss of Intestinal Rotation in the Human Being Illusthated by the Dbied Intestines of the Cat 
E- G. Wakefield, M.D., C. Stuart Welch, M.D. and 'charlcs If. Mayo,M.D. 

Gastfaiscopic Studies Fred A. J. Gelcr, M.D. 

Results of PwUHation TnEBAPy in Pihmap.y Opep-able Rectal and Anal Cancep. - - George E. Binkley MB 

A Simple Tfait fop. Detep-mining the Presence of Gastp.o-Intestinal Lesions. Preliminary Report ... 

■ ■ ■ • • ■ - - - Edteard E. Woldman, M.D. 

The Effects of Acetylcholine, Acetyldetametiiiaiholine and Prostig.mine on the Secretion op the Stomach 
OF .Man and Dog - - - Necheles, M.D., Ph.D., IP. G. Motel, M.D., J. Kosse, M.D. and F. Ncieelt, M.D. 

The Takata Reaction in the Blood Serum - - . - Edgar Waybum, M.D. and Clifford D. Cherry, M.D. 

Chronic LTxerative Colitis: An Analysis of 88 Cases Isidore A. Fedcr, M.D 

The Vitami.n B Complex and Functional Chronic Gastro-Intestinal Malfunction: A Study of Two 

HU.NDP.ED ,AND TWE.NTY-SeIXN CASES - 

Henry Borsook, Ph.D., M.S., Paul Dougherty, M.D., A. A. Goidd, M.D. and E. D. Kremers, M.D. 


The Vitamin C. Content of Certified Milk at the Time of Consumption 

F red V. D'esf, Dr. P. H. and Joseph C. Wenger, B.S. 

Cyst of Gastro-Colic Omentum David B. Fishback, M.D. 

The Early Diagnosis of Non-Tropical Sprue, with a Note Upon Its Familial Incidence 

- G. Louis Weller, Jr., M.D. 

An Unusuai, Case of Chronic Duodenal Ulcer - -- -- -- -- William Fitch Cheney, M.D. 

A CvVSE OF Ulcep-ative Colitis mtth Unusual Complications H. N. Taube, M.D. 


No Other Special Medical Journal Ever Made the Subscription Showing in 4 
Years That Has Been Accorded to the American Journal of Digestive Diseases 


With only the numerically small American Gastro- 
enterological Association as a formal backer, this 
Journal has independently attracted a record 
group of constant readers. 

WHY? .... 

The reasons are obvious — 

e One of the strongest Editorial groups in Amer- 
ican Medical Journalism, realizing the void that 
existed in gastro-enterological literature, de- 
termined to make a special Journal that would 
meet very specific needs. 

• The needs were for a journal that would collect 
and attract under one head the important con- 
tributions in this field, thus enabling the reader 
to learn what he wished without the inconveni- 
ence of looking through an extensive literature. 


• This has been done . . . today our Editor re- 
ceives countless manuscripts from the investi- 
gators of the U. S. A today numerous 

readers volunteer the fact that they have never 
made better investments than in the Volumes 
of the American Journal of Digestive Diseases. 

Spend $6.00 per year or $10.00 for two years 
NOW. 

Join the increasing Group of doctors, whose en- 
thusiasm has made and is making history in 
American Medical Journalism. 

The card below is attached for your use and is 
postage free. 


To AMERICAN JOURNAL OF DIGESTIVE DISEASES 

‘Io5-155 Lincoln Bank Tower - - - Fort Wayne, Indiana 

Gentlemen: 

Please enter ray subscription to the Journal 

for One year $G.OO □ for Two Years $10.00 □ 

And send your bill later. 


Name 

Address. 
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Clinical investigators* report that the oral 
administration of sodium ricinoleate 
(Soricin Tablets) is a great aid in the treat- 
ment of such conditions as irritable colon 
or mucous colitis, chronic functional diar- 
rhea, chronic toxic vertigo, chronic head- 
ache due to colon distress or constipation. 

Soricin Tablets contain 5 grains sodium 
ricinoleate, enteric coated. 

For obstinate cases the use of colon 


bacillus vaccine therapy in conjunction with 
Soricin is frequently preferred. B. Coli Vac- 
cine-Detoxified with Soricin is available 
for this purpose. 

*Rcpnnts sent to physicians on request. 

OTHER SORICIN DOSAGE FORMS: 

Soricin Capsules, 5 and 10 grain 
Soricin and Bile Salts Tablets 
Soricin, Bile Salts and Pancrca tin Tablets 
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Multiple Foreicrn Bodies; Doctor Fred 
B. Campbell, Kansas City. 

In?tnnnc'nts : 

Ilc-cta! Spray; Doctor Vt'. P. Black, 
Charleston, Vi'. Va. 

Closcti Proctoscope: Doctor Charles E. 
Pope, Evanston. 

12;."0 P. M. — Round Table Luncheon 
Conference. 


2 P. JI. — Scientific Session — Italian 
Room. 

Review of the Literature of 1937: Dr. 
Homer I. Silvers, Atlantic City. 


Sttntponinm on Prolapse; 

Compression Li^turc for Prolapse of 
Colostomy (Case Report) : Dr. Rufus 
C. Alley. Lexinfrton. 

Treatment of Massive Prolapse by 
Elastic Lijratere — A Critkhm: Dr. 
JIark L. Emerson, Oakland. 

A Xew Surgical Technique tor Cor- 
rectinr Rectal Prolapse: Dr. Alfred 
John Murietta, Los Anceles. 

Di.scussion of Symposium: Dr. Frank 
C. Yeomans, Xcw York Citj-, Dr. A. 
J. Chisholm, Denver, Dr. Herbert T. 
Hayes, Houston. 

... 

Chancroidal Ulceration — Report of 
.Specific Diacmostic Test and Specific 
Therapy: Doctor Tom E. Smith, 
Dalla.s. 

Discus.sion: Dr. E. Jay Clemmons, Los 
Anpeles, Dr. Walter A. Black, Port- 
land, Dr. Curtice Rosser, Dallas. 

Pyodermia Simulating Extensive Anal 
Fistula; Dr. Newton D. Smith, 
Rochester, Minn. 

Discussion: Dr. Clement J. DeBere, 
ChicafTO, Dr. Arthur C. Crookall, 
Seattle, Dr. Edward G. Martin. De- 
troit. 

SUNDAY 

II A. M. — Leave St. Francis Hotel for 
Drive, Luncheon, Cocktail Party. 

MONDAY 

9 A. M. 

Froctclopir PcTnlncsccnec : 

Three Decades of Proctolojry: Dr. 
.Alfred J. Zobel, San Francisco. 

The .Art of Illustration in the History 
of Proctolo;:y (Scientific Exhibit at 
A. M. .A.) : br. Malcolm R. Hill, Los 
■Anyeles. 

The Joseph Matthews .Address: Dr. 
Granville Hanes. Louisville. 

Di'cus'ion: Dr. William H. Kilter. Los 
Anytlc'. Dr. Frank G. Runyeon. 
P.eadinr. Dr. Collier F. Martin, 
Philadelphia. 


Therapeutic Radiation for Pruritus 
Ani: Dr. Herbert I. Kallet, Detroit. 

Discussion; Dr. W. W. Green, Toledo, 
Dr. Victor K. Allen, Tulsa, Dr. V. G. 
Jeurink, Denver. 

The Curability of Chronic Ulcerative 
Colitis: Dr. Montague S. Woolf, San 
F rancisco. 

Discussion: Dr. Nexi’ton D. Smith, 
Rochester, Dr. R. Russell Best, 
Omaha, Dr. Alfred B. Wilcox, Santa 
Barbara. 

AnoRectal Tuberculosis: Drs. A. M. 
Martin Marino, Alfred M. Buda and 
Isaac Skip, Brooklyn, 

Discussion: Dr, Karl Zimmerman, 
Pittsburgh, Dr. Hugh Beaton, Ft. 
Worth, Dr. R. A. Scarborough, San 
Francisco. 

12 Noon — Luncheon. 

1 :30 P. M. 

JI u 1 1 i p 1 e Primary Carcinomata of 
Rectum and Sigmoid Colon: Dr. 
Harry E. Bacon, Philadelphia. 

Discussion: Dr, Thomas E. Jones, 
Cleveland, Dr. Harry Z. Hibshman, 
Philadelphia. Dr. William H. Daniel, 
Los Angeles. 

Questionable Proctologic Problems: Dr. 
JIarion C. Pruitt, Atlanta. 

Discussion: Dr. Edward G. Martin, 
Detroit, Dr. Martin S. Kleckner, 
Allento^vn, Dr. Cecil D. Gaston, 
Birmingham. 

The Importance of Ia>w Spinal Anes- 
thesia in Proctologic Operations; Dr. 
Jfartin S. Kleckner, Allentown. 

Discussion: Dr. Walter A. Fansler, 
Jlinneapolis. 

The Relief of Intractable Pain Due to 
Inoperable Rectal Cancer: Dr. 
Howard C. NafTziger, Professor of 
Surgery, University of California 
Medical School, President American 
College of Surgeons, San Francisco 
(by invitation) and Dr. Howard A. 
Brown, Assistant Professor of 
Clinical Surgery, University of Cali- 
fornia Jledical School, San Fran- 
cisco (by invitation). 


.Annual Executive Jlceting (Fellow.s 
Only). 

» • • 

7 P, M, — .Annual Proctologic Society 
Dinner. Italian Room. 

TUESDAY 

Operative Clinics (Morning), 
WEDNESDAY 

7 P. M. — Annual Dinner of Section 
on Gastro-enterology and Proctology, 
Italian Room. St. Francis Hotel. 
Ladies Invited. (Tickets may be .se- 
cured from the Secretary). 


Abstracts 

HePLER, 0. E. AND Simonds, j. P. 

Mechanism of Shock: Effects of 
Intrarenons Injection of Salt Solu- 
tion in Collapse ImUtced by .l/r. 
chanical Impounding of Blood in 
the Sphlanchttic licgion in Normal 
and in Hyperthyroid Dogs. Arch. 
Path., 25:S-li9, Feb., IDSS. 

The authors start with the funda- 
mental principle that the pathologic 
process in shock is the impounding of 
a large volume of stagnant or slowly 
flowing blood in dilated capillaries in 
some specific region or more diflusely 
throughout the body. This process re- 
sults in the reduction in the volume of 
the circulating blood, the loss of fluid 
from the blood, an increase in its con- 
centration, and an anoxemia of the 
tissues and organs in which the blood 
is impounded. Because of this shunting 
of a portion of the circulating blood 
into the dilated vessels the heart does 
not receive enough blood to maintain a 
normal systemic pressure. As attempts 
to increase the volume of the circu- 
lating blood by intravenous injection of 
fluids is usually of temporary value and 
as the mechanism of these processes is 
little understood, the authors studied 
the problem from experiments in which 
warm physiologic salt solution was in- 
jected intravenously into dogs in which 
a part of the blood volume had been 
impounded by mechanically constric- 
ting the hepatic veins after the method 
of Simonds and Brandes. These experi- 
ments afforded them the following ob- 
servations. 

When blood is impounded in the liver 
and gastro-intestinal tract by constric- 
ting the hepatic veins the .systemic 
blood pressure falls immediately by 35 
to 70 per cent and remains thus for at 
least thirty minutes. 

Injection of physiologic salt solution 
during the period of constriction of the 
veins in quantities up to or more than 
the estimated original blood volume 
causes a rise in pressure during the 
period of injection, but it falls again 
vvitbin one to three minutes after the 
injection is stopped. 

The blood volume after injection and 
while the constriction is on is usually 
a little greater than the original esti- 
mated initial volume plus the salt solu- 
tion injected. Blood volumes similarly 
computed after release of the constric- 
tion were always much lower. 

The rate in fall of blood pressure and 
reduction in blood volume after injec- 
tion of salt solution under the con- 
ditions of these experiments indicate 
the rapidity with which fluid c.scapcs 
from the circulating blood when a con- 
siderable part of its total volume is 
impounded in a known region of the 
body. 

A surprising amount of fluid wa* 
found to have escaped into the lumen 
of the stomach and into the gastric 
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There is a world of difference between the fjentle systcviic action of the sodium 
citrate in Bromo-Seltzer and the harsh local antacids such as the bicarbonatcs. 
While the latter often damages the normal hydrochloric acid of the stomach, 
sodium citrate actually aids digestive processes. This has been established by 
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submucoHa. The peritonea! cavity con- 
tained relatively little fluid, the retro- 
peritoneal tissues and the walls of the 
(rail bladder and small intestine were 
moderately edematous. 

Thyrotoxicosis caused a variation in 
the blood pressures from those noted in 
the normal dogs. The pressures were 
lower to begin with, fell to a lower 
point after completion of the injection, 
and did not rise as high after release 
of the constriction on the hepatic veins. 

N. W. Jones, Portland. 


Boyp; Julian D. 

Changini; Coneepte of Xonnal Xu- 
trilion. Xorthu'est .1/cdicmc, ST:TJ- 
TS, March, 193S. 

It is the author's opinion that sub- 
optimal states of nutrition are wide- 
spread in this country, due to the types 
of food customarily eaten. He discusses 
more specifically vitamin D and mineral 
requirements as related to bone 
mineralization and tooth decay, and 
normal vitamin A requirements. This 
is especially important during child- 
hood, since many characteristics of the 


adult body are determined on the b.a.sis 
of _adequac>- of nutrition during the 
period of growth. Such nutritional de- 
ficiencies do not become obvious until 
the status of groups receiving pre- 
valent dietaries is compared with that 
of those under a wisely supcivised nu- 
tritional regimen. Then it becomes ap- 
parent that states of inferior physique, 
minor disturbances of health and some 
t}-pes of disease arc most frequently 
dependent primarily on suboptim.-il 
diets, and may be prevented or cor- 
rected through qualitative and quanti- 
tative control of the constituents of the 
diet. Hanes M. Fowler, Fort Wayne. 


Vegetables Bred-Up For High 
Mineral and Vitamin Quotas in 
Appetizing Strained Food Form 

Offsets tendency to anemia commonly caused 
by restricted diet in gastro-infestinal conditions, 
also useful in low-bulk and other special dietaries. 

Vitamin and mineral content and other nutritive ele- 
ments in Gerber's vegetables have been built up by ten 
years of continuous scientific effort. Seed strains have 
been bred for higher nutritive content and improved 
flavor. Soil is selected for the heeds of each vegetable, 
analyzed and improved by the proper type of fertilizer. 

Fields are less than an hour from kitchens, to .avoid loss 
of food value from longer transportation or storage. 
Crops are harvested at almost the hour of their per- 
fection. Cooking proec.'ses have been designed to con- 
ceive minerals and vitamins, often lacking in restricted 
diets, 

Gerber vegetables and cereal are salt-poor, sugar-free, 
and low in fiber. Qualitatiie and quantitative analyses 
of each food are available to physicians on request, to 
enable them to be sure of precise nutritive values. 


Shaker-Cooked Strained Foods 

.Mt.icot and Apple Sauce — Beets — CA rjtoTS — 
Cet.e-M. — GP.EEN Beans — Livep. Sour with Vece- 
TAP.LE.v— P eas — Pnu.vES — Spinach — Tomatoes — 
Vegetable Soup. 


Professional samples supplied on request. 


GERBER PRODUCTS CO.MPANY, Dept. 333, Fremont. Michigan 


CONNOTATIONS 

By H. J. SIMS, M.D., Denver, Colorado 

Fabricus in 1592, published his first 
surgical work. It svas named; “The 
Pentateuch (five books) Of Surgerj'.” 

Lerichc called attention to the 
sympathetic nerve plexuses svhlch arc 
said to lie in the intimate sheath of the 
large arteries and specified that cerbiin 
definite results follow excision of these 
structures. The removal of the struc- 
tures was designated by him *‘sympa- 
thectomj'” and was actually accom- 
plished bv his teacher, Jnboulay in 
T689; 

Hartley of New York, was long at- 
tributed as having removed the gasser- 
ian ganglion. Foote of .Cincinnati, in 
18G9, carried out the same procedure. 

Dr. Joseph Guillotin in 1789, pro- 
posed that execution should bo free 
from torture. He devised a machine 
known a.s the guillotine. Oddi}', this 
name is given to a numher of modern 
surgical instruments because of the 
principle of their mechanism. 

Osteochondritis of the vertebral body 
was first described by Calve in 1921. 

Glos.sitis Bhombica, a benign di-'eafc 
of the tongue, was described by Erocq 
and Pautrier in 191'1. 

Guthrie in 1931, devised a urethro- 
tome for incision of the bladder neck. 
In 187-1, Bottini proposed that the ob- 
struction .should be incised by the 
cautery and devised such an instru- 
ment. 

The Royal College of Surgeons of 
England have on exhibition a mummi- 
fied liver w*itb gall bladder calculi. It 
bs a specimen of a priestess of Amenen 
of the XXI Dynasty (about 1500 B.C.). 

Griffin in 1912, reviewed C50 case.! 
of diaphragmatic hernia, only fifteen 
were recognized before death. In a 
series of sixty operated cases, recorded 
by Harrington, the preoperative diag- 
nosis was confused with cholecystitis 
in 29 cases', gastric disea.'c in 2.3 cases; 
and in 7 instances, heart disease. 

Ssobolcw in 1902, first suggested th.it 
the pancreas of new-born calves would 
prove to be the source of internal secre- 
tion.' Schafer in 1910, proposed the 
name of insulin. 

Laenneck in 1800, described the 
forms of melannmala in man. 3foore in 
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•IN MANY INVALID AND 
CONVALESCENT DIETS 


/yiPE BANANAS arc a natural, soft, bland food . . . with a dcli- 
/ \ catc flavor . . . popular with most persons . . . nourishing . . . 
easily digested . . . mildly laxative . . . non -irritating ... do not 
readily ferment in the intestines . . . create intestinal conditions 
unfavorable to the growth of putrefactive bacteria . . . yield 
alkaline mineral residues in the body. 

Because of these attributes, together with their soft fibre, 
pectins, high content of sugars, satiety value, low content of 
protein and fat, their vitamins (good source of A-B-C-G) and 
essential minerals, ripe bananas arc prescribed by an increasing 
number of physicians in many invalid diets, including: ulcer- 
ative colitis; peptic ulcer; cardiac; diabetes: liver disorders; 
nephritis; tuberculosis; as wxll as in various post-operative and 
convalescent diets. 

In the field of corrective diets, physicians are finding that ripe 
bananas help combat both diarrhea and spastic constipation; 
also that in combination with milk they constitute a basis for 
planning a variety of effective, safe reducing diets for persons 
who arc overfreight. 
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l**ri7, (if'^cribetl mi'lan<^mn of the rectum. 
.S’uch turr.ory hnvc lonp bc-en to 

( ci'ur in animals. 

n»-*cltjs- in I^^0, rc-cofrnizoJ cj’stic dis- 
eri'f of the brea'^t which he termed: 
“maladi*- ky.-ljque de la maTnelle." 

(lib^^on and Malct in 1879, described a 
cr.'*' of cleft sternum. 

ZcnV.er m lsn2, described a case of fat 
emVdism occurrinjr in man. 

?‘'ab:tnje\v in 1895, attempted to rc- 
iiiovc an embolus from the femoral 
artery'. 

.ArdakofT in 1870, was the first to re- 
T>ort that the blood of a burned animal 
wn*- toxic to healthy animals. 

I.anfrerhans di«covcrc<l the i.slands in 
the pancreas which bear his name in 


18G7. Lapucsse in 1803, first suspected 
they produced an interna! secretion. 

Morinp and Minkowski in 1889, re- 
moved the pancreas of a dop and taupht 
the cause of diabetes. 

Perthes disease was first described by 
Lepp of Baltimore, in 1009. 

Monro in 1797, described a case of 
myomata of the osophapus. 

Jollinek in 1929, described two in- 
stances in which bone trauma resulted 
from electric shock. Burrows of London 
has recently described a fracture of the 
head of the humerus, follownnp a shock 
from 50 cycles altematinp current of 
230 volts. 

Pare in ICIO, and Fabricus Hildonus 
in IG-IG, each reported two cases of 
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traumatic diapbrapmatic hernia. The 
first conpenital case was roportiMl by 
Lazars in 1CS9. Guthrie in 18SS, pro- 
posed laparotomy for reducinp a din- 
phrapmntic hernia. 

CONNOTATIONS 

ny 

n. J. SIMS, 3I.D. 

DENtTHt, Cor/)IlADO 

Traumatic inlrathoracic rupture of 
the thoracic duct was reported by Bart- 
olet in 1GG3. Quincke, in 1875, pave an 
authentic description. 

The first omentopexy for portal ob- 
struction with ascitc.s was performed 
by Van Mculen in 1899 at the suppes- 
fion of Talma. The patient died of 
shock. Morrison, in the same year un- 
knotnnply repeated the same pro- 
cedure with results. 

Gould, in 1855, performed one of the 
earliest jejunostomics for feedinp 
purposes on a patient sufTorinp from 
carcinoma of the pylorus. The opera- 
tion was performed under a carbolic 
spray. The wound was dressed with 
salicylic wool. 

IVillott, in 187G; Heath, in 1879; 
Bull, in 1885, and McGill, in ISGG, un- 
successfully altcmptod to suture a rup- 
tured bladder. MncCormack, in 18GG, 
published a report of two succes.sful 
instances. 

In 1833, Mayer pave a de.scriplion of 
the carotid body and pointed out its 
common situation at the bifurcation of 
the carotid artery. 

Intracranial calcification is rarely 
encountered. Heuer and Dandy found 
onlj* .seven cases reported up to 191G, 
and these by forcipn observers. 

Complete excision of the scapula was 
attempted by Lapcnbock in 1855. 

Cardamus, in 155G, advocated that 
people hopelessly immoral should l)e 
transfused with blood of those slronRly 
immoral. Evidently, blood transfusion 
was practiced at this time. 

Dr. IVertt of Hamburp. in 1552, dis- 
puised himself as a woman to witne-s 
the birth of a child. He was recopnized 
and burned alive. Childbirth at this 
time was in the hands of women of low 
caste. The aid of pricst.s or men 
possessed of mystic powers was soupht 
only in difficult cases. 

Sir Asticy Cooper, in 1829, recog- 
nized tuberculosis of the breast. He de- 
scribed the micro'jcopic features as a 
“scrofulou.*? swcllinp of the busom.^ 
Dunbar, in ISSl, recopnized the micro- 
scopic features of the disease. 

Lieutand, in 1779, is thoupht to have 
recopnized a disease now known 
linitis plastica. Andral. 1829, attempted 
to describe the lesion, and to him i^ 
credited the report of the first cn'=e. 
Since recopnition of the condition, more 
than forty names have been u«<vi U> 
dcsipnate it-s description. 

Orthmann, in 1888, first de<^cril/^'d 
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For bland diet therapy, 

especially ULCER cases 

. . . PABLUM 

P'AIJ too often tlie blnnd diet prescribed for trastric ulcer, cojiti.s. 
i and ‘-imil.nr gastrointestinal disorders is a deficient diet. Pabliiin 
IS tile onl.v fotjd rich in a wide variety of the acce.ssorj' food 
factors that can be fed over lontt periods of time without danper 
of pastrointe.stinnl irritation. It.s fiber content is only O.OfJ. Yet 
I’ablum contains .'{7 times more iron than does farina and is an 
e.xcellent source of vitamins li, and G. Also rich in calcium and 
phosphorus. 

liffiyire? no cnnl-inrj. Pablum can be prepared quickly and con- 
ceniently at the oflice or .shop simply by adding milk or cream 
and .salt and sugar to taste. Can also be used in a variety of 
appetizing dishes to enhance their vitamin and mineral values. 
Pablum t Mead’s Cereal thoroughly cooked) consists of wheat- 
meal I farina), oatmeal, cornmeal. wheat embryo, alfalfa, yeast, 
b'cf bone, reduced iron and sodium chloride. 

S’tiiijilcn and lilcrnliire sent on request of physieians. 

MEAD JOHNSON & COMPANY 

Evansville, Ind. U. S. A. 
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Si 37:10*;, Ntn*,. 1037. 

2. "IJ/'lati'tn of NJrrrtlnl" ArM and NmO' 
linitr AcM Amidr to Canine Hlaefc- 
i'ff.^ror” ^ rUrrhjrrr.. Mad*!*^, Strorr 
and IVfrfdej’ ; Jr, Amrr. Chem. 

S'rt,. U‘37. 
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primary carcinoma of the fallopian 
tubes, 

Volkmann, in 1S22, tlc.^scribod con- 
tracture of the muscles of the Icr in a 
si.vtcon year old boy, followinp applica- 
tion of a .splint and a compression 
bandage. He believed arterial ob.struc- 
tion the principal causative factor. 
Murpby, in lOM, from e.Tpcrimcnt.al 
work, concluded such a condition was 
a result of venou.s obstruction. He 
stated, “The lesion In Volkmnnn’.s con- 
tracture is a surfreon’.s lesion and never 
a lesion due to trauma.” Two ycar< 
Inter, he reported a typical instance of 
Volkmann's contracture, in which no 
bandace.s or constrictors were used. 


RnooKr, Rannf.p. R. 

Colovir and Prctnl Cancer. Xorth- 
iresf Medicine, 37:S1^S.7, Moreh, 

la.ts. 

The author cites fisrures to substanti- 
ate his conclusion that the incidence of 
colonic and rectal cancer has increased 
during: the past 15 ycar.s or so. He also 
stresses the importance of early rccoj:- 
nition of the condition. 

The incidence of rectal and colonic 
cancers is about equal, with about half 
a.s many located in the ri^ht side as in 
the left .side of the colon. Ga.stric dis- 
order, early tumefaction, and early 
cachexia are prominent symptom.s of 
ri£rht-5ided malixpiancy. Obstruction, 
partial or complete, and l>orbor>Tmus 
arc found more often in left-sided 
cancer, but seldom in rectal cancer. 
Briirht blood in the stool must always 
bo reparded as possible cancer. Sixr- 
moidoscopy and colon roenlponowm 
.should be demanded at once. TTiesc pro- 
cedures .should be repeated, if the 
bleedinp persists, until its sito has been 
determined. 

The public nmst be informed of the/c 
early siToptoms even at the risi: of in* 
creasinp cancerphobia and ncurosi**. 
The profc.«*jion must be more alert in 
the early identification of colonic and 
rectal cancer. 

Hanes M. Powicr, Fort ^tayne. 

Manvhxf, Iua. a. 

Topical Ajiplicafinns of Cod Liver 
Oil in Trrntmrnt of Uleerniv-f 
Colitis. XorthuYSt Medicine, •7.‘7-'' 
77, March, 103S. 

The author reports a metho/l of ap- 
plying cod liver oil directly to the 
muco'fa of the .«j{rmojd and rectum bj’ 
mean« of a spray no7j:le in'erted 
throuph a .'ipmoidoscope. He states 
that the few cases he has 50 trr-ated 
for ulcerative eoliths have been dis- 
tinctly benefitted and he cites another 
report of bcn'^'ficinl rc'^ults by the same 
t> 7 >e of tre.itm^'nt. A diapram accom- 
panies th^ report explaining the con- 
struction and u*'* of th^ apparatus. 

Hann^ .tr. Fowler, Fort V.'ayn^-. 




BASIC OPERATIONS IN COMMERCIAL 
CANNING PROCEDURES 

III. EXHAUSTING OR PREHEATING 


• Modern canning protedures pro\ idc for tlic 
exclusion from the scaled conlaincr of air, and 
Ollier gases present in raw food material, to the 
greatest possible degree. 

In the sealed can, o\\gcn, in particular, is un- 
dcsirahlc, whether it he released from fond cells 
or he present in the form of entrapped air. 
If present in the sealed tin container, oxjgeii 
can react with the food and the interior of the 
can and directly affect the (|uallt^, mitritire 
x.aluc and incrchantahlc life of the canned food. 
Other gases — for example, carbon dioxide pro- 
duced by cellular respiration — should al-o he 
excluded as far as is practical. If present in large 
amounts, these gases may place undue strain on 
the container during the heat process to which 
canned foods arc subjected. 

In commercial canning practice, certain opera- 
tions — specificall) the hlanch — iiia) aid in elimi- 
nation of gases from raw food tis-ucs. Ilowexer, 
mam dependence is placed upon w h.at arc know n 
as "exhausting” or "preheating” operations, not 
only to expel gases from raw foods, hut also to 
exclude air from the can. 

nried) , the exhausting operation is accomplished 
h) mcchanicall) passing the open can containing 
the raw food through a so-eallcd "exhaust box” 
in which hot water or steam is U'cd to expand 
the food by heat and drixe out air and other 
gases contained in the food and in the can. The 


limes and lcmperaliire« used in eommereial ct- 
haiisiing operations xiill naturallj \ary with the 
nature of the product (1). 

After exhausting, the can iT immcdiatelx per- 
mancnll) sealed, heat processed and cooled. 
During cooling, the coiitraetioii of the healed 
contents of the can creates the xarninn norm.ill) 
present in commercially canned food'. 

With certain products, instead of cxhati'ling as 
dc'crihcd ahoxe, the same cffeel is iirodueed hj 
preheating the food in kettles or similar de\ ice-; 
filling into the cans while still hot; and imnic- 
dialcly scaling the containers. With still other 
products, an exhausting elTect i- produccil by 
adding hoilmg water, sxriip or brines to the 
food in the can. In some instances, cxhaii-liiig 
is accomplished h) nicchanieal rather than h) 
thermal nicaiis. Spcciall) designed seahiig or 
"closing” machines arc used to withdraw air 
and other gasee h) apphing high xaciium to the 
can and immedialcl) scaling on the coier. 

Such in brief arc the purpo-Cs of commercial 
exhausting operations and the nieaiis h) wliielt 
they arc usually acconiph-hed. Modern canners 
rccognire that these operations are most ini- 
porlant to the suctcss of their canning proec- 
diircs. The) appreciate that onlx In tiricl super- 
xi'sion and control of cxhaiislmg operations ran 
ihcqiialitx and niitriliic xaliie- of t! eir products 
he niainlainrd at a coiisi-ienll\ 1 lali lei el. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y, 

(I) or The An of Car'-i-c , 

^ Th* Trad' Pres'-ojn, 

Sao rran*»co, 19J7 


77ir< is the thirtysixtli in a series of monthly ariidrs^ uhich uiU summar^ 
izr^ for ynnr contvmcncc, the amclnswns aftont oinnrr/ /(hmIs uhich an- 
thnritics in nutritwnaf resenreh hatv reached, IPr Hvinf to male this 
series tyilnable to and so uv ash yrnir help. JVill ^on tell us on a 
post card addresseti to the ,tmcricnn Can Company, AVir York, .V. 1., 
n/iof phases of cannet! foods knonletlge arc of preatrst interest to >tim’ 
Vrn/r uill determine the ^ri/»;rrf matter of future articles. 



Tl»e Soal of Accoptanco clrnoto* that 
the atatrmrnt* in tli!« a«lrertl*^ment 
are arreplaltle to the Cotineil on FockI* 
of the American Medical Aakoclatlon. 



AMKfJCvN JontNAL or niGt>*TIVF: Diskasks 


2K‘ 


VITAMIN Bi 

FOR 

IMPROVED INTESTINAL 
TONE 


Because recent studies have shown that 
vniarnm Bi has a beneficial effect on the 
tone of tlic intestines, this vitamin is rccciv- 
inft more and more attention as an aid in 
ireatmR atonic constipation. 

A Rood source of vitamin Bi is Kellogg’s 
All -Bran Notice below how the vitamin Bj 
content of All-Bran compares with that of 
other foods. 

The presence of this vitamin, in such 
plentiful quantities, in a food which also 
contains natural “bulk." is being recognized 
os a further reason for recommending this 
laxative cereal. 


IT TAKES 



CON'XOTATIONS. By H. J. Sim.s Denvt'r, ('dK). 

Many writers credit Petit with n-portint: the fir^t 
of eventration of the dlaphratrm. It is frequently statnl 
in literature that Petit recorded his cii«e in 1700. Hfnvevtr, 
Petit died on April 20, IToO. The name evcntmlion 
priven io the disease hy Beclard who was menttoned in the 
writint:s of Criivoilhicr. Marsh, in 1807. reported the !>>! 
in‘5tance of its clinical recottnition with autopHy 

CruvoiUiicr, in 1820, accurately described a cranial epi- 
dermoid, althnutrh T^opreslre and Dujniylien had previ- 
ously described similar neoplasm*?. In 18.'J8, .lohannft 
Muller contributed an excellent nmnoj^r.iph on this subject. 

Littre first visualized the po'-sihilitics of colostomy after 
ob-*erv‘injr in an infant a conjrenitnl division of the rectum. 
Such a procedure was carried out by Pillare, in 177r,. 

Bernay.s was the first in America to successfully re- 
move the entire .stomach. In 1801, he perfonned the first 
cesarean section for placenta previa. 

The use of zinc peroxide ns an antiseptic dr^'s^inj; wa« 
sutreested by KHas, in 11)03. 

Hippocrates rcco;rni 2 e<J and describwl hchiorvctnl ah- 
cesse.s. Celsu.s, dOO )'oars later, advised the u.‘?e of the 
knife in the treatment of fistula. One thousand years .after 
Hippocrates observation, Paul of Aifrina, not only de- 
scribed fi.sluhas and their complications, but ofTcred princi- 
ples in their surjricai treatment which is now recojtnircd. 

Dutms sjcm (H. A. Dujrns. 1800-1881) “If the fin^rers of 
the injured limb can l>e placed by the patient upon the 
sound shoulder while the elbow touches the thorax, there 
can be no di.«Iocation, and if this cannot be done, there 
must be a dislocation.'" 

Extradural nonparasitic cy.^t of the midthoraeic Tejjion 
was recognized by Schlesinfrer, in 1808. 

Sir Astley Cooper, in 1820, descril>ed tuberculous dis- 
ease of the breast ns a “eerofuhms RwcHInir of the () 0 ‘om.” 
Virchow bclieve.s the bren.®t immune to tuherculo«is. I*.an- 
creaux, 5n 3800, was the first to c.stnblisb the diatrno«is by 
microscopic examinnlion, Cunes, in 1808, ivo!nle<l the 
orjrnnism from the pus and successfully innoculalcd an 
animal with it. 

In 1888, Anton and Fulterer isolated the //. /vpAosiif 
from the pall bladders of fatal typhoid fever entfes. 

CONNOTATIONS. 7iy H, J. Sims Denver, Colo. 

The rapid formation of renal calculi followinp injur.* to 
the .«pinal cord was fir'll commented unon by Co’^telh), in 
1833. Ho stated Earle had previnu'^ly de«criUMl several 
cacos of lithiasis nttrihutahlo to injuries in tlu* Iuml»ar 
region. In IfiD.", Muller stated that in approximately !*> 
per cent of the ca'cs of fracture of the vertebrae when 
accompanied by paralytic symptoms result in formniiin 
of kidney stones. 

Aufrccht. in 18^0, reported n ea^e of primary myoma of 
the ripht saphenous vein oripinalin^r in the ret'i'»n of tlw 
internal malleolu*:. Boettcher, in 1^37, rep<'.*rted a -imilar 
ca'^e involving the ulnar vein. 

Duodenal ulcer followinp external burn*? hn« often 
reported in the literature, the first dt'^cription beir.K by 
Iy>np. in IRIO, and by Curlirip, in 18-12. 

A hipher incidence of Ostp»od-Schlatt''r'' djR^a*^'’ ha* 
been reported amonp the -Tnpane''e, Kato suppe?ted that 
the increased incidence i« n rc.^ult of frcfiuent knee^^^:L^ 

Hodpe'*. in 18=0, coined the term “pibrn’dal'’ «Inu* from 
the Latin pihtf, meaninp hair, and n/dns, menninv o*'**” 
Hr believed the lecion to lx* due to inv.apination^ of hmr.r 
in the postnatal fold. V’arren. in 1807, pifohably 
nijed this anomaly and suppe^ted that it 1.^ a re'^’dt o, 
chanpe prowth of the h.oir follicle^ in the sn'ral ^r* ■.> 'J). 

,Aberrant p.onereatir tj<«-'3e w.o*? rempnized by hh.K -n 
Jh.7C*. Zc-nker. in 1801, nttril^uted it to the formation o. 
an additional p.ancreatic bud from the forepat which o*'- 
vcloped a» an independent ma<^s which had Wn rarn^' 
a-way from its p*>int of oripin. 

Lateral diMoration of the v.-ri'-'t i< apparently rare, fjr 





Recovery from h)pochromic anemia, in cases treated with Hematinic Plastulcs, 
is usually rapid and unrestrained as evidenced by the early increase in the 
hemoglobin of the red blood cells. The suggested dail) dose of onl) three 
Hematinic Plastules Plain replaces massive iron feedings and diminishes the 
likelihood of gastric disturbances, constipation and 
diarrhea .... Hematinic Plastules provide ferrous 
iron and vitamins B and G in soluble gelatin capsules, 
available in two types. Plain and with Liver Extract. 

Inquiries from ph)sicians are given prompt attention. 


THE BOVININE COMPANY. CHICAGO, ILLINOIS 
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KONSYL 


The MucilagerwiiS'Fonning Pan 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


A n r A STAGES 
J Safe 

2 Effective 

3 Son-IIabit Forming 
i Easily Taken 

5 Priced for People of Limited 
Means UVio Have To “Take 
Something” Every Day. 

.1 Teaspoonful Makes .-1 Tiimblcrfid Of “Jelly" 


Burton, Parsons & Co, 

(EstahU?h.fd 1SS5) 
Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium glycocholatc and tauro- 
cholate, the salts of conjufiated colic 
acids in their native association as 
separated from fresh ox-gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-jjall — in disorders 
due to faulty bile functioning. 

Ifile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

OfTered in powder. Va oz.. 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


of the first recorded cases was mentioned in the Bulletin 
jie la Societe dc Chirurpie dc Paris, in 1S74. Another 
instance was noted in a manuscript on Fractures and Dis- 
locations by Hamilton, published in 1884. 

Cj'stic hyjrroma of the nech is a rare condition. Arnold, 
in 1865, concluded that a congenital defect represented the 
underlyinj: cause. 

Struma lymphomatosa. a rare type of abnormality of 
the thyroid jrland was first described bv Hn-shimoto, in 
1012. 

Piedcl. in ISS-'I, described a peculiar inflnmmatorj* con- 
dition of the thyroid ;rland which led to the formation of 
an iron-hard tumor. Twelve years later lie observed a 
.«jecond ca^e and in 1800, he published his observations of 
the di*Jcaso to which he pave the name rhcnhnrt'' .Sfnimi- 
/is. Boweby noted a similar case, in 1885. and described 
it a.s a filtratinp fibroma. 


OPPnsiirtMF.n, G. D. 

Jlcmrrj'iit or Jiraidifal T*rnrjroftsivc Ue'difi. J. A. M. A., 

710:210.1, AjynT 2, lO.ia. 

The author reports the case of a 28 year old Jcwi«h 
man who on January IS. 1028, ^^■as admitted to the ho.sipi- 
tal with the complaint of colicky abdominal pain unrelated 
to meals and of three weeks duration. On the day of ad- 
mi.^sion the pains became more severe and localized in the 
rie'ht lower quadrant. Clinically the condition was con- 
sidered an absecs*? of the nnpendi.v. Lanarotomy wa.s done, 
the appendi.v removed and the area drained. The convales- 
cence was stormv, tlm temnerature bcine' 107.6' F, on the 
first nost-oporativo day, but he was dischartred on the 
twenty-first day. 

Eiirht months later the .ecar broke down, drained a puru- 
lent material, and then healed spontanoonslv. On Mnv 5, 
1021, the patient was readmitted with the eomnlaint of 
pain over the scar for the past two weeks. The temnera- 
ture was 103® and there wa.s a fluctuant mass beneath the 
scar. This was incised, pus evacuated and three daVfi later 
fecal drainaee was noted. lodizofl oil was infected and 
revealed a fistula communicatintr with the cecum. The 
p.ntient was then di.echarced %rith moderate fecal drain- 
aeo. On .July 3! he wa.s readmitted but conscn'ative 
measures were decided upon and ho was airain discharged. 

On October 27 he was airain admitted with the complaint 
of weipht loss, febrile episodes, and abdominal pain for 
the past month. The fistula was still present and was 
studied 'rith X-ray and iodized oil. Laparotomy was done, 
the ileum and 12 cm. of the ascendin" colon were re.‘'cct<'d 
and an isopcrist.altic ileotransvcrse colonic anastomosis was 
done. Fatholorncal e.vamination of this revealed hyper- 
trophic chronic ulcerative inflammation of the colon. 

FoHoW'UP showed the patient to be well until June, 1936, 
when he developed Tvatcry stoolj and cpiproJ^tric pain. 
Operation was ajrain performed on November 7, 103G, and 
an ileosicmoidal .side to side isoperistaltic anastomo.ris was 
done. To date the patient is carrj’inR' on as a normal indi- 
ridual. 

From the^e results the author thinks it is not possible 
to differentiate between a residual and recurrent lesion 
and that when resection is done the ileum should be 
divido<I at lea.st 8 to 12 inches pro.vim.'il to palpable or 
visible involvement. In addition the operator should ex- 
amine the ileum carefully far above the lesion so a*: not 
to skip an involved are.a. 

Franci.s D. .Jlurphy, Milwauhc-e. 

Laidlaw. Gr.onnr. F. 

.VrsidiofirnsfoTnn. f/'r tflct Tumor 'of thr pniicrrnx. 

Atnrr. Jovr. Vcih., XJV, 2:725, March, 79-lS. 

The author a microscopic study of 0 “adtnorna-'^ 

of the islets of Lanirerhans” removed sur^rically from 6 
patient*?. Clinically it of interc-t because thc^e tumor? 




2 SIMPLE WAYS 

of Preparing 

Palatable High Concentrations 

of KNOX GELATINE 


P HYSICIANS are constantly asking us for 
formulae for the preparation of Knox 
Gelatine in a concentrated palatable form, 
useful in the dietary treatment of such con- 
ditions as muscle fatigability and gastric 
ulcer. Research on such formulae has shown 
these to be excellent. 


They are ideal when frequent fecdinps and 
extra calorics must meet adequately the 
level of nutritive requirement. Indicate<i to 
allay the pain in the gastric ulcer patient 
when given hourly. An adequate food 
adjunct both from the .standpoint of easy 
digestibility or ‘‘low residue" in gastro- 
enteric dysfunction or intestinal sta.sis. 
Also of value for their high amino-acetic 
acid (glycinej content in dystrophic muscu- 
lar conditions. 


“The Knox 

Fruit Stir” 

Place the contents of 2 envelopes of Knox 
Gelatine in .an ordinary saucer or cero.al dish. 
Add 8 tablespoonfuls of any desired fresh or 
canned fruit juice, such as grape juice. Let soak 
for five minutes and eat with teaspoon. 

Total: 4 ounce mixture — 
about 100 calorics 


“The Knox Milk Stir” 

Place the contents of -1 envelopes of Knox 
Gelatine in an ordinary drinking glass. Add ■! 
ounces of cold milk and allow to soak for five 
minutes. Add 2 more ounces of milk and stir 
until thoroughly soaked. Then place glass in 
small cooking kettle of hot water until gelatine 
milk mixture is thoroughly dissolved. Add 2 
more ounces of cold milk, which will bring the 
temperature to a satisfactory warm drink of 
about body heat. A tablespoonful of prune juice 
or a few drops of any bland flavor like vanilla 
may be added. 

Total: $ ounce liquid — about 250 calorics 


Why You Should Insist on Knox Sparkling Qelatine 

Because Knox Gelatine is 85% protein in an easily dige.stible form — 
because it contains absolutely no sugar or other sub.siance.s to cause 
gas or fermentation, Kno.x Gelatine should not be confused witit 
factory-flavored, sugar-laden dessert powders. Knox is 100% pure 
U.S.P. gelatine. Knox Gelatine has been successfully used in the 
dietary of convalescents, anorexic, tubercular, diabetic, colitic, and 
aged patients. 

Sample and useful Dietary Booklets on request. Write Dept. iJS 

PARKLING GELATINE 

IS PURE GELATINE - NO SUGAR 
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TRI-CALSATE 


The Buffered Neutral Antacid 

f rr. •'f*' Mar fijnt* 

« 

• >■ e e r l’i 1 "C TIlI- 

■ S S '* A T F »a"cr-«fu 5 !y 
• “«► ! r ' n r n : ».f 

I <•*.*«- «.Wr ♦>> ;'rrrM.>f* 

» .'fU f'f r.% 

.» I* c ra'‘i'J!> 

iWiv fnci A»onl the rleioQt 

e.eii itlrrat^tre to^ny Ctrclc of aSkuli 
rrutralitatjon 

F. H. PAXTON & SONS, INC. 

£ O^'O Ch*cogo, III 



For 



Convalescence- 

Afler ;iny illness, when 
I increased fluid intake of 

an alkaline nature is 
indicated, prescribe the 
real French Vichy, Vichy 
\ ( clestins. It helps speed 

i the journey b.ack to 

I health. 

; I50TTLEI) ONLY AT 

1 T H E SPRING, VKTIV. 

I FRANCE. 

! 

^ Af-tr»can Ager.cy cf French 

\ V'cny. Ire., 153 Kent Avc« 

! Drcaklyn. N. Y- 




were removed for the relief of hypoclyccmi.i with feven- 
nmi lonir continued collateral symptom’! of from t to ii 
years duration, .\I1 of the patients recovered from the 
operation. In 5 of the G patients operated upon the blood 
ruRar rc«e and the collateral symptom.^ disappcarcii 
promptly. In one case the removal of a tumor failed in 
trive improvement, but at a second operation one menlh 
later another tumor was found and removed, which re- 
sulted in prompt recovery of the patient. . 

The tumors were small, from d mm. to 2 cm. in diame- 
ter. In the larRor tumors there wa.s c.Kten?ive fibrosU 
and calcification. Hyaline degeneration wa.s .also noted. 
Structurally they resembled cicantic islet.s of I-anRcrhansl 
They duplicated the pattern of normal islet.s. They arose 
from the duct epithelium of the eland. According to Ben. 
■sley nnd others the duct epithelium of the pancreas is the 
source of all prowth and repair. In the embryo, ns .shou-n 
by Benslcy, epithelial buds from the duodenum (rrow 
toward the .spleen ns brnnehinc pancreatic, ducts. Thi.s 
duct epithelium is totipotent: i.o., at one point it difTeren- 
tiales into acinous cclhs, at another point into islet colls, 
and at other point.s it pushes forward as branehinp duct.«. 
Thi.s property of the duct epithelium i.s retained through- 
out life, and upon it depends the remarkable instances ef 
complete rcRcneration of the pancreas as a whole, as has 
been observed in the adult rabbit (Graucr). Once difTeren- 
tinted out of the duct epithelium the islets rtow by pro. 
lifcralion of their own cells (Bensley). 

The i.slet tumor.s may be refrarded as a reaction of the 
duct epithelium to a stimulus that has called forth its 
duct-buildinir and l.slet-huildinR potencies, Icas'inc the 
acinous-buildinjT potency in abeyance. 

The name ne.sidioblastoma is proposed in order to pive 
sDceific indentification to these tumor.s as well ns to avoid 
the more cumbersome desisnalion of adenoma of the islets 
of I-aniterhans. Selecting the Greek word for islet, tbe 
cells which differentiate out of the duct epithelium to huiid 
i.slets may be c.alled nc.sidiohiastsislct builders, nnd when 
they form tumors the latter may be termed ne.sidiob!.ss- 
toma. As there is some evidence of n diffuse or dissemi- 
nated proliferation of the islet ceils as a po.ssible c.suse 
of hj-poRlyccmia, canyinc the application of the name 
further, it would be logical to dcsiitnntc such diffuse pro- 
liferation of nesidioblasts ncsidioblnsto.sis. 

K. IV, .Tones, Bortland, 


HAirrv.vn, C. A. anp IVarkaxv, .1. 

Duodrnnl Uterr rtf; a Cattttr rtf Death i» ft Cose af 
Mrttittpocnerte Mcnirtciitif. J, A. .-1., JlOtllOI. 
Apri'. 2, ;.wy. 

Ulcer of the duodenum frequently occurs in childhood. 
In early life it usually occurs in the new born .sufferin? 
from melcna neonatorum and in marantic inf-int". In Infer 
childhood ulcer is the result of trauma, burns, nephritis, 
uremia and infections. Ulcers due to infection includ" 
those associated with tuberculosis, syphilis, t>'phoid, pneu- 
monia. small pox, chicken pox. scarlet fever, diphlheris. 
measles, eiysipclas, pemphigus and appendicitis. It httr 
never l>ccn reported, however, in association with menimro- 
coceus menintritis. The authors report the case of a noRro 
Iwy who came under their c.arc. The entrance cnmpl.sint 
-.s-as pain in the chest nnd abdomen. The ndmi'«ion 
temperature was 101. i'. The evening after .sdmif”ion h" 
bad a convulsion and the next day the neck hcc.sme rind. 
Kerniir'* sjjsa was Tvositive, spjnal puncture reve.slcd a 
pressure of 20 mm. and a cell count of .0000 per cub’C 
minimetcr. Culture of the spinal fluid was po"il!ve for 
n-.’-ninmcocci. The p.atient was tre.sted with nntim'minro- 
r-ccus serum and he appeared to be improving. He rud- 
d'T.ly dtvelofiC'd slight tremors of the body. A .soap“U'!' 
eu’-ma was return’-ti with a larRe amount of soft brown 
ft-cal matter. He died within two hours. Autopy* reveal’ - 
a duodenal ulcer, sections of which showed Rram-nevrative 
rfiolccocc: similar to those found in the menince". 

Francis ». Jlorphy. Mnw.aul-sr. 




»»» ANNOUNCEMENT 

F or the medical management of gastric and duodenal ulcers, Col- 
loidal Aluminum Hydroxide has proved strikingly effective ... in 
a triple role; (1) By its unusual affinity for the gastric and duodenal 
mucosa, it provides a protective mechanical barrier against irritation. 

(2) Its astringent action assists in controlling hematemesis. And most 
important, (3) its high acid-combining powers fix free acid and pre- 
vent digestion of the delicate fibrin of the clot by strong unbuffered 
gastric juice. With this triple assistance, the healing process is suc- 
cessfully facilitated — without disturbance of the acid-base balance, 
or evolution of gas, or stimulation of a secondarj'^ acid rise. 

Authorities, however, have pointed out the rigorous standards to 
which the product must conform. Colloidal Aluminum Hydroxide 
(Truesdale) , manufactured by special process, has therefore been re- 
leased to the medical profession in response to a demand for an 
efficient, highly palatable and thoroughly ethical preparation. By 
direct titration, using Toepfer’s reagent as indicator, it can adsorb 
and neutralize at least 12 times its volume of N 10 hydrochloric acid 
in less than 30 minutes. 

The excellent clinical results attained both by its oral administration, 
and by the use of the newly improved Truesdale Drip Apparatu.s, 
recommend it for the gastroenterologist’s use. hotiics. 

Literature and samples on request 


The TRUESDALE COMPANY, Inc. 

IGO East 5Gth Street New York, N. Y. 
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INTESTINAL PUTREFACTION i 


Kao-lactos b combines (he valuable therapeutic properties of three 

v.'idely used adjuncts to the treatment of intestinal toxemia: 


• Crookes Colloidal Kaolin: — aluminum silicate in cm extremely fine state of colloidal 
subdivjs:on to oid in removing bacterial toxins and to soothe irritated mucous 
membranes. 


• Lactose: to aid in the production of an aciduric flora. 


• Vitamin B: to assist in overcoming a deficiency which often induces onorexia and 
ga.stric and intestinal atony. 


AV£BACE dose 1 to 2 icespoonfuts in 
v.'c’rr ckojt cnc hnlj hour before jreafs. 

Supp.\<*d jr. powder forr*. in ■{ or. bottle* 
to physiaar.s on requert. 


In CO 80 * of bypcrocidity and peptic ulcer the use of 
LACTALUMINA- the original colloid of aluminum hydioxide - 
is euggested to control excess acidity without inforlering with 
normol digestive processes. Supplied in liquid form in 6 


Kao-lactos b 


CROOKES LABORATORIES. INC. • New York. N. Y. 
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I'l;: '• Third rUsS" of int<>*tina1 rotation: failure of 
»-v..r.d ard third rtniTe* of rotation- 


!!;>■ hornird .‘•ac. The pni.vim.'il cnil-i of tho intc.stino 
* rit> r th"- .'ihdomiiial cavity to the rifthl of the median 
I'ortion of t!io meyrK-olon, which forms a median .septum 
with the al“iomir.al part of the colon and e.xtend.s up- 
ward to the central notch of the liver and downward 
to the pehis. Thus, tlie coils /ir.«t fdl the lower part 
of the ahdomen helow the riyht lobe of the liver 
'(■•nter -sp'-cimen in Fip. 2). and pu.sh the median 
'•'■ptum backward and to the left and swinp it back 
.'0 that the remairiiiif coils pa.«s in front of it and come 
to lie pejow the .stomach, the omental bursa and the 
left lobe of the liver. tVhen the colon enters the ab- 
domen. it must lie. therefore, with tho main vessels 
als.ve the muiss of small intestine. 

The colon resi-'ts beiidinfr better than does the .small 
intestine and thus naturally tends to assume the direc- 
tion of a straifht line; when it enters the abdomen, it 
tenils to come into line with tho part already there 
isp '<im<n on the riyht in Fiy. 2). Thus, the colon is 
d|spo--,.(i to turn to the rin'ht. An immediate turn to 
the rii’ht. however, is hampered by entanglement of 


tbe colon between the hepatic coils of inte.stino and the 
ci-cum. There are no pcrisf.altic movements at this 
statre, but the intcstinc.s tend to keep their position at 
the full length of their mesenteries and thus to float 
the cecum from between their coils. This action of 
the intestines, combined with tho intrinsic tendency 
to resist hendintr, places tho oriftinal timhilical portion 
of the colon, from left to riKht, across the root of the 
mesentery of the umbilical loop, with the cecum polnt- 
inp to the ripht. If. however, the colon returns first 
to the abdomen, it lies under or dorsal to the duo- 
denum. 

Rotation is limited to that portion of the intestine 
and its mesentery which constitutes the umbilical loop. 
The duodenum and the abdominal portion of the colon 
arc not involved. The position of the oripin.i! colic 
anplc in the ndult is to the left of the middle of the 
transverse colon, so that actual rotation of the intc.'- 
tine afTcct.s only tho portion of the intestine which i.s 
situated between the duodenojejunal bend, proxim.ally, 
and the left of the middle portion of (he (ransver.»c 
colon, dist.ally. 

In Fip. in the specimen on tlic left, robation is 
completed. Tho small intc.stine now occupies the left 
side of the abdomen. Tho ileum now enters the colon 
from left to ripht. The descendinp portion of the duo- 
denum is dors.al to the colon. 

The p-n-ssinp of the colon and cccum from the upper 
ripht portion of the abdomen to the ripht lower portion 
i.s knoivn as the third stnpe of rotation. In man. this 
increase in the Icnpth nnd e.xtcnsion of the eolon so 
that the cccum occupies the ripht lower abdominal 
quadrant may not he finished before the end of the 
first year of extra-uterine life. Occasionall.v. the third 
stape of rotation is never completed fspecimen in 
center of Fip. 2). 

The specimen on the ripht in Fip. .1, illustrates in- 
testinal arranpements when there ha.s been a failure 
of both the second and third .stape.s of intestinal ro- 
tation. 
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welcomed the opportunity to investipate thi“ .advance 
in science, known as pastroscopy. Startlinp a® it may 
seem, this non-surpical procedure of obji-ctively ex- 
pdorinp the interior of tho stomach h.as, within the 
short space of five years, l>een est.ahlished and accepted 
throuphout the world. 

The historical backpround of p.-i-=tro=copy warrants 
brief consideration. Ku-“,-mauI (1), in ISfi®. pior.ftred 
in this field, nnd for many years investh’aiors at- 
tf’mptKl p.a.stroscopy without not.able achievemerit. In 
U02. however. Ur.’ Rudolf Schindler f2) introducer! 
the first practical pa.strcscope. which ha.s .since cle,ar*d 
up many controversial points repanlinp patholopy of 
the strrmach. Oasiro-cf.pic studies have revealc-d f.act-s 
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Pigr. 1. X-ray appearance of stomach and duodenum. 
Note the deformity in the pyloric region and duodenal 
bulb. (Case No. 1) 


which will undoubtedly have a far-reaching effect on 
our present concept of the diagnosis, prognosis and 
treatment of gastric disease. 

The revelations of gastroscopic studies have been 
increasingly enlightening in v'arious diseases of the 
stomach, but probably the most noteworthy contribu- 
tions have been in the diagnosis of gastritis. 

For years, chronic gastritis has been cloaked in 
mystery; accepted by some and denied by others as 
being a true pathological condition. In the past some 
of our standard medical te.Nt-books have either rele- 
gated it to a place of insignificance or ignored it 
entirely. 

Today, however, to deny the existence of chronic 
gastritis as a definite disease entity would be as er- 
roneous as stating that gastric ulcer or gastric carci- 
noma did not exist. The work of Hurst (3), Schindler 
and Ortmaj’er (4), Faber (5), Konjetzn.v (G) and 
others proves conclusively that chronic gastritis must 
be added to our nomenclature of gastric disease. 
Eusterman (7), in a recent publication on the Gas- 
tritis Problem presents conclusively established cases 
of gasU'itis, in which the diagnoses were confirmed at 
necropsy by histologic e.xamination of surgically e.x- 
cised or resected tissue or by combined clinical and 
gastroscopic, or by roentgenologic findings. An inter- 
esting aspect of his repoil deals ivith ten cases of 
sub-acute or chronic gastritis in which operation was 
performed. The pre-operative studies of the stomach 
indicated organic disease such as polyps, ulcer or 
carcinoma; yet the operative and histologic date dis- 
closed only sub-acute or chronic gastritis. In his re- 
port there is no evidence to indicate that these patients 
had been gastroscoped before operation, and Euster- 
man concludes that, obviously, the solution of the gas- 
tritis problem depends chiefly on gastroscopy. 


There were many classifications of gastritis before 
the advent of gastroscopic studies, but since then, the 
simplest scientific arrangement has been propo.sed by 
Schindler (4) who divides chronic gastritis into four 
groups: 1 — Superficial; 2 — Hypertrophic; 3 — Atro- 
phic; 4 — Post-operative. 

The gastroscopic appearance of these various types 
of chronic gastritis has been fully described in previ- 
ous communications by Schindler and others. 

Gastroscopically, it has been obseiwed that there is 
a close relationship between atrophic gastritis, perni- 
cious anemia, polypoid and malignant lesions of the 
stomach. It is not uncommon to find atrophic gastritis 
and polyps in cases of pernicious anemia, and the 
malignant degeneration of polyps is not infrequent. 
In cases of pernicious anemia, with ativphic pastritis, 
Jones, Benedict and Hampton (8) have observed 
gastroscopically a regeneration of the mucosa after 
adequate liver therapy. 

Turning to the problem of gastidc ulcer and its 
generally conceded tendency to become malignant, we 
are .again confronted with inconsistent evidence. D.ata 
based upon voluminous statistics obtained from large 
clinics would indicate that five to as high as thirty-five 
per cent of gastric ulcers become malignant. Where 
can one find sol.ace in this niorbidit.v? The most com- 
forting answer to this question would seem to be 
found in Schindler's (9) gastroscopic observations of 
gastric ulcer. In over one hundred cases of true gastric 
ulcer he has not observed one to become malignant. 

From the standpoint of differential di.agnosis wo 
have unhesitatingly employed gastroscopy whenever 
indicated (10). The presentation of three cases with 
unusu.al aspects seems justified in an .attempt to stimu- 
late greater interest in this relatively new field of 
objective science. 

Case 1. Jlr. C. D., a real estate broker, forty-two years 
of age, referred by Dr. Sidne.v Cou.sin.s, complained of a 
gnawing epigastric pain. The pain occurred about one 
hour after meals and had been recurring intermittcntl.v 
for fourteen years. Food or alkali had given immediate, 
though temporar.v, relief. There had been some nausea 
and vomiting of blood. There was anorexia and weakness 
but no weight loss. Ph.vsical examination revealed under- 
nutrition of eighteen pounds. Gastric analy.sis — free HCl 
50°, total acidity 70°, W.as.serman and Kahn test negative. 
He brought with him the following roentgenologic report 
(Fig. 1). 



Fig. 2. Showing circumscribed area of rarefaction in 
the duodenal cap. (Case No. 2) 
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Fip. 3. Re-examination of stomach and duodenum show- 
int: absence of area of rarefaction in the duodenal cap. 
(Case No. 2) 


"The stomach shows very marked hyperperistalsis and 
there is a large deforming lesion of the pyloric region in- 
volving both the pylorus and cap, which does not produce 
obstruction. This is probably due to an ulcer, but lues and 
early malignancy must be considered. It is suggested that 
the stomach be re-examined in a brief period.” One week 
later, we have the following report: “Re-examination of 
the stomach shows a definite ulcer of the duodenal cap. 
There is an inflexible infiltration along the greater and 
lesser cuiwatures of the pylorus for a distance of about 
three centimeters. This may be due to scar tissue, but the 
possibility of an early malignancy is great enough that an 
exploratory operation is advised.” At gastroscopy ten 
days later the following was observed: “The antrum was 
best seen in the four o’clock position, which was most un- 
usual, indicating that the pylorus was not free to fall an- 
teriorly. This unusual lack of mobility probably signifies 
a fixation of the pylorus or duodenum by peri-pyloric ad- 
hesions. No peristalsis was observed in the antrum. Distal 
to the musculus sphincter antri on the greater curvature 
was a fairly good sized bolus of thick grayish white 
tenacious mucus. This pathological mucus was adherent 
in spots to the antral mucosa near the pylorus, but with 
each respiration it seemed to separate in web-like fashion. 
There was another small fleck of yellowi.sh-white mucus 
adherent to the musculus sphincter antri. At first it gave 
the impression of a little deeper shade than that normally 
seen. The mucosa appeared to be more edematous than 
hypertrophied and, at times, had some aspects of stalacti- 
tes, but not true polypoid in character. This left no 



doubt that a moderate degree of superficial gastritis of 
the antrum was present. No new growth could be observed. 
Proximal to the angulus there appeared to be a cup-shaped 
depression of the mucosa which may have represented 
some redundancy of the mucosa in this area, but not a 
true diverticulum. This could account for the slight out- 
pouching seen on the lesser curvature with the X-ray. In 
the mucus lake no bloody mucus was observed, but most 
of it was of a moderately thick consistency containing 
bubbles. 

Gastroscopic Impression: Peri-pyloric and peri-duodenal 
adhesions preventing proper rotation anteriorly of the 
stomach with the patient in the left lateral position. 
Superficial gastritis of the antrum.” On the basis of this 
report, the patient was not subjected to operation but 
treated medically for duodenal ulcer. A communication 
discloses that this patient has entirely recovered. 

Case 2. Mrs. W. T., twenty-eight years of age, house- 
wife. Referred by Dr. Karl Corley. On May 1, 1937, the 
patient had several tarry stools and complained of weak- 
ness and dizziness. The physical examination was negative 
except for generalized pallor. Haemoglobin was Sf/r and 
R.B.C’s 2,700,000. The surgical consultant made a pro- 
visional diagnosis of duodenal ulcer, Meckel’s diverti- 
culum, or carcinoma or benign tumor of the cecum. On 
May 10, ten days later, the first X-ray report was as fol- 
lows: (Fig. 2) “The esophagus and stomach are normal. 
There is a circumscribed area of rarefaction in the duo- 
denal cap, which suggests a benign lesion, probably 
polyp.” Two days later: (Fig. 3) “Re-examination of the 
stomach and cap shows no evidence of abnormality of the 
cap, but duodenal polypi have their origin in the mucous 
membrane of the stomach and may protrude through the 
pyloric sphincter or may not, which accounts for its ap- 
pearance at one examination and not at another.” From 
this report it was evident that surgical exploration was 
indicated, but before this was done, gastroscopy was re- 
quested. The gastroscopic report was as follows: "The 
antrum was well seen and the pyloric opening was easily 
identified. The mucosa appeared normal in all respects. 



Fig. t. Appearance of duodenal cap eleven days after 
first examination. (Case No. 2) 


Fig. 5. X-ray appearance of stomach and duodenum. 
(Case No. 3) 
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There was no abnormality in the body of the stomach or 
in the fundus.” One week later the patient was re-ex- 
amined with the X-ray by another roentg-enolopist who re- 
ported as follows: (Fig. 4) “Fluoroscopic examination of 
the stomach is negative. The duodenal bulb is regular. 
There is a slight irregularity of the second portion of the 
duodenum. The possibility of this being an ulcer should 
be considered.” The patient apparently has recovered. The 
final diagnosis was not verified by operation, but it is pre- 
sumed that she was suffering from hemorrhage from a 
duodenal ulcer. 

Case 3. Mr. C. P., fifty-five years of age, carpenter by 
occupation. Admitted to Emergency Hospital March 20, 
1937. This patient gave a two-year histoiy of intermittent 
severe epigastric pain following the taking of food. There 
was slight loss of weight and strength. The physical ex- 
amination was essentially negative. The abdomen was flat 
and soft without masses or tenderness. Haemoglobin was 
54%, R.B.C’s 2,940,000. Gastric analysis, without using 
the Alcohol test meal and Histamine, revealed absence of 
free HCl and a total acid of 35, with microscopic blood 
present. Examination of the feces, using the Benzidine 
Test for occult blood, was positive -f-k. The X-ray report 
was as follows: (Fig. 5) “Fluoroscopic examination of 
the chest and esophagus negative. There is no evidence of 
disease of the stomach or duodenum. There is a sensory 
resistance just below the greater curvature which was 
very suggestive of a lesion of the pancreas.” Fifteen days 


after admission to the hospital the patient was di.«chnrgcd 
with the following working diagnosis: po.ssible carcinoma 
of the stomach, po.s.sible carcinoma of the pancreas, 
possible peptic ulcer. Ten days later, April 22, 1937, the 
patient was re-admitted to the hospital for ga.stroscopy 
which revealed a rather large friable hemorrhagic carci- 
noma on the anterior wall and greater cun-ature of the 
stomach. One week later abdominal operation was per- 
formed and an inoperable malignant mass was found on 
the anterior wall and greater curvature of the stomach. 
Nineteen days later the patient died. At necropsy a section 
of the mass revealed an adenocarcinoma, grade three, 
papillary type. 

COMMENT 

From these case reporLs one would naturally assume 
that one method of study was more decisive than the 
other. However, this is the e.xception rather than the 
rule as X-ray and gastroscopy should supplement each 
other and should not be viewed as competitive branches 
of science. This is especially true where there is a 
divergence of opinion as to the differential diagnosis. 
I would, furthermore, caution against over-enthusiasm 
in this new field of obseiwation, as only by a conserva- 
tive attitude and careful study of each case, together 
with accurate correlation of all data obtained, can the 
merit and value of gastroscopy be appreciated. 
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A Simple Test For Determinins the Presence oF Gastro-Intestinal Lesions 

A Preliminary Report 

By 

EDWARD E. WOLDMAN, M.D.* 

CLEVELAND. OHIO 


T here are a good many occasions when the phy- 
sician feels the need of a simple test to determine 
the presence or absence of a gastro-intestinal lesion. 
The patient may be so ill that roentgenographic study 
is impossible or contraindicated because of bleeding 
or possible perforation. In instances in which radio- 
grams can be made, the evidence they furnish is not 
always conclusive, for healed lesions with scar for- 
mation, or deformities due to a spastic duodenum can 
not always be distinguished from active lesions. The 
availability of a simple procedure of this type would 
also aid in differentiating between organic and func- 
tional disease of the gastro-intestinal tract, and be- 
tween gastro-intestinal disease and diseases outside 
the digestive system which display s>Tnptoms refer- 
able to the stomach or intestine. 

It was the inability of the roentgenologist to state 
positively whether the deformity obsen’able in the 
roentgenogr.am of a patient who had received treat- 
ment for peptic ulcer indicated a healed or an active 

*Vi.itant. Department of Mc4icine. St, LaLe's Ilcpital. (From the 
Department of GastroKntcrolot:>*). 


lesion which recently led me to search for a procedure 
which might give more accurate information in the.se 
doubtful cases. 

It seemed rational to assume that a non-toxic sub- 
stance which is not normally absorbed through the 
mucous membrane of the digestive tract, but which 
might enter the circulation through any break in the 
mucosa with eventual excretion in the urine, would 
be suitable for this purpose. 

After preliminary investigation, it appeared that 
phenolphthalein might prove of value in such studie-. 
This drug has been used widely as a mild laxative, and 
has been the subject of e.xperimental inve.stigation by 
numerous workers. All of these are agreed that practi- 
cally 90 per cent of the phenolphthalein is excreted 
almost immediately with the feces. Vamossy ( 1 ) be- 
lieves that the small quantity of phenolphthalein ab- 
sorbed is converted into a conjugate, probably a sulpho- 
compound. In a series of G50 cases in which a .small 
medicinal dose of phenolphthalein has been taken by 
mouth, Fantus and Dyniewicz (2) have found that 
free phenolphthalein is generally absent in the urine, 
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but that conjugate phenolphthalein is always present. 
They also observed that with larger doses, a greater 
proportion of patients display free phenolphthalein in 
the urine, and the quantity of conjugate phenolphtha- 
lein is correspondingly increased. Abel and Rowntree 


Table I 

Results of the phenolphthalein test in patients with 
gastro-intestinal lesions 


1 

Diajrnosis 

Cases 

Result 



Positive 

Necativc 

DuoJcnal ulcer 

1? 

16 

1 

Gastric ulcer 

3 

3 

0 

Hematemesu 

4 

4 

0 

Carcinoma of stomach 

G 

C 

0 

Carcinoma of colon 

3 

3 

0 

Ulcerative colitis 

c 

2 

0 

Total 

3S 

34 

1 


(3) showed that phenolphthalein is not absorbed by 
the small intestine in dogs, but that there was evidence 
of slight absorption by the large intestine. 

Since phenolphthalein is widely used as a chemical 
indicator, its detection in the urine, even in minute 
quantities, is a very simple procedure. Phenolphthalein 
produces a pink or red color in alkaline solutions, and 
hence its presence, in dilutions as high as one to ten 
millions, is plainly sho^vn by the addition of alkali to 
the urine. 

Phenolphthalein is non-toxic, even in large doses, 
and there is no other contraindication for its use. The 
few untoward reactions ivhich have been reported have 
been of allergic t\'pe in hypersensitive individuals 
(f. 1). 

For the purposes of this test, it is advisable to ad- 
minister the phenolphthalein in solution, and in a 
quantity small enough not to produce a laxative effect, 
nor to be capable of detection in the urine of normal 
individuals. Phenolphthalein is not soluble in water, 
but is readily dissolved in 95 per cent alcohol (5). 
Even if the alcohol is slightly diluted with water, it 
will stay in solution, but it will precipitate out in a 20 
per cent alcohol-water mixture. For this test, 1 gram 
of white phenolphthalein is dissolved in 100 c.c. of 95 
per cent alcohol. The dose administered is 10 c.c. of 
this solution, or 0.1 gram of phenolphthalein. 

The procedure is as follows: The patient drinks 10 
c.c. of the 1 per cent solution of phenolphthalein in 
alcohol, diluted to 30 c.c. by the addition of water. 
The water is added to give a larger volume of liquid 
in the stomach, and to make the solution more pala- 
table. by reducing the strength of the alcohol. The 
solution should be administered in the morning, when 
the patient is in a fasting state, because food may 
prevent the solution from reaching the lesion in the 
gastro-intestinal mucosa. If the stomach is full of 
water, the solution might become too dilute, or the 
phenolphthalein might precipitate out, and hence not 
reach the break in the mucous membrane. The patient 
is instructed not to cat or drink for one hour after 
taking the phenolphthalein. 

Specimens of urine are obtained two and four hours 


after the patient has taken the phenolphthalein solu- 
tion. In some instances a si.x-hour specimen may also 
be necessarj-, in case the patient has some condition 
which may delay the appearance .of the drug, such as 
acute or chronic nephritis, cardiac failure, fever or 
deh.vdration. 

A portion of each specimen of urine is poured into 
two containers, one to be used for comparison of color 
, sm'th the other portion, to which 10 per cent sodium 
hydroxide solution is added. The best containers for 
the specimens are white porcelain evaporating dishes 
or small beakers placed on white paper. Test tubes are 
not satisfactory for these color comparisons, for there 
is not enough depth to the fluid in them to bring out 
the color. The 10 per cent solution of sodium hydro- 
xide is added with a dropper until no more change in 
color takes place. Occasionally a precipitate is formed 
when the alkali is added, because of the presence of 
earthy phosphates which are insoluble in alkaline 
solution. 

The urine must be examined promptly, for other- 
wise false positives may be obtained. As Fantus and 
Dyniewicz (2) have shown, conjugate phenolphthalein 
is always present in the urine of a person who has 
taken phenolphthalein. This does not yield a pink color 
on the addition of alkali, but if the urine is allowed 
to stand, some chemical action takes place, probably 
through bacterial activity, which liberates free phenol- 
phthalein and produces the characteristic reaction. 

The test should not be repeated for several days, as 
phenolphthalein can be detected in some instances 
forty-eight or seventy-two hours after ingestion. If a 


Table II 

Results of the phenolphthalein test in patients without 
gastro-intestinal lesions 


1 Diagnosis 

Cases 

Result 



Positive 

Negative 

Kortnal persons 

31 

0 

31 

Gall bladder disease 

11 

0 

11 

Cardiovascular disease 

0 

0 

9 

Diabetes 

3 

o’ 

3 

Arthritis 

8 

0 

8 

Asthma 

4 

0 

4 

Renal ealculns 

2 

0 

2 

Morphine addict 

1 

0 

1 

Healed ulcer 

C 

0 

C 

Coronary thrombosis 

1 

I • 

0 

Multiple sclerosis 

1 

J 

0 

Total 

77 

2 

75 


repetition of the test is desired, a specimen of urine 
should be tested before an additional quantity of 
phenolphthalein is administered. 

CLINICAL STUDY 

It was necessary to prove that the phenolphthalein 
does actually pass into the circulation through any 
break in the continuity of the mucous membrane, be- 
cause of an ulcer or a malignant growth, and then is 
excreted with the urine in sufficient quantity to be 
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detectable on the addition of sodium hydroxide solu- 
tion. We had an opportunity to demonstrate this on a 
patient who had a carcinoma in his mouth on the 
lower jaw. A piece of cotton was saturated with the 
solution of phenolphthalein and placed on the lesion 
in his mouth for one hour. The patient was instructed 
not to swallow any of the solution. Phenolphthalein 
was present in the urine at the end of four hours. A 
normal person who had no break in the mucous 
membrane in the mouth was subjected to the same 
test, without any evidence of phenolphthalein in the 
urine at the end of four hours. Several days later, the 
patient with the carcinoma in his mouth was asked to 
drink the phenolphthalein solution through a straw so 
that it would not come in contact wth the lesion. The 
urine was examined two and four hours afterward, 
and no evidence of phenolphthalein was found. 

This test has been performed on 112 subjects. 
Seventy-seven were individuals who had no apparent 
gastro-intestinal lesion, and thirty-five had gastro-in- 
testinal lesions demonstrated roentgenologically or by 
other means. 

Of the 35 patients with lesions, all but one showed a 
positive test for phenolphthalein in the urine (Table 
I). In the exceptional instance, there was radiographic 
evidence of an irregular duodenal cap, and the patient 
had pain one-half hour after meals which was relieved 
by food but not by alkalies. Since the last finding is 
atypical for duodenal ulcer, the patient may not have 
had an active lesion. The case is listed with the cases 
of gastro-intestinal disease, because of the roentgeno- 
graphic picture. 

Of the 77 cases with no apparent gastro-intestinal 
lesion, 75 exhibited no evidence of phenolphthalein in 
the urine after two and four hours. Two patients in 
this group displayed free phenolphthalein in the urine 
(Table II). This control series included 31 normal per- 
sons in good health (internes, nurses and colleagues) 
and 46 patients, both ambulator}' and hospitalized, 
who had some disease other than that of the gastro- 
intestinal tract. The hospital patients were used be- 
cause it was felt that they would furnish data which 
could be compared fairlj' with those obtained in the 
group of patients with peptic ulcer or carcinoma of 
the gastro-intestinal tract. The two patients in this 
control group in whom tests for free phenolphthalein 
in the urine were positive were both too ill to check 
thoroughly for the presence or absence of a gastro- 
intestinal lesion. One had advanced multiple sclerosis, 
and the other coronar.v thrombosis. The latter died a 
few days after the test was made, but post-mortem ex- 
amination was refused. It is possible, of course, that 
these patients may have had some lesion in the 
stomach or intestines which was not suspected or was 
masked on account of the other disease present, but 
this has not been proved. 

Several cases in this study deserve special comment. 
One patient, F. H., male, aged 62 years, had a mass 
in his epigastrium. The roentgenologist’s diagnosis 
was "retroperitoneal tumor probably in the pancreas, 
which causes a pressure defect on the lesser curvature 
of the stomach.” In this case, the phenolphthalein 
test was sti'ongly positive. The patient died and a 
post-mortem examination revealed an adenocarcinoma 
of the stomach. 

Another man, J. L., aged 60 years, was in the hospi- 
tal with a carotid sinus syndrome. A very poor history 


was obtained because of the patient’s inability to speak 
English. The phenolphthalein test was positive. After 
this, he was sent to the X-ray department for gastro- 
intestinal study, where a diagnosis of duodenal ulcer 
was made, confirming the results of the phenolphtha- 
lein test in a patient in whom a gastro-inte.stinal lesion 
had been unsuspected. 

A patient of Dr. E. D. Gumming, G. W., female, 
aged 56 years, had an hour-glass stomach which was 
thought to be due to an ulcerative lesion cau.sed by 
either a gastric ulcer or a gastric carcinoma. The 
phenolphthalein test was negative after two hours, 
four hours and six hours. The following day an ex- 
ploratory laporotomy revealed a fibrous band which 
encircled the stomach causing a marked constriction. 
This band was cut and the constriction immediately 
disappeared. No evidence was found of an ulcer or 
carcinoma. 

Many urine specimens which contained no free 
phenolphthalein at the end of four hours, did .«how its 
presence after standing 24 hours. This no doubt was 
due to the splitting off of free phenolphthalein from 
the conjugate form. Additional evidence of this re- 
action was observed in several other specimens in 
which a pink color was obtained on the addition of a 
10 per cent solution of sodium hydroxide at the end 
of the test period, but yielded a deep red color with 
alkali after standing 24 hours. 

In the series of tests here described, only qualitative 
estimations have been recorded, which seems to indi- 
cate, in a small series, a high degree of reliability in 
determining the presence or absence of a lesion in the 
gastro-intestinal tract. At the present time, more e.x- 
tended studies are in process to attempt quantitative 
estimations, since there is some evidence that the 
quantity of phenolphthalein e.xcreted may have a re- 
lation to the size of the lesion. These studies will be 
the subject of a later report. 

SUMMARY AND CONCLUSIONS 

A simple test is described for detennining the 
presence of a break in the continuity of the gastro- 
intestinal mucous membrane. This is accomplished by 
the administration of 0.1 gram of phenolphthalein in 
alcohol solution, which is easily detectable, if present 
in the urine, by the addition of 10 per cent sodium 
hydroxide two or four hours after ingestion of the 
test solution. If the test is positive for free phenol- 
phthalein, a break in the mucous membrane of the 
gastro-intestinal tract caused by ulcer or carcinoma is 
indicated. If the test is negative, it indicates that the 
mucous membrane is intact. 

In a series of 112 cases, the possible error has been 
less than 3 per cent both for positive and negative 
findings. 

The reliability of the test depends on the sm.all 
quantit}' of phenolphthalein used, and prompt exami- 
nation of the urine specimens. If these conditions are 
disregarded, false positives may be obtained. 

Phenolphthalein is an ideal drug for this purpose 
because it is non-toxic, is easily taken by any patient 
in the small quantity required, and without la.xative 
effect, and the technic for its qualitative e.stim.ation in 
the urine is e.xtremely simple. 

The test has a wide field of usefulness in those cases 
in which roentgenographic evidence is of doubtful 
authenticity, in differentiating between functional and 
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firpanif distapc. and in rulinp out organic lesions of 
the ra«tro-intcstinal tract in diseases which may have 
symptoms referable to the digestive system. 
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on the Secretion of the Stomach of Man and Dog 

H, XECHELES, M.D., Ph.D., W. G. MOTEL, M.D., J. KOSSE, M.D. 

and 

F. XEUM'ELT, Jl.D. 

CHICAGO, ILLINOIS 


W HILE choline has no effect (1), some of its esters 
have pronounced effects on pastric secretion. Sur- 
prisinttly, the results of various investigators are 
widely di\erging. In 1930, Allodi (2) and Reggiani (3, 
with a test meal) found that acetylcholine (a.c.) raised 
gastric secretions. Bagnarcsi in 1931 (4) reported 
that a.c. incre.ascd volume .secretion distinctly and acid 
.secretion less markedly. Faroy and Deron (5) stated 
that unlike histamine, a.c. when injected daily for 
Iirolongeci periods, eventually raised the secretion of 
acid in clinical cases of an- and hypo-acidity, and 
recommended a.c. for the treatment of these con- 
ditions. 

In 1932. Wilkinson (C) reported that a.c. when 
given with a test meal raised the secretion of free 
HCl in normal liuman subjects. In 1933, Abbott (7) 
found increased free acidity in G out of 9 normal 
human subject.s and in some patients with achlor- 
hydria following a test meal and acetylbetamethyl- 
cholinc chloride (a.m.c,). Gebhardt and Klein (8) 



published that a.c. raised the acid secretion of the 
.stomach in only a few of their normal subjects. In 
19;'..'>. Ferguson and Smith (9) reported that, follow- 
ing a tc.st mc.al. small doses of a.m.c. increased and 
I.arger dn?e.s of a.m.c. diminished the secretion of free 
acid in monkey.s. in 193G, Myerson. Rinkcl and Dame- 
shek 110 ) published their results on patients with 
dementia praecox. Oing .a.m.c. they found decre.ase 
or di.'^apiwarancc of gastric acid .secretion and oven 
acid deficit. In 1937. Gray (11) from Ivy’s labora- 
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tory observed increased acid secretion with a.m.c. ami 
Destrec (12) made the same observation with carbami- 
noylcholin (dogs). Recently St-hnedorf and hw (1.3) 
reported that a.m.c. induced acid secretion of the 
stomach of monkeys refractoiy to histamine. In mo.st 
of the tests referred to above, the choline esters were 
given subcutaneously but in some, .intravenously or, 
in larger doses, per os ; one e.xperimentor gave a.c. in 
suppositories, besides (8). 

Our c.xperiments were begun in 1935 before we 
knew of Slyerson’s work, and the results presented 
below tend to e.xplain the divergence of results in this 
field. 

METHODS 

Five dogs with Heidenhain pouches were employed. 
Four were m.iles and one was a female; their body 
weight ranged between 12 and 20 kg. All of them were 
in excellent health. The animals were fasted for 21 
hours before the tests. The human subjects were 
normal adults, without gastro-infe.stinal or other com- 
plaints. They fasted for 14 hours before the tcsl.s. 
Levine tubes were passed through the mouth and the 
stomach contents were aspirated, measured, and all 
but 10 c.c. returned into the stomach, c.xcept in the 
case of the first aspiration, which was not reinjected. 
Ail drugs were given subcutaneously.* Free and total 
acid were titrated again.st dimethylaminoazobcnzene 
(method of Michaelis), and phenolphthalain, using 
n'lO >’aOH ; .acidity is e.xpresscd in clinic.al units, ti.e., 
ccm.s. of n TO XaOH required to neutralize 100 ccm.s. 
of gastric juice). Peptic activity was e.stimated by 
the modified Mett method and expressed as the pro- 
duct of Mett units and volume of secretion (14). 

RESULTS 

I. On Dogs. 

The data in Table I prove that a.c. chloride, a.c. 
iodide, a.m.c. chloride and prostigminc definitely raise 
the acid secretion of the Heidenhain pouch. 

A. Acetylcholine (Chart 1). 

A.C. is the weakest .stimulant among the drugs em- 
ployed; 100 mgm. had very little effect fexpt. So. 1) 
but 400 mgm. induced dl.=tinct rise.s of volume and 
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acidity .(expt. No. 2). The effect lasted for GO minute-s 
after the injection. Repeated injections of 10-100 m}?- 
of a.c. given every 10 minutes (e.xcept in e.xpt. No. 9, 
eveiy 30 minutes) regularly evoked considerable secre- 
tion of acid (e.vpts. 3-9, and Chart 1). In the ca.se of 
a single dose, the maximum effect of the drug was at- 


tained 30 minute.s after injection and with repeated 
do.se.s fwhich individually were, of cour.se, .smaller 
than the single do.ses) 30-90 minute.s after the be- 
ginning of injections. In some experiments two peaks 
were obseiwed (No. 8 and 9). In one experiment fNo. 
6) the increased secretion following the first injection 


Table I 

Effect of xiibcutancous injections of choline esters on pouch secretion 
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of a.c. was not maintained, although 20 mgms. of a.c. 
was injected every 10 minutes, and the values dropped 
to zero. Generally it can be said that injections of a.c. 
in rcpe.atcd doses at regular inten’als raised acid secre- 
tion considerably, but did not maintain a steady level 
of secretion as histamine, or a.m.c. frequently do. This 
is understandable because the eifect of histamine and 
a.m.c. depends essentially on the rate of absorption, 
while that of a.c. depends both, on the rate of absorp- 
tion, and the rate of destruction by esterase. In 8 out 
of 10 e.vporiments the maximum of volume and of acid 
secretion occurred simultaneously (a 30 minute dif- 
ference in No. 3 and a 15 minute difference in No. 4). 
A.C. definitely increased the secretion of pepsin (e.x- 
periment No. 4 ). The que.stion whether stomach secre- 
tion to a.c. can bo maintained without exhaustion of 
the secretory mechanism has been answered by experi- 
ments No. 8 and 9 (see Chart 1). In both e.xperiments 
.'■•ccretion remained elevated for 6j4 hours with subcu- 
taneous injections of a.c. iodide repeated every 10 and 
30 minutes, respectively. 

1). Prostigminc and A.C. 

Prostigmine (1 mgm. ) very definitely raised volume 
and acid secretion le.xperiment No. 10). The peak of 
volume secretion was reached 30 minutes before that 
of acid secretion. Duration and degree of secretion 
were considerable when compared to the effects of a.c. 
and of a.m.c. on the same dog (No. 52). 

Since prostigmine delays the destruction of a.c. 
these two drugs were combined (expts. No. 11 and 12). 
Because from previous experience on dogs (and from 
tests on man carried out at present) we knew the 
potentiating effect of the two drugs (15). very small 
doses of a.c. were employed. One mgm. of prostigmine 




and 50 gammas of a.c. raised volume and acidity of 
pouch secretion considerably, and the peak values for 
both were attained simultaneously. 

C. Acctylbciamcthylcholine chloride (Charts 2-5). 

The smallest dose of a.m.c employed, namely .1 mgm. 
had no effect (expt. No. 13), but doses of .3 mgm. and 
upward raised volume and acidity of secretion. Be- 
peated doses of a.m.c. had very pronounced effects and 
all secretions of the stomach rose distinctly (expts. 
No. 14, 15, 19 and 24). There is an interesting differ- 
ence between the effect of a.c. and that of a.m.c. While 
with a.c. the maximum secretion of fluid and of acid 
was attained simultaneously in most experiments, a 
dissociation of the two was observed in the case of 
a.m.c. (see Table I and Charts 2-5). In nine out of 
ele\'en experiments volume secretion reached its maxi- 
mum earlier than acid secretion. The retardation of 
the peak of acid secretion varied between 15 and 150 
minutes, but was 30 minutes in 7 out of 9 e.xperiments. 
Since the gastric secretion was collected every 30 
minute.s, the dissoci.ation must have taken place during 
this period; a few obseiwations showed that the peak 
of volume secretion was attained at the beginning ol 
this period. No clear relationship was found between 
the dose of a.m.c. and this phenomenon. 

Do increasing doses of a.m.c. depress the secretion 
of the pouch as described by Gray (11) ? In order to 
answer this question the results with a.m.c. in Table I 
have been grouped according to individual dogs. Com- 
paring the results for total acidity in each dog we 
notice that it rises definitely with increasing doses of 
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a.m.c Comparing the period of time elapsing between 
injection of a single dose of a.m.c. and the ma.ximum 
response of acidity we see that the secretion of acid is 
delayed, or "postponed” by a.m.c., and that this delay 
is greater with larger doses of a.m.c. (see Charts 2-1). 
The total secretion of HCl (in mgms.) for a period of 
3 hours after the injection of a.m.c. was the following: 
In dog No. 52, single doses of 0.3, 5,0 and 20.0 mgms. 
of a.m.c. evoked a secretion of 2.9, 4.2 and 8.4 mgms. 
of HCl, and in dog No. 12, 0.4, 1.0, 10.0 and 30.0 mgms. 
of a.m.c. evoked a secretion of 1.2, 1.5, 1.7 and 2.3 
mgms. of HCl. Dog No. 12 had an old (hvo years) 
and somewhat refractoi-y Heidenhain pouch. These 
data show that the secretion of HCl by the Heidenhain 
pouch is greater with larger doses of a.m.c. and that 
the effect of the larger doses amounts to a delay but 
not suppression of acid secretion. Chai-t 5 demonstrates 
that repeated doses of 1.0 mg. of a.m.c. do not e.'diaust 
acid and volume secretion of a pouch over a period of 
3 hours (see also expts. No. 14, 15, 19 and 24). 

In order to investigate the interaction between 
choline esters and histamine and pilocarpine, the fol- 
lowing experiments were done on Heinenhain pouch 
dogs: 

I. The Effect of A.C. on Ponch Secretion Provoked 

by Histamine^’ (Chart 6, Expt. No. 25i). 

0.5 mgm. of Histamine was injected subcutaneously 
every 30 minutes for a period of six hours. Following 
a control period of 90 minutes, 10 mg. of a.c. were in- 
jected subcutaneously every 10 minutes for 90 minutes. 
From Chart 6 it is evident that the addition of a.c. to 
histamine raised acid secretion slightly, but fluid se- 
cretion to nearly four-fold its control level. It in- 
creased also the secretion of pepsin which, as has been 
shown by Babkin and collaborators, is not stimulated 
in the dog by histamine, and which had dropped to 
nearly zero in the control period in which only hista- 
mine was injected; this was probably due to the 
"washing out” effect assumed by Babkin (16). Pepsin 
secretion rose to nearly 50 units under the influence 
of a.c. and then dropped to practically zero when hista- 
mine alone was continued. Following the cessation of 
a.c. injection, volume and acidity fell below the control 
level and recovered gradually towards the end of the 
experiment. In an identical experiment (No. 26) on 



dog No. 52, the same results were obtained except that 
the rise in volume was not so great (from 2.S to 10.0 
cems.) and that its depression after cessation of a.c. 
injections was much greater (from 12.4 cenw. to l.S 
cems. with conscQuent recovery to 7.0 cems.). 

//. The Effect of Histamine on Ponch Sccrctio}t Pro- 
voked by A.C. (Chart 7, Expt. N’o. 27). 

In the following the experimental procedure w.t; 
reversed and the effect of histamine on a secretion 
proi’oked and maintained by a.c. was te.stcfl. Tu-o .Mich 



experiments were made in which 30 and 50 mg. of a.c. 
respectively were injected subcutaneously every 10 
minutes for periods of 5 and 4 hour.s respect ivel.v. 
Superimposed upon this 0.23 mgm. of histamine was 
injected every 15 and 10 minute.s respectively. The 
results were essentially the same as in the reverse ex- 
periment but the depression of acid secretion following 
the stopping of histamine injections was more pro- 
nounced th.an in the preceding group of experiment'-. 
Volume secretion dropped from the control value of 
2.2 cems. to 0.4 cems. while the secretion of free acid 
dropped to zero, although 50 mg. of a.c. were given 
every 10 minutes (Chart 7, ExTit. No. 27). In the 
other experiment (30 mg. of a.c. every 10 minute'-) 
free acidity dropped from the control level of 70 to 
48 C.U.,“ total acidity from 100 to 76 C.U., and volume 
from 0.7 to 0.4 cems.; 30 minutes later the volume re-o 
to 1.9 cems. (Expt. No. 28). 

III. The Effect of A.C. on Pouch Secretion Proro!:rd 

by Histamine-Pilocarpine. 

Since gastric secretion to a meal correspond" more 
to the combined effects of histamine and pilocarpine 
than to the effect of histamine alone (Babkin 16). 
three experiments were carried out in which O.o, 0.."> 
and 1.0 mgm. respectively of histamine plus 0.5 mgm. 
of pilocarpinet were injected subcutaneou.'^Iy every 
half hour throughout the entire experiment (Expt=. 
No. 29-31). After a control period. 10 mgm':. of a.c. 
were injected subcutancou.sly everj' 10 minutes for 90 
minutes, and after that the experiment w.as continued 
for approximately four hours With only histamine- 
pilocarpine. In two experiments the same effects as 
in the pervious group of experiments (histamine with- 
out pilocarpine) wore noted while in the third experi- 
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iiecretion bcKinniiij,- .-ifter llie .otoppayre of .a.m.c. in- 
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colored male subject (Expts. No. 41-42), and on one 
normal white female subject (Expts. No. 43-44) re- 
ceiving one dose of 20 mgms. a.m.c. in each e.xperi- 
ment. In one set the subjects expectorated all saliva, 
in the ne.xt one, done a week later, all saliva was 
swallowed. A great diiference was noted, in so far as 
free acidity dropped to zero when saliva was swallowed 
and rose considerably, even in the same e.xperiment. 



when it was expectorated. Chart 12 is representative 
of the results on both persons. The large increase of 
volume in the second e.xperiment indicates the amount 
of neutralizing and diluting fluid by swallowed saliva. 
IVe realize that in an experiment of longer duration, 
saliva would act as gastric secretagogue (19). Pepsin 
secretion was increased by a.m.c. 

C. Pfoi^lifjmiiic. 

After a control period a healthy male subject re- 
ceived a subcutaneous injection of 1 mgm. of pro.stig- 
mine. All saliva was expectorated. Secretion rose from 
a control value of 11 cems. with free acidity of 21 C.U. 
and total acidity of 38 C.U., to values of 6S cems. and 
43 and .'iS C.U. respectively. Peptic activity rose from 
a control value of 43 Jlett units to 173 units. Volume, 
acidity and peptic activity remained elevated for more 
than CO minutes. 

DISCUSSION 

The question whether a.c.. a.m.c. and prostigmine 
produce an acid or alkaline secretion of the stomach 
has been definitely answered for the secretion of the 
Heidenhain pouch and of the normal human subject: 
a large single dose of a.c. and smaller repe.ated doses 
of a.c., small doses (above 0.3 mg.) and larger doses 


of a.m.c. (up to 30 mgs.) all produce increased secre- 
tion of fluid and of acid by the stomach (subcutaneous 
injection). Myei-son’s results on patients (10) in 
which he obtained alkaline secretion to a.m.c. may be 
explained by the possible swallowing of much of the 
saliva, which is secreted so abundantly following in- 
jections of choline esters. At least our experiments on 
human subjects have proved that in the same pei-son 
a good response of secretion of free and combined acid 
is obtained when the subject carefully expectorated all 
sali%'a, and that when he swallowed it free acid was 
absent. We realize that our results do not explain why 
Myei-son and collaborators obtained an acid deficit 
(10), while in our experiments free acidity dropjicd 
to zero and some total acid was present. It may be 
possible, however, that either the salivary or the 
gastric secretion of the patients emplo.ved b.v the above 
mentioned group of investigators was different from 
that of our normal subjects. It seems worth while re- 
marking that Abbot, who found an increase of gastric 
acid secretion in normal subjects following a.m.c. 
remarks in bis paper that precautions were taken 
against swallowing of saliva (7, p. 325). In one of 
Myerson’s experiments (10, Chart 3, page 1009), a 
significant initial rise of free and total acid is aj)- 
parent after injection of a.m.c. 

We confirm Gray’s findings (11) of potent stimu- 
lation of gastric secretion by small repeated doses of 
a.m.c. Gray reports that repeated larger doses of 
a.m.c. (1 mgm.) stimulate the production of a small 
quantity of an alkaline secretion in dogs with pouches 
of the whole stomach. Our findings (1 mgm. of a.m.c. 
given every SO minutes did not exhaust acid secretion 
for 3;/j hours, see Chart 5 and Table I, No. 24) are 
not necessarily opposed to his, because we employed 
Heidenhain pouches. Since it seemed possible, hence, 
that the alkaline secretion of the pyloric antrum might 
be increased by a.m.c., we injected one dog with a 
pyloric pouch (without vagus supply) with 1.0, 3.0 
and 5.0 mgms. respectively of a.m.c. subcutaneously 
(on different daysU No increased secretion of the 
pouch was noted however. Since there are mucus 
glands in the cardia, fundus and body of the stomach, 
besides those in the pyloric antrum, the difference 
between Gray’s and our findings cannot be e.xplained 
at present: besides, it is well conceivable that a whole 
stomach pouch and a Heidenhain pouch may have 
different mechanisms of secretion besides a possible 
difference in mucus production. Other differences be- 
tween our findings and those of Gray may possibly bo 
explained similarly. Doses of a.m.c. above 1 mg. pro- 
duced only a small quantity of alkaline secretion in 
his experiments while we found doses uj) to 30 mg. 
(subcutaneously) producing acid secretion of the 
pouch which in the latter case did not return to control 
levels ISO minutes after injection (see Table I and 
Charts 2. 3 and 41. 

Large single doses of a.m.c. (up to 30 mgs.) de- 
pressed the secretion of a pouch to constantly repeated 
injectioii.s of histamine — pilocarpine, but did not 
make it refractory to histamine-pilocarpine. For the 
reasons cited above this finding is not necessarily 
opposed to that of Gray who. be.sides. gave repeated 
injections ol I mg. of a.m.c. every 10 minutes for two 
hours and then found the whole stomach pouch re- 
fractory to histamine. 

Our results with prostigmine on a human subject 
and on dogs are opposed to those of Myerson and 
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collaborators (10) on patients. They found that pros- 
tigmin produced essentially the same effects on gastric 
secretion as did a.m.c, i.e. a marked reduction in 
acidity with increased mucin content; fluid secretion 
was not changed appreciably. In tests in which phy- 
sostigmin or prostigmin was followed shortly by a.m.c. 
they found that prostigmin acted as a synergist to 
a.m.c. thus enabling small doses of a.m.c. to produce a 
marked effect in changing the gastric juices from acid 
to alkaline (10, page 1012). Our experiments (Table 
I, No. 10-12) on pouch dogs proved to the contrary 
that prostigmine alone as well as in combination with 
a.c., effected an unquestionable secretion of fluid, free 
and total acid, and the experiment on man showed that 
1 mg. of prostigmine produced a marked gastric secre- 
tion of fluid, pepsin and of acid pronded no saliva 
was swallowed. In view of these findings we would 
feel reluctant to use these drugs in the treatment of 
peptic ulcer, as proposed bj- JIj'erson, Einkel and 
Dameshek (10, p. 1012). 

Babkin (IG) recommended the use of histamine- 
pilocarpine for function tests of the stomach, rather 
than that of histamine only. In view of our results, 
which demonstrated that a.c. stimulated acid as well 
as peptic secretion, and that histamine and a.c. act on 
gastric secretion synergistically, it might be worth 
while to consider a combination of these tn’o com- 
pounds for a function test of the stomach, as well as 
for the treatment of hj-po- and certain an-acidities 
(see Faroy and Deron, 5). Besides, from the physi- 
ological standpoint, a.c. would seem to be a more 
"normal" stimulus than pilocarpine. 

In our experiments with a.m.c. (see Table I) the 
peak of fluid secretion was attained before that of 
acid secretion. We have observed the same with hista- 
mine frequently, but not regularly. In experiment No. 
10 prostigmine acted similarly, but not in combination 
with a.c. (expts. 11-12). The increase of fluid secre- 
tion following a.m.c. usually occurred during the first 
half hour, and in some experiments we have obseiA’ed 
it to begin within 10 minutes after injection. 

lITien comparing results in the same dog it becomes 
apparent that increasing doses of a.imc. provoke in- 
creased gastric secretorj' response; but the period of 
time between injection and onset as well as peak of 
acid secretion is prolonged with the larger doses of 
a.m.c. 

Histamine (and histamine + pilocarpine) and a.m.c. 
in small doses (0.5 mgm. subcutaneously) are syner- 
gists. Follomng the sjmergistic effect a depression of 
histamine secretion occurs, followed by recoverj- (see 
Chart 10). Large doses of a.m.c. depress histamine- 
pilocarpine secretion temporarily, followed by more or 
less rapid recovery (see Chart 11). Repeated injec- 
tions of small doses of a.m.c. (see Chart 9) effected a 
small rise of acid and a large rise of volume secretion 
followed by a profound depression of both and slow 
recovery. 

Histamine or histamine-pilocarpine and a.c. are like- 
wise synergists for gastric secretion. In eight e,xperi- 
ments in which 10-50 mgms. of a.c. were superimposed 


upon histamine stimulated secretion or in which hista- 
mine was superimposed upon a.c. stimulated secretion, 
the output of volume and acid was largely increased, 
and was depressed upon discontinuation of the super- 
imposed drug, with slow recovery following in most 
experiments. In only one test did superimposing of 
a.c. (10 mg. every 10 minutes) depress histamine se- 
cretion immediatel}', with recovery after cessation of 
a.c. injections. 

Pilocarpine does not suppress pouch secretion to a.c. 
In two experiments pilocarpine superimposed upon 
a.c. secretion (30 mg. a.c. subcutaneously every 10 
minutes) raised volume and acid secretion consider- 
ablj' (see Chart 8). We may therefore say, that a.c. 
in larger doses raised volume and acid of a pouch se- 
cretion produced by pilocarpine. In previous work on 
man, we have found that pilocarpine decreased gastric 
secretion of acid (17, see also 1 and 18), We found 
that in normal persons (but not in ulcer patients) 
pilocarpine increased secretion of visible mucus. In 
the Heidenhain pouch pilocarpine seems to be syner- 
gistic to a.c. in raising acid secretion. Histamine (or 
histamine-pilocarpine) and a.c. as well as a.m.c., seem 
to be sjmergists when injected together, but a tempo- 
rary partial exhaustion of the secretory response to 
one of them becomes apparent when the injection of 
the second drug is stopped. It must be a peculiar 
mechanism, worth while- of further analysis, by which 
two gastric secretogogues act as synergists in small 
doses, follow’ed by secretory depression, -when one of 
them is discontinued. On the other hand a large dose 
of one drug will suppress a secretion maintained by 
the other one. A somewhat similar phenomenon has 
been reported by Alley from Babkin’s laboratory (20), 
in that histamine lowers gastric secretion to sham-, 
feeding and to a meal. 

SUMMARY 

Acetylcholine increased acid, volume and pepsin se- 
cretion of the Heidenhain pouch. It did not exhaust 
secretion for seven hours, when 50 mgm. of acetyl- 
choline iodide was injected every 10 minutes. 

Acetyl-beta-methyl-choline in small and large doses 
increased acid and volume secretion of the pouch. 
Large doses effected a preliminari’ inhibition of secre- 
tion followed by a greater secretory response than 
that to smaller doses. 

Acetylcholine and histamine were found to be syner- 
gists relatix'e to gastric secretion. A depression of se- 
cretion appeared after one of them -was discontinued, 
followed by recoverj-. 

Histamine and small doses of acetjd-beta-methj'l- 
choline acted sj-nergistically on pouch secretion. A 
depression of secretion and slow recoverj- followed 
discontinuation of one of them. Large doses of acetjl- 
beta -methyl-choline depressed histamine-pilocarpine 
secretion, but the pouch was not refractory- to hista- 
mine-pilocarpine. Prostigmine and prostigmine plus 
acetj-lcholine produced increased secretion of acid of 
the Heidenhain pouch. 

Acetj-l-beta-methyl-choline stimulated gastric secre- 
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tion of volume, acid, and pepsin in normal subjects. 
SwallowinK of the saliva (plentifully evoked by this 
drug) lowered free acidity to zero. 

Prostigmine stimulated human gastric secretion of 
fluid and acid. In view of our results regarding the 
stimulating effects of acetyl-beta-methyl-choline and 


prostigmine on the .acid secretion of the human 
stomach, we cannot advise the use of these drugs in 
the treatment of peptic ulcer as proposed in the 
literature. 

Wc wish to thank Miss H. Katz and Mr. I. Beylin for 
technical assistance. 
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I N 1925 the J.Tpanese professor JIaki Takata intro- 
duced a new differential test of the blood serum 
which he intended for use in the diagnosis of lobar 
and lobular pneumonia (1). To 1 cc. amounts of di- 
lutions of serum from 1 :6 to 1 :500 in a medium alka- 
linized by 0.26 cc. 10% NaXo^ he added 0.25 cc. of 
a mixture of equal parts of 0.5% HgCL and 0.02% 
basic fuchsin. After yi hour in a water bath at 15° 
C. a positive reaction showed precipitation as well as 
bluish coloration of the supernatant fluid in the di- 
lutions of 1:10 to 1:70 or 1:100. A positive reaction 
was said to occur in lobar pneumonia and in some 
cases of tuberculosis of the exudative type. Collabo- 
rating with K. Ara, Takata (2) also employed a modi- 
fication of this test in the spinal fluid: a blue-violet 
precipitate occun-ed in centi'al nervous system syphilis, 
while a rose coloring of the liquid without precipitate 
occurred in cases of meningitis. 

During the past 12 years both tests have been 
further investigated by a large number of workers. 
The publications dealing with the spinal fluid fall out- 
side the scope of this paper. In 1929, Staub and Jezler 
(3) modified the test of the blood serum slightly, 
failed to corroborate its occurrence in lobar pneumonia 
hut found that changes occurred in the presence of 
cirrhosis of the liver. Jezler (4, 5, 6) experimented 

♦From the Department of Medicine of Stanford University and from 
me Department of Public Health of the City and County of San 
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extensively with the reaction during the ne.xt several 
years. He used a scries of 8 tubes each containing 1 
cc. of serum diluted with 0.9% NaCl to make concen- 
trations of 1 :2 to 1 :256. To each tube was added 0.25 
cc. NaXOj and 0.3 ccm. of reagent, consisting of equal 
parts of 0.5% HgCL and 0.02% aqueous fuchsin. Read- 
ings were made immediately, after hour and after 
5 hours. For the occurrence of a positive reaction it 
was necessary for flocculation to appear in at least 3 
tubes, the first of which had a concentration of 1:32 
or more. Of approximately 1247 cases done, the diag- 
nosis was checked by autopsy in 264. 70% of 176 cases 
of cirrhosis of the liver yielded a positive reaction. 
Among 90 cases of cirrhosis confirmed by autopsy, 
80% were positive; among 8G cases diagnosed by 
clinical criteria only, 58% were positive. 

Jezler’s work has been checked by a number of 
authors. Most of those who used the test on a large 
number of cases have corroborated his results, i.e. 
that strong reactions were obtained in cirrhosis (Table 
I) and that positive reactions in other di.=eases were 
uncommon. 

Van Ginkel (7) omitted the use of fuchsin which he 
did not consider necessarj- to the reaction, employed 
dilutions up to 1 :128 only. Crane (8) likewise omitted 
fuchsin and used 1:64 as his highest dilution. Haf- 
.«tr6m (9) and Schindel and Barth flO), both of whom 
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added basic fuchsin to the reagent solution in their 
earlier investigations. later agreed that the fuchsin 
served no purpose. 

liohrer (11) did 125 tests on 108 patients: Among 
these were 18 positive reactions. 15 of which were in 
cases of Laennec’s cirrhosis; the others included 2 


Table I 

licsvlt/i of tli( Takata reaction in Laennec’s cirrhosis 
of the tirer by various authors 
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po.ssible cirrhoses. 1 luetic and 1 cardiac cirrhosis and 
1 diabetic coma. 1 cirrho.sis showed a weak positive 
and 1 a negative test. Oliva and Pescarmona (12) 
took sera from 51 patients with “liver disease.” Among 
18 wliich gave a positive Takata reaction 17 were 
case.s of cirrhosis. 

Skouge (18 I used .Tezler's method on 318 cases. Of 
08 with po.sitive reactions .30 were autop.sied: 27 had 
cirrhosis. Of 250 with negative reactions 21 were 
autepsied: None had cirrhosis. The clinical diagno.sis 
of cirrho.si^ was made in a total of 10 cases, all of 
which showed tlocculation (in 2 cirrhotics d.ving of 
hemorrhage from bleeding varices only 2 instead of .3 
tubes showed tlocculation). 

Lazzaro illi who performed the test in 200 cases 
found it po.sitive in 21 out of 29 cirrhotics, weakly 
po.-iti\e in 3. negative in 2. G of the 82 individuals 
te.sted by Zadek. Tietze and Gebert fl5) had cirrhosi.s; 
all were positive. 

-Among (i87 .sera tested by Schindel and B.arth (10) 
were 1.3 from cirrhotic.=. 12 of the.se had flocculation 
in .3 or more tubes. Van Ginkel (7) had 21 clinic.aliy 
diagnosfii cirrhose.s: In 1C of these the serum gave a 
positive reaction, in 5 a negative. In CraneV scries of 
21 cases of advanced cirrhosis (S) (i.e. with ascites) 
the Takata reaction w.as positive in all but 1: 11 of 
these were checked by post-mortem e.\-.amination. All 
of 1 cases clinically diagnosed as early cirrhosis gave 
negative react i'^ms. 


Heath (16) performed the test on 400 cases. Proba- 
ble cirrhosis was diagnosed in 77; a positive T.ak.ata 
reaction was found in GO^c. 14 autopsies were done 
on these cases; 10 of these were positive reactors. 

Of 16 positive reactions found by Lang and Gsell- 
man (17), 12 were in cirrhotics. The Takata reaction 
was positive before urobilin appeared. Among 276 
cases Ragins (18) had 59 diagnosed as cirrhosis clini- 
cally. Only 2 gave totally negative reactions: Most 
were strongly positive. In 313 cases Hafstrom (9) had 
17 cases of Laennec’s cirrhosis, all of which were 
positive. 

Rappolt’s series of 348 cases (19) included 40 
classed as definite Laennec’s cirrhosis and 33 as begin- 
ning cirrhosis. 85G- of the former and 82% of the 
latter reacted positively. 6 patients dying of other 
diseases proved on autopsy to have compensated Laen- 
nec’s cirrhosis: All of these had negative Takata re- 
actions. Mancke and Margonis (20) followed the 
method of Crane. Among 464 cases they had 66 with 
Laennec’s ciirhosis, 37 with and 29 without ascites; 
All but 1 in each group were positive. 

Magath (21, 22), doing a total of 86 cases, had 25 
clinically diagnosed cirrhosis, of which only 9 were 
positive. Kirk (23) performed the test on 116 cases, 
21 of which were diagnosed cirrhosis; of these 15 
were positive and 6 negative (it may be noted that 
none of the negative cases were checked by autopsy 
whereas 6 of the positive cases were). 

Aside from cirrhosis a positive reaction has been 
reported in other severe damage to the liver. Authors 
vary greatly in the results obtained in tumors with 
metastases to the liver. Out of 118 tests performed 
by 7 sets of obseiwers (Table II) a total of 19 or 16.1% 
were positive. Other diseases of the liver have been 
reported as giving rise to positive tests in greater or 
lesser degree although no author has listed more than 
a few cases. Perhaps the most positive results have 
been reported in the very few cases of acute yellow 
atrophy. Chronic passive congestion of the liver re- 
sulting from cardiac decompensation has been con- 
sistently reported as yielding a small percentage of 
positive re.actions (Table 11). In 1935, Jezler (24) 
published his findings in a series of 98 cases with dis- 
eases of the kidne.v. Included were 15 positive re- 
actions out of 18 cases of acute glomerular nephritis. 

A’ery few positive reactions are found in other con- 
ditions. Pongor .('25) reported from 83% to 90% posi- 
tive results in active pulmonary tuberculosi.s but hi.s 
results have not been confirmed ITable II). Tannen- 
holz (26) found the Takata reaction positive in 15'^! 
of 2.32 cases of syphilis. 25’( of the positive cases had 
other signs of liver disease; the Takata reaction was 
at times the eai’liest sign. 

For the pa.st 3 years an attempt h.as been made to 
evaluate critically the mercuric chloride te.st on the 
Stanford medical service of the San Franci.‘co Hospi- 
tal. The patients were chosen without any attempt to 
exclude one or another Dtic of disease; however, a 
particular effort was made to include any case in 
which cirrhosis or tumor inva.sion of the liver was 
su.spected. In ail cases with ascite.s the ascitic fluid 
was likewise tested (27). Almost all cases were .seen 
by one or the other of the authors. 

METHOD 

The method followed was adapted from that used by 
Crane (8). 5 to 6 cc. of whole blood were taken in 
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Wayburn and Cherry— The Takata Reaction in the Blood Serum 




plain test tubes, allowed to clot, later centrifuged. 1 
cc. of serum was removed. 1 cc. of XaCl was 

added to each of 8 Wassermann tubes 1.1 cm. in di- 
ameter and 12.5 cm. in length. The serum was pipet- 
ted into the first of these and serial geometric dilutions 
were made from 1 :2 to 1 :25G. The fluid was pipetted 


of the type of color change. In general (1) designated 
a floccuient covering the bottom of the tube. (2) one 
which attained a height of 1 to 3 mm. and (3) one 
which was over 3 mm. in height. Thus, a strongly 
positive result would read 00233210. a more weakly 
positive 00011100. With very few e.vceptions there 
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back and forth 4 to 5 times for each dilution; the final 
cc. was thrown away. To each tube was added 0.25 
cc. of 10''o anhydrous Na.Co , followed by 0.15 cc. of 
O.ofr IlgCl.. The entire r.ack was agitated thoroughly 
30 to 40 seconds after the addition of Na.Co the indi- 
vidual tubes were shaken as soon ns HgCl . was added 
to each. In a number of duplicate tests done through- 
out the early stages of the experiment basic fuchsin 
was mixed with the IlgCl, and 0.5 c.c. of the resulting 
reagent was used in place of the HgCl, alone, but was 
found to result in a lesser number of clear-cut positive 
reactions and more equivocal ones. The tubes were 
left at room temperature for 24 hours before reading. 
In a number of cases readings wore also made immedi- 
ately, after several or after IS hours but none were 
found to be as good as the 24 hour reading. 

A characteristic precipitate occurred in tubes from 
sera which were considered iiositive. This was a white 
to pearl-gray, soft, large-tlaked floccuient. In order 
that a given sera bo considered positive it w.as neces- 
sary for this type of precipitate to occur in at least 3 
consecutive tubes. In actuality this began in the di- 
lutions of 1 :S to 1 :U). The appeai'ance of a fine granu- 
lar, usu.ally brick red precipitate was common in the 
highest dilutions and of no significance. Indeed the 
use of only C tubes as advocated by Crane is r.ational. 
although we believe that the results can be shown 
more clearly with S. The readings were recorded after 
the form of the Lange colloidal gold test, the amount 
ef precipit.ate present being used as the index instead 


was no difficulty at all in the readings; this became 
more apparent as our familiarity with the technique 
increased. Fig. 1 shows a result of the strongly posi- 
tive type (from patient B who had cirrhosis of 

the liver) ; Fig. 2 shows the same test after being 
shaken. (0002.3332) 

RESULTS 

The detailed results of the Takata reaction in all 
types of disease are shown in Table III. The majority 
of the diagnoses are clinical, but particular effort was 
made to check up the results of the test in the autopsy 
material.'^ There was a total of 91 cases of portal 
cirrhosis of the liver. 79 of these being considered in 
the advanced and 15 in the early stage.s of the disease. 
The criteria of advanced cirrhosis were emaciation, 
ascites, marked anemia, hemorrhage, variable icterus, 
spider hemangiomata, collateral circulation, changes 
in the carbohydrate metabolism, a hard liver, either 
large or small, known presence of the disease for some 
time, incapability of clinical improvement. rai)id pro- 
gress to e.xitus. The eases designated as early were in 
better physical condition, had hard livers, usually 
moderately enlarged, slight or no anemia, slight or no 
evidence of bleeding, no X-ray evidence of oe.-ophogeal 
varices, few or no spider hemangiomata, little urobilin 
in the urine, and usually improved under treatment in 
the hosi)itnl. .Among the advanced cirrhotics there 

sWo our npereriatim tii Dr. Alvin Cos cf St- Seinffnl LVi 

vr-c.j Dn.nrtn-.f-.t r,' I’.-v.l < !.-t 'or hi< nvl-Iirc- in juc!-ir- ,. 
rrtfi.. n-im! material ar.i to M,.. Arr- Hall for a.a!n.a>,> tr-to.Vai 
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Fig. 1 


were 73 positive and 6 negatii’e reactions, a total of 
92.4'^o of positive reactions. Among 35 advanced cir- 
rhoses proven by autopsy there was a positive reaction 
in 100^7. Of 2 early cirrhoses checked by necropsy, on 
the other hand, 1 gave a negative reaction. The cases 
diagnosed clinically only as early cirrhosis, however, 
were all positive, making a total of 14 out of 15 
po.sitive reactions or 93.3<7- which is a figure essen- 
tially the same as that obtained in the more advanced 
ca.ses. There were, verj- possibly some cases in which 
some pathological evidence of cirrhosis may have been 
present in which no clinical diagnosis of cirrhosis was 
made and the Takata reaction still negative, but it 
is noteworthy that among 142 autopsies on tested 
patients there was only 1. 

There were 5 cases in which the diagnosis of acute 
yellow atrophy was made: 4 of these died, all coming 
to autopsy: 1 recovered. This latter case clinically 
and 1 other, in which pathological proof was found, 
had also underlying cirrhosis. Both of these had 
strongly positive Takata reactions. Another case with 
a positive reaction (00033320) showed pathologically 
exten.sive toxic necrosis of the liver. The other 2 
showed no pathological evidence of cirrhosis and both 
had repeated completely negative Takata reactions 
( 00000000 ). 

There were a number of conditions in which there 



was intrinsic involvement of the liver without the 
presence of portal cirrhosis ; in almost all of these 
cases the diagnosis was confirmed by or made by 
autopsy: 1 case of portal thrombosis with multiple 
liver abscesses gave 00331100 while 3 cases of liver 
abscesses without portal thrombosis were all negative 
(00000000), 3 cases of Banti’s syndrome and 2 of 
splenic and portal thrombosis gave consistently nega- 
tive results. There were 3 cases m'th extensive cholan- 
gitis followed by irregular increase of the peri-portal 
connective tissue. In none of these was there a positive 
Takata reaction. There were 4 cases, 3 pathologically 
proven, of tuberculosis of the liver without cirrhotic 
changes, 3 of which gave negative Takata reactions 
and 1 a positive (00012200). 1 case with both tubercu- 
losis and cirrhosis had a positive Takata reaction 
(00111000). 

In the group designated acute hepatitis are included 
the cases of simple catarrhal jaundice, cases with 
jaundice following the admini.stration of heavy metals, 
notably arsphenamine, and a few apparently more 
severe cases of jaundice indistinguishable in onset 
from catarrhal jaundice but more severe in their 
course. Among 24 cases in this group there were 2 
positive reactions, both having the weakest t.vpe of 
positive, 00011100. 

There were 20 cases of cholecystitis and cholelithi- 
asis, all of which were uniformly negative (00000000). 
1 case of gumma of the liver and 2 cases of hemol.vtic 
jaundice were likewise negative. 

There were 37 cases of primary and secondary carci- 
nomatous invasion of the liver; 4 of these were 
primarj- in the stomach, 10 in the pancreas, 3 in the 
gall bladder, 1 in the intrahepatic bile ducts, 1 in the 
ampulla of Vater and 18 elsewhere. All gave uni- 
formly negative reactions with 1 exception. This case, 
clinicall.v diagnosed as carcinoma of the breast, showed 
a Takata reaction of 02333000. At autop-sy there was 
found vvndespread growth of carcinoma as.sociated with 
proliferation of dense fibrous tissue in the region of 
the portal spaces. 

Among the diseases with chief involvement outside 
the biliary tract cardiac decompensation from various 
causes with accompanying passive congestion of the 
liver ranks first. There vvere 122 cases in this group 
with 9 positive reactions or 7.4(7. In practically all of 
these the decompensation was of considerable degree 
and duration. In 1 case in which there was improve- 
ment of the decompensation the Takata reaction be- 
came negative with the change in the clinical con- 
dition. 

Pneumonia is mentioned with particular interest 
inasmuch as the test was first used to differentiate be- 
tween the lobar and lobular tj-pes of pneumonia. In 
this series there were 31 lobular pneumonias with no 
positive reactions and 24 lobar pneumonias with 2 
positive reactions (00233100) during the acute febrile 
stage of the disease. 1 of these patients died of pneu- 
monia without autopsy. The other, two months later, 
was entirely negative and then again became positive 
(00012220). This patient had long standing Graves’ 
disease. 

'There were 58 cases of pulmonary tuberculosis with- 
out cirrho.sis of the liver. Of the.'e 3 were positive, 2 
having had thoracoplasty and a chronic course and 1 
a history of cholecystitis. 

Occasional positive reactions were found in mi.scel- 
laneous diseases, The.se were mostly of the veak 
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variety: They included 1 out of 7 cases of subacute 
bacterial endocarditis and 1 out of 5 of lung abscess. 
There were 3 cases of acute glomerular nephritis and 
1 acute flare up of chronic glomerular nephritis, all of 
which gave positive reactions. All of 24 other cases 
of chronic glomerular nephritis gave negative re- 
actions. 

Finally, there were 5 other instances in which a 
transient positive reaction appeared : A case of leprosy 
with artificially induced hyperpyrexia; 1 out of 21 
cases of diabetes — this reaction occurred while the 
patient was in coma, disappeared with his emergence 
(although diabetes was still present) ; 1 case of 
ulcerative colitis ; 1 out of 4 cases of e.vfoliative derma- 
titis, (a follow-up two years later showed this man 
without dermatitis, with a firm, slightly large liver 
and a Takata reaction of 00000000) ; and 1 case of 
inguinal hernia during strangulation. The remainder 
of the cases were entirely negative in their reaction. 
These include the following: 


Chronic alcoholism 90 (including 18 fatty alcoholic 
livers, 51 chronic alcoholism, 21 pellagra and peri- 
pheral neuritis), arteriosclerosis 9, hniertensive vascu- 
lar disease 7, coronary thrombosis 23, bronchial 
asthma 3, pneumoconiosis 2, upper respiratory infec- 
tion 11, pleurisy with effusion 11, empyema 6, pharyn- 
gitis 2, tonsillitis 3, sinusitis 3, Graves’ disease 12, 
peptic ulcer 50, duodenal diverticulum 4, acute ap- 
pendicitis 7, pancreatitis 3, tuberculous peritonitis 2, 
miscellaneous carcinomata without liver metastases 
28, normal pregnancy 2, toxemia of pregnancy 43, in- 
complete abortion 4, pyelitis 5, hypertrophied prostate 
2, pelvic inflammatory disease 13, gonorrheal urethri- 
tis 4, urethral stricture 2, central nervous system 
syphilis 13, psychoneurosis G, cerebral thrombosis 12, 
meningitis 5, osteomyelitis 2, fractured ribs 3, fz-ac- 
tured jaw 2, sacro-iliac slip 3, head injury 3, arthritis 
10, pernicious anemia G, myelogenous leukemia 7, 
lymphoblastoma G, anemia (not classified) 4, gangrene 


Table III 

The Takata reaction 

Results of mercuric chloride test in 1025 cases 
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All Cases (C 
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0 
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1 
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1 
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3 
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3 
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3 
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0 

3 
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3 
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2 
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3 

0 

3 

1 

0 

1 
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24 

2 (S.3<^r) 

22 

0 

0 

0 
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37 
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27 

1 

2C 

Tuberculosis of the Liver 

4 

1 

3 

3 

0 

3 
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1 

0 

1 

0 
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2 

0 

2 

1 

0 

1 
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20 
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IP 
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31 
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3S 
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5 
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21 

1 

20 

0 
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0 
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4 
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0 
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0 
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1 

1 
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0 
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2 

] 

0 

0 

0 

0 

Miscellaneous (see text) 
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2, pci.ntica 2. rIjsccss and cellulitis 19, undinjrnoscd 
disease 11, normals 7, and of the following 1 each: 

Epilepsy, heri-beri, hydrocele, eri’sipelas, botulism, 
epithelioma, bichloride poisoninp, gastritis, Addison’s 
disease, pericarditis, fractured arm, mipraine, bromide 
poisoninp. morphine addiction, neurocirculatory as- 
thenia, tenosynovitis, metrorrhapia, bladder stones, 
kidney stone, chancroid, epididymitis, rectovesical 
fistula, pastro-colic fistula, arsenic poisoninp, Parkin- 
son’s disease, A.verza’s disease, bowel obstruction, 
salmonella infection, amyloid kidney, purpura, c.v.stic 
limp, cocaine poisoninp. apranulocytosi.s, Papot’s dis- 
ease. brain tumor, duodenal anomal.v, Vincent’s anpina. 
amputation neuroma, bronchial stenosis, fractured pa- 
tella, tuberculosis of the kidney, mucous colitis, ma- 
laria. spontaneous pneumothorax, pastro-enteriti.s, 
acute enteritis, chronic lymphatic leukemia, p.velone- 
phrosis. infectious mononucleosis, malnutrition, lipoid 
neiihrosis. 

In the entire series of 1025 cases a positive Takata 
reaction occurred IIS times. In 87 cases the disease 
involved was cirrhosis of the liver: in another 6 cases 
there was severe liver damage ; if circulatory changes 
in the liver may be added to this list another 9 cases 
are included; .T more cases had acute glomerular neph- 
ritis and 1 had an acute flare up of chronic nephritis; 
this leaves only 12 positive reactions (5 of which were 
ti-ansient) in 717 cases or a percentage of what might 
be termed false positives of 1.7. If all cases other than 
Laennec's cirrhosis are separated there are .21 out of 
921 cases or 3.3''7. 

COMMENT 

The results obtained with the mercuric chloi'ide test 
in this series have been decisively clear cut. As our 
familiarity with it increased the boundary line be- 
tween positive and negative became sharper, the per- 
centage smaller of what might be termed “false posi- 
tives." We were able to do aw.ay entirely with the 
eiiuivoc.'il types of reading advocated by some authors 
i.e. reading of 1 or 2 tubes as a positive, reading .at 
various time intenals, reading granular precipitates, 
interpreting color changes. We feel that this makes 
the test more practically useful. 

The statistics on cirrhosis agree in cs.sential parts 
with those of .lealer. Ilohrer, Skoupe. Lazzaro, Crane. 
Schindel and Rarth. Rapins, Rappolt, Mancke and 
Margonis Halstrom obtained positives in all 17 of 
the ca-i.- if Laennec's cirrhosis which he described 
but also found positive tests in numerous other dis- 
easi- inrludiiig tho-e from which cirrhosis m.ay be 
identified b;. the test. However. Ilafstrom counted .as 
positiv..' ;lo,-cu!ents — jud.ging from the photographs in 
his article — carious types of precipitation, including 
the granular type which we regard as irrelevant. He 
als.i consiiiers precipitation in 1 tuba as a positive re- 
action. He.ath recorded positive tests when precipi- 
t.atioi! was maximum in 1 or very slight in -3 to .> 
tuli.^s, (lie iding his readings into ii separate cla.'.-'e.s. 
He h.a-. moreover, a large number of cases with “cir- 
riiosi- probably present" in whom a negative T.akata 
reaction was found, but in which the correct diapnosis 
was alvn (|ues;ionable : among cases with "e.stablishcd 
eirrho-is" 2.-t out of 3.") results were positive fSO’c 
positive as rr;ipo=..-d to Ob'; in his entire series). 
Heath’s vxtimple was followed by Magath whose per- 
ci ntave of positives is likewis.. small. In our e.x- 
peri. nce the Takata test is more liable to be correct 


than the clinician and we feel with Jezler that the 
clinical diagnosis of cirrhosis is too frequently made. 

Although we hesitate in disagreement with Jezler 
(193.1) to proclaim the Takata reaction as a specific 
test for portal cirrhosis of the liver, our patholopie.al 
even more than our clinie.il st.itistics indicate th.at a 
positive re.action in other liver diseases as well as in 
the population at large is such a rarity that from a 
practical standpoint it may be regarded as a specific 
test. In this respect it may be compared to the Wasser- 
mann test in syphilis or to the elev.ation of the blood 
urea in chronic glomerular nephritis. Neither arc 
specific for their respective diseases and either may 
occur in other conditions but the presence of either is 
regarded as informiition of considerable importance. 
Thu.s, while only 1 out of 87 cases of early and ad- 
vanced cirrhosis proven by autopsy (including 2 cases 
of yellow atrophy plus cirrhosis) was negative, only 
3 out of 43 autopsied cases of other diseases of the 
liver were positive. One of these wa.s portal throm- 
bo.sis with multiple liver .abscesses, the second clini- 
cally acute yellow atrophy and patholopically toxic 
necrosis of the liver, the third metastatic carcinoma. 
The amount of liver damage in these 42 cases as well 
as in 62 other c.ascs not regarded as primarily in- 
volving the liver was often e.xtrcmely marked (of lO.i 
livers, “advanced” in 18, “moderate” in 40). In 7 of 
the carcinomatous livers the tissue had been very 
largely replaced bv cancer cells; in the 2 cases of acute 
yellow atrophy with a negative reaction there was ex- 
tensive toxic necrosis with very little actual liver 
tissue remaining, this was also true in 2 cases of 
severe amyloidosis. On the other hand, among the 27 
cases of cirrhosis there were 4 instances in which 
microscopically there was very slight evidence of dis- 
ease e.xcept for the fibrosis (one of the least involved 
w.as the c.ase with the negative reaction). 

The consistent occurrence of a negative reaction in 
all of 3 c.ascs of cholangitis with ensuin'' cirrhosis 
diagnosed both clinicall.v and pathologically is veiy 
interesting. These had changes microsconicallv as 
marked as c.a.ses of Laennec’s cirrhosis with positive 
reactions. One may raise the question of the similar 
etiology of late cirrho.ies which react negatively. 

The occurrence of flocculation in all of 3 cases of 
acute glomerular nephritis is worthy of comment, 
.lezler’s article aflirming the high incidence of the 
T.akata reaction in this condition was unfortunately 
not read until this scries was well under wav. The 
onl.v case of chronic nephritis which had an acute 
exacerbation after we became aware of the likelihood 
of a positive re.action during a flare-up did have a 
positive T.akata test although it had been previously 
negative. The actinty of the other 24 cases of chronic 
nephritis at the time blood was taken for the test 
c.annot be judged. 

CUvicnl Value: Regardle.s.s of the fact that the 
Takata re.action is positive in so great a percentage of 
c.ases of cirrho.sis of the liver a.s to be regarded as 
.almost though not entirely specific, one mav que'tion 
it.s u.se in the individual instance. There have been 
certain tvpes of cases in which the Takat.a reaction has 
been specifically helpful in differential diai.'no=is and 
ha.s g'iven the correct answer when the clinical diag- 
nosis was in doubt nr was wrong. In considerable part 
the confirmation was in the autopsy or in the operating 
room. These include 7 cases with marked jaundice in 
which a differentiation w.as made from carcinoma. 
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stone or acute hepatitis; 9 cases %vith ascites in which 
there was a question of carcinomatous metastases or 
of Banti’s syndrome. In 11 case.s with or witliout 
ascites the diagnosis of cirrhosis instead of carcinoma 
was made on the basis of a positive Takata reaction. 
In 2 cases the diagnosis of cirrhosis was preferred to 
that of acute hepatitis because of a very strong posi- 
tive Takata reaction. Early cirrhosis of the liver was 
found in 4 cases by checking back after the occurrence 
of a positive Takata reaction done as a routine test. 
In 10 other cases which were at first considered cir- 
rhosis this disease could be ruled out because of the 
occurrence of a negative Takata reaction. 

Tliere were 7 cases of what we choose to designate 
as developing cirrhosis in which serial studios of the 
reaction wei'o made over a period of months or years. 
These were patients in whom the Takata reaction was 
originally negative and in whom the evidence of cir- 
rhosis was clinically slight. As the disease progressed 
the amount of precipitation which occurred became 
increasingly great. One e.xample of this may be given: 

2/15/35, lil. M., a 34 year old married woman ad- 
mitted for peripheral neuritis and chronic alcoholism. 
No jaundice, ascites, or evidence of collateral circula- 
tion. Liver palpable. Few small spider hemangiomata. 
Takata reaction 00000000. 

G/21/35, readmitted for pellagra and acute hepatitis 
following prolonged period of drinking. Liver tender, 
18 cm. below right costal margin. Ascite.s present. 
Icterus index 57. Takata reaction 00012000. 

7/2G/35, improving. Liver smaller and les.s tender. 
Abdomen smaller. Icterus index 22.9. Takata reaction 
00002000. 

12/31,^35, admitted for hematemesis. Macrocytic 
anemia. Icteric index 41. Takata reaction 00023321. 

2/8/3G, improving. Takata reaction 00012300. 

1/8/37, readmitted for hematemesis. Marked anemia, 
ascites, hard liver 14 cm. below right co.stal margin. 
Icteric index 31, Takata reaction 00033321. 

This patient clinically was a case of severe recur- 
ring hepatitis with developing cirrhosis. The Takata 
reaction paralleled the clinical course of the disease, 
precipitation occurring in more and more tubes as the 
disease progressed. It may be argued that the cir- 
rhotic jirocess was already far advanced before the 
Takata reaction was positive. The autopsy material 
which we have, however, favors the view that this is 
not true — extensive liver degeneration may be present 
but not fibrosis also. There were 4 cirrhotics who had 
a positive Takata reaction who later showed marked 
imiirovement accompanied by a decreasing amount of 
precipitation : 2 of those developed a totally negative 
reaction. If blood were taken from such patients only 
when they were entirely quiescent they would be 
classed among the negative reactor.s — undoubtedly this 
does account for the majority of such in this series. 

MECHANISM OF THE TAKATA REACTION 

Many theories have been advanced to explain the 
flocculation which occurs. It is generally believed that 
mercuric chloride and sodium carbonate form a col- 
loid.al solution of mercuric oxide in tbe presence of 
proteins which are considered to act as protective 
colloids: in pathological states precipitation of the 
colloidal solution occurs: Takata liimself thought that 
the albumin-globulin ratio became altered by increase 
of the globulin fraction (1925). .lezler 14) using the 
Kjeld.ahl method, found the globulin fraction con- 


stantly over 55''i of the total jirotein in cases with 
positive mercuric chloride reactions while it averaged 
around 37') in cases with negative reactions. 

Lazzaro (14), Hug'onot and Sohier (28), Carriere. 
Martin and Dufosse (29), Ragins (19), Vigada and 
Montanari (30). believed that the reaction was de- 
pendent on the lowering of the albumin-globulin ratio 
of the .serum. Van Ginkel (7), Rapiiolt (20), Kirk 
(23), Gros (31), Holm (32) and Ucko (33) consider 
the increase in the serum globulin as the important 
factor. 

On the other hand Skouge (13) and Schindel and 
Barth (IG) found no constancy in the correlation be- 
tween the occurrence of a iiositive Takata reaction and 
either increase in the globulin fraction or lowering of 
the albumin-globulin ratio. Allesandro (34) working 
with phosphorus poisoned rabbits agreed with the 
hatter views. Schreuder (35) believed that a positive 
reaction occurred with either increase of the globulin 
or decrease of the albumin content. 

Medvei and Paschkis (3G) found that the addition 
of heparin to Takata positive sera changed the re- 
action from positive to negative, although the addition 
of heparin had been shown by A. Fischer to convert 
serum albumin into serum globulin. 

Schindel (37) added various lower fatty acids to 
sera with negative Takata reaction to produce floccu- 
lation, believed that ketonuria might play a role in the 
production of the reaction. Gros (31) found no change 
in the reaction before and after extraction of the fatty 
acids from the serum. Kallos-DefTner (38) obtained 
positive reactions in the sera of rabbits with ketonuria 
produced by starvation or existence in a rarified atmos- 
phere; with restoration of normal conditions the 
Takata reaction became negative. Allesandro (34) 
found that a positive Takata reaction in his experi- 
mental rabbits was constantly accompanied by a keto- 
nuria. Recht (39) found a positive Takata reaction in 
children with acidosis and dehydration. In our series 
were at least 2 cases in which such a mechanism is 
conceivable. One was a diabetic coma with marked 
ketosis: the Takata reaction was 00001221 ; 2 days 
later the p.atient was clinically improved, had no 
ketosis, a Takata reaction of 00000000; several checks 
showed that this remained negative. A similar result 
was true in a case of lepro.sy which had been given 
artificial hyperpyrexia; at the height of the fever the 
Takata re.action was 00002.333; twice aftenvards it 
was 00000000. (It may be noted that in both these 
cases jirecipitation begins in a dilution higher than it 
does in the cases of cirrhosis). 

Oefelein (40) found the ammonia content of the 
blood high in cases with positive Takata reactions. 

Staub and .lezler (41) conclude that the Takata re- 
action represents not a function but a dysfunction of 
the liver, dependent on the colloidal composition of the 
serum. 

.lurgens (42) found the Takata reaction negative 
after removal of the liver in geese, positive after 
tying the portal vein ; in dogs it w.as positive after the 
production of an Eck fistula, negative after rever.^-ed 
Eck fistula. He concludes that the test is dependent 
on the product.s of metabolism of the damaged liver 
cells. 

Crane (8) suggest.s ns po.=sible causes for a positive 
Takata reaction: 

1. Release of liver proteins into (he circulation 
(i.e. in cases of yellow atrophy). 
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2. Inability of the liver to alter proteins contained 
in the blood. 

3. Failure of some blood to pass throuph the liver, 
Foinn in,=tead (by way of collateral venous anasta- 
mo.=e.= ) directly into the general circulation. 

It is c.\'tremely difficult to explain the occurrence of 
the positive Takata reaction by any one hypothesis. 
Increase in the globulin fraction of the serum, both 
relatively and absolutely, does occur in the majority 
of the cases but there are manj- cases in which it does 
not. Conversely, there are many cases wdth changes 
in the irlobulin without positive Takata reaction. The 
presence of liver damage as such appears to play very 
little role. If the relea.se of liver proteins into the 
circulation were important acute yellow atrophy should 
give uniformly strongly positive reactions, but does 
not. If the reaction were caused by the failure of 
blood to pas.s through the liver portal thrombosis 
should give uniforml.v positive reactions, but does not. 
It seems rational at this time to be content with Staub 
and Jezler that the Takata reaction represents a d.vs- 
function of the liver. It probably is dependent on the 
colloidal composition of the serum. It probably repre- 
sents some retention substance which under the usual 
conditions of its occurrence requires some time to be 
formed in sufficient quantity to result in a positive 
reaction i comparable, again, to an elevated blood urea 
in chronic glomerular nephritis). It is po.ssible that 
this is a toxic product. 


SUMMARY 

The mercuric chloride flocculation te.st of Takata 
was performed on 1025 cases. A positive reaction oc- 
curred 118 times or ll.ofj. In 9-1 cases of cirrhosis of 
the liver there were 87 positive reactions a percentage 
of 92.5. 

The percentage of positives in all conditions was 
3.3(^ (of 931 cases), a total of 31 cases. Included in 
this number were 6 out of 81 cases of severe liver 
involvement, or 7.4(7^. 10 out of 122 cases of cardiac 
decompensation or 7ACc and 4 out of 4 cases of acute 
nephritis. 

CONCLUSIONS 

1. The Takata reaction is an c.xeellent test in the 
diagnosis of Laennec’s cirrhosis of the liver. 

2. It is of particular value in difTerontiating cir- 
rhosis from carcinoma with metastases in the liver, in 
cases wdth jaundice or with ascites. 

3. Liver damage, as such, in the absence of Laen- 
nec’s cirrhosis, yields a low percentage of positive re- 
actions. 

4. Failure of precipitation in a questionable case 
is a fairly certain indication that cirrhosis is not 
present. 

5. In a few instances the diagnosis of cirrhosis can 
be made before clinical signs appear. 

C. In developing cirrhosis the reaction may be 
negative at first, to b'ecome positive as the di.is'ease 
progresses. 
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Chronic Ulcerative Colitis: An Analysis of 88 Cases' 

By 

ISIDORE A. FEDER, JI.D. 

BROOKLYN. NEW YORK 


F ROJI 1922 until the end of 1930 there were ad- 
mitted to the Beth-El Hospital 23 cases of chronic 
ulcerative colitis. Since 1930 we have treated G5 
patients for this illness. This marked increase in inci- 
dence of chronic ulcerative colitis on our hospital 
service during the present decade has prompted us to 
review the recent literature relative to this disease and 
to present an analysis of the 88 cases which have been 
admitted to our institution. 

DEFINITION 

Chronic ulcerative colitis is an inflammatory con- 
dition of the colon, usually extending upwards from 
the anus, involving the colon either partially or along 
its entire course from the anus to the cecum. It is a 
specific entity, not uncommon in incidence, running a 
prolonged and intermittent course, with serious com- 
plications and frequently fatal in its outcome. 

ETIOLOGY 

The signs and symptoms in the patient who presents 
himself for examination and treatment unquestionably 
point to the infectious nature of the disease. Much 
difference of opinion has existed relative to the eti- 
ology of this condition. Is infection the primary 
etiological factor? Is infection secondarily imposed 
upon a colon which, for other reasons, has lost its 
normal resistance to bacteria which ordinarily inhabit 
it? Is the infection similar or akin to other well knowi 
forms of colon inflammation? The confusion resulting 
from the answers to these questions has complicated 
the approach to the disease and made more difficult 
the method of treating it. 

Evans (1) suggests that the terms pylorospasm, 
gastritis or duodenitis, and peptic ulcer repre.sent 
steps of one disease process in the stomach or duo- 
denum and that the disease is manifest in the colon 
through spastic colitis, mucous colitis, catarrhal and 
ulcerative colitis. Drueck (2), Kuttner (31, and many 
other recent writers hold that ulcerative colitis indi- 
cates a late stage of the spastic colon. On the other 
hand Bargen (4) states that the number of cases in 
which chronic ulcerative colitis follows the irritable 
colon is very small, and would not justify the belief 
that the latter is a forerunner of chronic ulcerative 
colitis. 

Because of the appearance of symptoms of avitami- 
nosis in some patients certain authors have felt that 
vitamin deficiency in some form may be the initial 
cause for the onset of the disease. This concept does 
not appear to be borne out clinically. All of our cases 
occurred in individuals whose dietetic habits did not 
deviate to any marked degree from the normal. Three 
of our cases showed evidence of vitamin deficiency. 
Two patients presented the skin manifestations of 
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pellagra and in one the beriberi tyjie of heart was 
discovered at autopsy. In view of the fact that those 
symptoms appeared either in the late or terminal 
stages of the disease, it is assumed that the vitamin 
deficiency is rather a result of improper absorption 
and utilization in, than a cause of, chronic ulcerative 
colitis. Dukes (6) and Bargen (4), who have carried 
out .studies of the life habits of many series of 
patients found no evidence of vitamin or other do- 
ficienc.v playing a part in the causation of the disease. 

Some authors have ascribed a disturbed metabolism 
as an etiological factor. Portis (6) suggests a thy- 
roto.xic cause for the disease. Basal metabolic read- 
ings in six of our patients showed the rates to bo 
normal in four, slightly above normal in one and 
slightly below normal in another. 

Recently the psychogenic origin of the disease has 
received considerable attention. Sullivan (7, 8) found 
p.sychological difficulties in 18 of 25 consecutive cases 
of ulcerative colitis, in 15 of which the emotional dis- 
turbances appeared to be of definite etiological signifi- 
cance. He found a well marked time relationship be- 
tween emotional crises and the onset of the disease or 
its recurrences. Murray’s (9. 10) reports are con- 
firmatory of this idea. Rechad (30) and Sullivan (8) 
found that psychotherapy was a successful method of 
treatment in chronic ulcerative colitis. 72(c of our 
cases occurred in young adults between the ages of 
IG and 40. in many of whom the problems of sox, 
marriage or finances might have been responsible for 
the creation of a psychological conflict. Five of our 
patients gave histories of having had “nervous break- 
downs” previous to the onset of the colitis. tVe have 
called attention to the marked increase in the number 
of cases at our hospital since 1930. It is of interest to 
note that this is coincident with the period of economic 
depre.ssion which set in at that time. Economic and 
financial worries may possibly have been the exciting 
factors in a number of these patients. 

Turner (11), Hur.st (5), Hern (12) and Penner 
(13) feel that the dise.ase is a form of bacillary dy- 
sentery. Winkelstein (14) reports that 20% of his 
cases are duo to this condition. These authors base 
their reasoning on the response of many patients to 
specific treatment with anti-dysenteric serum. How- 
ever, as Dukes (5) and Bargen (4) point out. the 
negative bacteriological and epidemiological evidence, 
the ab.sence of agglutin.ation and the uncertain effect 
of antidysentery serum seem to discount this point of 
view. 

Fradkin (15), Winkelstein (14) and others feel that 
the ameba m.ay be a cause of chronic ulcerative colitis. 
It is undoubtedly true that a number of cases of 
amebic colitis are mistakenly diagnosed as chronic 
ulcerative colitis. But where the diagnosis is not sup- 
ported by laboratory evidence or by effects of anti- 
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iimt’liii; therajiy. one cnn hardly see any reason for 
attributing to this orpanism the responsibility for 
this disease. 

liassler ilfii found that in yoiinp subjects Clostri- 
dium M'elchii. enterococcus and yrccn and non hemoly- 
tic streinococcus is the infective triloyn' that in 
adults the hemolytic streptococcus is most often met 
vith. 

Harden i •! ) and other workers have established a 
dipinstrcptococcus of characteristic morpholojric and 
binloyic properties as the main causative organism of 
chronic ulcerative colitis. The diplococci. when iso- 
lated according to the method of Earpen. arc fused in 
pairs, almost merpinp into chains of four cocci, arc 
lancet shaped and pram positive. The diplococcus ha-; 
been isolated in pure culture from the rectal lesions 
of cO'. of his cases at the Jlayo Clinic. The lesions ef 
ulcerative colitis have been reproduced in rabbits and 
(iops by the intravenous injections of many strains of 
this orpanism. It has been recovered from the blood 
in acute fulminatinp cases. It has been found in foci 
of infection such ns peridental or peritonsillar .ab- 
scesses and cultures of these rcprcxiuced the disease 
in animals. Cook (17) produced periapical de-nt.al in- 
fections in dops and two to ]C months later the procto- 
scopic picture of chronic ulcerative colitis w.as demon- 
.strati'd I’eoi'le in normal health have been found to 
be carriers of this orpnnism. It has lieen isolated in 
the sto/iij of patient-s with vap-ue alKlominal complaint.s 
who Inter deve!o;.cd the typical picture of chronic 
ulcerative colitis. 

M.ar.y .authors h.avc cast doubt ujs^n the contention 
of Earpen th.at the diplostreptrcrccus is the chief 
rtfi ndinv orpanism. i’ortis iGi st.ates th.at no positive 
bloixi cultur.s are found. However, one can rare!}- 
thtain r’s'-'itive blood culture.s in most d/se.asfs which 
have bn-en initiateei by infection from a distant focus, 
E.-.ssler ilT' rex-overc-d the diplo-.-rccus in -!•!'; of his 
(-.e-.'s ef ulcerative colitis and in .'17*') of attO cases of 


non-ulcer.ative colitis, yet feels that it is not the cti- 
olopical factor in the disease. JlaTsky (18) .state.s that 
the diplococcu.s i.s a sti-.ain of the enterococcic proiip. 
B.arpen has definitely shown sipnificant dilTcrcnces lic- 
tween the two; namely that on niannite ap.ar the ap- 
pearance of the colony of the diplococcu.s is fine and 
translucent; the enterococcus prow.s as a larpe, white 
opaic.sccnt colony on thi.s medium. The diplococcus 
does not prow on plain apar; it does not proiv on 
pelalin; it u.sually docs not coapulatc milk. The enter- 
ococcus docs all of these readily. Dukes <o) feels that 
the diplococcus and other types of fecal streptococci 
are secondary invaders and that tlie bloody diarrhea 
produced by intravenous injection in rabbits docs not 
follow the course of human chronic ulcerative colitis 
and that the same result is produced by other bacteria. 

In our series of cases the diplostreptococcus was iso- 
lated from Ifi patients or 18(7 of the total. Uarely did 
we make repeated e.vaminations after failure to isolate 
the orpanism on the first attempt. It is proliable that, 
if the lechnicai details and supp-cstions of Barpen 
were carefully followed out, many more cases would 
reveal the diplococcus as the ofTendinp orpanism. The 
enterococcus was isolated in si.\ cases or 7'-; of the 
total. A preen streptococcus was i.solated in two 
patients and a hemolytic staphylococcus in one. Xo 
specific orpanism was isolated in G.1 patients or 72(;. 
of the entire proup. 

The e.vaccrb.ations of this disease followinp upper 
re.spiratory infections and the removal of foci of in- 
fection lend support to the belief that the di.^oase i.s 
infectious in nature. Seven of our patients had acute 
e.xacerbation.s after upper re.spiratory infeetion.s and 
one after a pleurisy. Tonsillectomy caused an c.xacer- 
bation in one. The e.vtraclion of a number of teeth 
led to an acute fulminatinp e.xacerbation in one case 
with death from sepsis. 
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The following report substantiates in every detail 
Barren’s claims as to the etiology of chronic ulcera- 
tive colitis and clearly illustrates the role of a focus of 
infection in the onset and recurrence of symptoms. 

Case No. 67081, J. S., male, ace 17. Admitted .lanuarj' 
9, 1933, with a hi.story that two months prior to ndmi.ssion, 
following a cold, the patient developed a diarrhea and 
shortly thereafter noticed blood in the stools. After treat- 
ment with medicines his condition improved. He then had 
another upper respiratorj' infection which brought with it 
a more severe recurrence of symptoms and hospitalization 
was advised. On admission, patient was having numerous 
loose stools containing blood and pus and on many oc- 
casions passed only clots of blood. There were severe ab- 
dominal cramps and marked weakness. Temperature was 
103. White blood cells numbered 20,200 with 80'“e poly- 
morphonuclear cells. Hemoglobin was 55% and red 
cell count 2,676,000. Barium enema showed a spastic 


admission a tonsillectomy was performed. This was fol- 
lowed the next day by an increase in the number of stools 
which contained blood. Examination of the stool at this 
time showed numerous diplococci. Culture of the tonsils 
disclo.sed a pure culture of diplostreptococci, the same 
organisms which were noted in the stool. Another auto- 
genous vaccine was prepared and administered for six 
weeks. Patient was discharged as cured on January 3, 
1931. There has been no recurrence of sjTnptoms to d.ate. 

Five patient-s had acute recurrencc.s during preg- 
nancy and two had therapeutic abortion.s performed 
for this rea.son. Two patients had rccurrence.s after 
appendectomy and three after hemorrhoidectomy. 

Patients of all ages and of both sexes are affected 
by this disease. The youngest in our series was seven 
years of age, the oldest 70. G2''r of our cases occurred 
in females (Table 1). 

In only one instance were two members of one 



Fig. 3 


colon which fdlcd very rapidly. Sigmoidoscopy disclosed 
numerous ulcerations in the rectum and sigmoid, exuding 
a bloody and muco purulent discharge. Smears taken from 
the stool and stained revealed a preponderance of diplo- 
cocci singly and in chains (Fig. 1). Culture of the stool 
showed almost pure culture of the same organism. Kc- 
peated transfusions were given to tide the patient over 
the acute phase of his illness. .A vaccine prepared from 
the organisms isolated in the stools was administered. 
Five weeks after administration of the vaccine direct 
smears from the stool showed clumps of agglutinated 
diplostreptococci (Fig. 2). (This was probably caused by 
the presence of agglutinins in the serum of the blood 
which had exuded through the colonic mucosa and aggluti- 
nated the organisms). The patient was discharged mark- 
edly improved on Februaiy IG. 1933. Vaccine treatment 
was continued at home for three months. At the end of 
this time no diplococci were found in either the smear 
(Fig. 3) or culture from the stool. Patient felt well and 
had three to four bowel movements per day which were 
occasionally streaked with blood. On November A, 1933. 
patient was again ill with an upper respiratory infection. 
Shortly thereafter there was a recurrence of the sc\erc 
diarrhea. He was readmitted to the hospital November 
IS, 1933, for tonsillectomy. Stool examination at this time 
failed to show the diplococcus. The number of stools 
le.sscned under me<licnl treatment and a few we-eks after 


family alTected; a young girl who developed .symptoms 
shortly after the death of her .sister from chronic 
ulcerative colitis. 

SIGMOIDOSCOPY fGBOSS PATHOLOGY) 

In the greatest number of case.s the pathologic 
process is initiated m'thin the lower limits of the 
rectum and e.xtends upward toward the sigmoid and 
descending colon. The initial stage is characterized by 
an acute inflammation of the mucous membrane of the 
colon. It appears diffusely hyperemic. This is .shortly 
followed by an edema of the muco=a which bccome.s 
boggy and readily bleeds when .slightly traumatized 
by the sigmoidoscope. Minute absce.s.se.s appear be- 
neath the surface of the mucosa which slough away 
and leave small, pin point, blooding ulcers. At this 
stage the mucous membrane appears diffusely granular 
and bleeding. The union of fhe=e minute ulcers mav 
produce ulcers of larger dimensions and secondarily 
imposed infection will alter their appearance. During 
the .stage of remission the pin point ulcers m.ay heal and 
le.ave small scars. In the late sfage.s of chronic ulcera- 
tive colitis, when great difiiculty may t>e encountered 
in ditferentiating this dise-ase from other forms of 
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colitis ivith ulcerations, the presence of these small, 
pit-like scars is of utmost importance in making the 
diaitnosis. As a result of the diffuse scarification with 
formation of fibrous tissue the wall of the bowel be- 
comes contracted and the lumen narrowed from slii^ht 
to extreme decrees. Strictures may develop in cases 
where the patholojric process has been more severe 
and fibrosis more marked. Purulent exudate, dammed 
up by these strictures, may produce large abscesses. 


seen. Only ragged strips and bridges of mucosa course 
irregularly across the inner aspect. Between these lie 
exposed submucosa, muscularis or sero.sa, 

MICROSCOPIC EXAMINATION 
The mucosa is for the most part ab.sent. In one 
place most of the thickness of the submucosa is also 
gone. The cells along the surface of the mucosa show 
degeneration. In the mucosa there is an infiltration 
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When the ulcers heal, ragged polypoidal tags of mucous 
membrane remain. (These must not be confused with 
true adenomatous proliferations). When these infected 
ulcers e.xtend into the deeper layers of the colon the 
danger of perforation is imminent. 

The following chronologic reports exemplify the 
sequence of protoscopic findings in one of our cases: 

Case No. S2097, F. L., female, age 10. Admitted March 
4, 1937, with hi.story of diarrhea of five weeks duration, 
the stools during the latter two weeks admixed with blood 
and pus. Sigmoidoscopy March 11th; markedly congested 
mucosa. Bleeds readily. Many small, whitish areas under 
the mucous membrane (Abscesses). Many small ulcera- 
tions. May 2Cth: Acutely congested mucosa. Many small 
and larger ulcerations. Many small, pit-like scars noted 
throughout the mucosa. July 7th: Mucosa much paler but 
thickened and scarred. Few polyps noted. 

The following case exemplifies the ascending nature 
of chronic ulcerative colitis and the danger of pro- 
nouncing a patient cured without thorough and long 
follow up: 

Case No. 32941, E. K., female, age 20. Admitted March 
9, 1929, with a history of three days of bloody diarrhea. 
March 11th — proctoscopy reveals an ulcerative proctitis 
extending only two inches above the anus. Patient was 
apparently cured with rectal instillations of bismuth sub- 
nitrate in olive oil and discharged April 29th. Patient was 
readmitted on November IS, 1929. There was a recurrence 
of bloody diarrhea after an upper re.spiratory infection. 
Sigmoidoscopy revealed pin point abscesses with small and 
button sized ulcers throughout sigmoid and rectum, pene- 
trating through the mucosa and submucosa. 

The following gros.s and microscopic pathologic de- 
.“cription indicates the marked destructive process in 
a case of longer standing: 

Case No. SI79C, 31. J., female, age 29. Admitted January 
13, 1937, with a history of diarrhea of four years duration. 
Patient died February 1, 1937, of a generalized peritonitis 
due to perforation of the colon. -At about the hepatic 
fle.xure, small mucosal ulceration.s are first noted. Thc.se 
grow very extensive along the transverse colon partly en- 
circling the bowel. They possess ragged, undermined edgc.s 
with a base made up of submucosa, muscularis, and along 
the attachment of the lesser omentum only peritoneum. 
The peritoneum presents longitudinal rents encircling the 
bowel, affording communication between the colon and 
peritoneal cavity. The descending colon, sigmoid and 
rectum present a more advanced degree of the lesions- The 
l‘ov.-ol is thickened to about 0.5 cm. No normal muco.sa is 


of lymphocytes and plasma cells and some edema. A 
few polymorphonuclear cells are also noted. Where 
the mucosa is absent the surface is covered with 
cellular debris and polymorphonuclear cells. There is 
an increase in fibrous tissue and some edema of the 
submucosa. It is infiltrated with lymphocytes, plasma 
cells, histiocytes and polymorphonuclear cells. A lymph 
node in the serosa shows a widening of its sinuse.s and 
the.se hold histiocytes. 

SYMPTOJIS AND DIAGNOSIS 

The disease may start insidiously. The patient may 
complain of vague abdominal pains, increased fre- 
quency of stools with an e.xcessive amount of mucous. 
The stools are loose in consistency. After a variable 
period of time the patient will notice blood admixed 
with the stool and later the presence of pus. There 
may be slight or even no elevation of temperature. The 
patient has frequent calls to stool and may pass only 
hemorrhagic or purulent rectal discharge without fecal 
matter. In the fulminating case there is a rather 
abrupt onset with high and occasionally septic type of 
temperature. The patient appears acutel.v ill. There 
are numerous loose purulent and bloody stools. The 
patient shows all evidence of a profound toxemia. 

Later the patient presents a picture of inanition and 
dehydration. There is marked loss of weight, pallor 
and anxiety. 46'c of our cases had a marked secondary 
anemia. 8% had achylia gastrica. The leucocyte count 
and sedimentation rate were increased especially in 
cases with hyperpyre.xia. 

The diagnosis rests upon the history and sigmoido- 
scopic findings as aforementioned, the physical e.xami- 
nation and the appearance of the colon on the X-ray 
film after examination with the barium enema. 

Physical e.xamination of the abdomen will disclose 
a firm, tube-like descending colon and sigmoid which 
may be tender to palpation. Digital examination of 
the rectum discloses a spastic sphincter. The lumen 
is narrowed. The mucosa is granular. and, if ulcera- 
tions are deep, they may be noted by the e.xamining 
finger. 

The appearance of the colon with the barium enema 
depends upon the .stage of the disease, the e.xtent of 
the ulceration and the presence of sequeliae. The colon 
fills rapidly. Where the ulcerations are small and 
superficial the outline of the colon is smooth and show.s 
a notable lack of haustration. Where the ulcerations 
are deeper the outlines of the colon are feathery, a 
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characU-Tistic jiiclure of the disease. Where ulceration 
i.s deep, and irrepiilar fdiro.si.s lia.s occurred, the outline 
i.s roufrh and irroL'ular. nccause of the fdirosis of 
it.s wall the colon heconie.s narrowed and shortened. 
Examination by the contra.st enema, where air i.s in- 
jected into the colon following the expul.sion of the 
barium, will more ea.sily outline ulcer.s and polyps. 

COIMPLICATIONS 

Stricture of the bowel is commonly seen. It i.s the 
result of the fdirosis which takes place dtirinp the 
stape of healinp. One is struck by this condition when 
one finds marked diiriculty in passinp the sipmoido- 
scope because of the narrowed lumen. It is wiser to 
stop the examination than to attempt to forcibly push 
one's way past the stricture. Perforation of the bowel 
resulted from this procedure in one of our early cases. 
18 of our cases were complicated by stricture. 

Polyposis f improperly termed because the poly- 
poidal tap.s of mucous membrane which remain after 
healinp are not true iiolyps) is frequently noticed on 
proctoscopic examination. If present hipher up in the 
colon they are well visualized on the X-ray by means 
of the contrast enema. II of our cases were compli- 
cated by polyposis. When larpe these false jiolyps may 
nppravate the symptomatolopy. 

Perforation of the colon with a resultinp iieritonitis 
occurs when ulceration has penetrated the serosa of 
the colon. This was observed in three and the cause 
of death in two of our cases. Penetration of ulcers in 
the perirectal and perianal repions may form peri- 
rectal abscesses which then may rupture throuph the 
skin, vapina or bladder and produce fistulae. Kine of 
our cases showed these complications. 

Vitamin P deficiency was found in a ease which re- 
vealed a beriberi type of heart at autopsy. There was 
myocardial atrophy, edema and vacuolation of the 
heart muscle. Two cases of vitamin G deficiency were 
noted — a rouphness and dark discoloration of the 
backs of the hands and forearms as is seen in pcllapra. 

There was an inversion of the serum albumin and 
plobulin ratio in two cases. There was hypoprotci- 
ncmia in three cases, two of which revealed evidence 
of a nutritional edema. 

.Arthritis complicated two of our case.s. Hepato and 
splenomepaly was found in one case. 

Parpen ( t) and Hurst i HP in addition note such 
complications as renal insufiiciency. occular lesions, 
peripheral neuritis, propressive arterial occlusion, 
multiple abscess of the liver, tetany and carcinoma. 
Carcinoma is not as common a complication as is found 
in true polyiiosis or multiple adenomata of the in- 
testine. This is probably due to the fact that the poly- 
jioidal masses are not true adenomatous proliferations. 

ritOGNO.SlS 

Primary recovery within a few weeks has been re- 
ported. We have never seen it. Exacerbations and re- 
missions are common. One must not fall into the error 
of pronouncinp a case cured merely on freedom of 
symptoms or even with apparently healed lesions on 
examination of the colon, unless the patient has liccn 
followi-d up for a na'isonably lonp pe-iod of time. 

Hurst (HP feels the mortality slu uld not exceed 
to 10'. if the patients receive acbaniate tre.atnient for 
sufiicient periods. He states that the larpe majority 
should recover eventually so conqiletely that they are 
able to lead a life of norm.al activity. Parpen (201 


states that X-rays show a tendency of the bowel to re- 
turn to normal in -lO' i of the cases. Crohn and Rose- 
nak (21) in a scries of 7.o cases report cured. 28 
improved. 8 unimproved and II died. Kiefer (22) 
divides his cases into the non toxic— non sclerotic of 
which he reports 78G cured, the non toxic — sclerotic 
of which fiOG recovered and the toxic where 88G 
showed satisfactory improvement and where the mor- 
tality was 2.oG. 

In our scries of cases only two or 2.8G have been 
pronounced cured, one after a period of four years and 
another after two years. 21 cases or 28.8G wore un- 
improved at the time of discharpe. 10 patients or 
ll.dG died; two from perforation with peritonitis, 
three from severe toxemia, one from sepsis resultinp 
after extraction of teeth, one from broncho pneumonia, 
one after ap])endeetomy, one after apiiendicostomy and 
one after ileostomy. .'>.7 cases or (12..')'; were dis- 
charped as improved, many of those to return later 
with exacerbations. The best that wo could say for the 
latter proup of cases w.as that the patients were im- 
proved because the depree of involvement of the colon 
on sipmoidoseopic examination was less on discharpe 
than on admission. 

TREATMENT 

Many varieties of treatment have been used in the 
.attempt to cure chronic ulcerative colitis. Haro (28) 
feels that no treatment has been found tlnit acts as a 
.specific cure in an attack of this disease or that will 
prevent a relapse. 

Rest in bed is essential when the patient is acutely 
ill, i.o. when there is hyperpyrexia, loucocytosis, in- 
creased sedimentation rate and very frequent bowel 
movements. Barpen (4) feels that when the acute in- 
fection has subsided the patient should bo piven some 
form of occupational therapy to distract his attention 
from the need of remaininp near a toilet room. 

Where the psychiatric backp'round has been studied 
and psycholopical dilficulties or emotional disturbances 
appear to be of etiolopical sipnificance, Murray (!). 
10). Rechad (80) and Sullivan (8) have found p.syeho- 
therapy to be of distinct value. 

DIET 

Hurst (24 1. Barpen (4), Kiefer (22) and others 
specify various diets used in treatment. Sufllcc it to 
s.ay that the ideal menu consists of a well balanced, 
hiph caloric, hiph vitamin diet, with foods diposted 
mo.stly in the stomach and small intestine, and hcivinp 
as little residue as possible for the colon. Because of 
the rapid peristalsis there is little ab,=orption in the 
colon and undirested food in the bowel is a source 
of irritation. Where hypoproteinemia is present, the 
protein content of the food should be increased. Syn- 
thetic preparations of all tlw vitamins are used orally, 
and parenterally when the patient is unable to retain 
them by mouth. 

.Alany dnips are useful in alleviatinp the distressinp 
.symptoms of the disease but none has as yet been 
proven to be specific in its cure. 

Some form of ojiium or codeine with bell.-id'mna will 
slow ])eristnlsis and relieve abdominal cramps. Bismuth 
and kaolin will thicken the contents of the colon and 
reduce the number of iKiwel movements. Charcoal will 
.absorb poses :ind relieve colic. Dilute hydrochloric acid 
should be piven where there is achlorhydria. Iron is 
prescrilxd for the secondary- anemia. 
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Stimson 125) advocates the use of sodium ricino- 
leate by mouth in order to detoxify the upper bowel, 
and as an irrigation in l^r solution in order to aid the 
elimination of toxic and infective products from the 
colon. Its use has not been attended ■noth any improve- 
ment in our cases. Castor oil has been recommended 
for the same reason. Its use is to be condemned. 
JIultipIe perforations of the colon with a fatal peri- 
tonitis resulted in one of our patients. 

Andre.sen and D'Albora f2G), in addition to ceneral 
methods of treatment, also use mercurochrome intra- 
venously. They beirin with a dose of 15 cc. of O.SfJ 
solution and increase the dose at four day intervals 
.sufficient to cause a febrile reaction of 101.5 to 102.5. 
They cite a number of cures. 

The widespread use of sulfanilamide in infection 
has probablj- prompted many investigators to use this 
drug in the hope that it might be the long sought for 
specific. IVe have tried it in three cases, using 30 to 
to grains daily in dirided doses for a period of two 
weeks and then repeating the course of treatment 
after a period of tivo weeks of rest. W'e have found 
no apparent benefit from its use. In fact it may have 
been responsible for an increase in the diarrhea of 
one of our cases and for an elevation of temperature 
in all three where such temperature was not present 
before its use. 

Anti-amebic drugs such as emetine, etc., should be 
used where there is a question, no matter how slight, 
of the possibilitj’ of the condition being due to amebic 
colitis. 

LOCAL TREATMENT TO THE COLON 

Solutions of saline, potassium permanganate, acri- 
fiavine, mercurochrome, etc., have been used as colonic 
irrigations. The rationale of this form of treatment 
has never been proven. At their best, irrigations will 
merely cleanse the surface for only a few moments. 
The infection situated deeper in the coats of the colon 
cannot be reached by the irrigating solution. Kiefer 
(22), Hare (23) and Bargen (4) feel that (he irri- 
tation caused by this form of treatment offsets what- 
ever possible good can be obtained from its use. 

Retention enemata have been found to be of value. 
Hun-t 124) recommends the use of tannic acid solu- 
tion. ,!(• to 2 grains to the ounce, 1 to IJ-^ pints to he 
retained for hour. Kiefer (22) uses a starch and 
opium retention enema to relieve tenesmus. Crohn and 
Ro.=enak (21) use neutral acriflavine (1:4000 parts of 
normal saline). Fradkin (27) used a mi.xture con- 
sisting of 20''( kaolin. lO'T- mineral oil and 70fJ of a 
gel of aluminum hydro.xide by retention enema in the 
convale.'cent patient where the stools were streaked 
vdth blood. As an adjunct to specific therapy this 
method aided in reducing the number of stools and 
healing the mucosa. Eyerly and Breuhaus (28) use a 
retention enema consisting of a three to five ounce 
mixture of kaolin and aluminum hydroxide in from 
three to five ounce.s of warm distilled water. Usually 
one but occasion.ally two retention enemata are given 
dail.v. The objection to the use of these enemata is 
the inability of the patients to retain them ■m'thout 
marked discomfort for more than a few moments. 

Soper (32) use.= daily insufflations of calomel and 
bismuth subcarbonate .and reiiorts a number of cures 


in his earl.v cases of chronic ulcerative colitis. IVe 
found no improvement in three of our cases from this 
form of therapy. 

SUPPORTIVE MEASURES 

The intravenous use of saline and glucose is indi- 
cated in cases of dehydration and starvation accom- 
panying marked diarrhea. In hypoproteinemia with 
its resultant nutritional edema we have found the use 
of acacia intravenously to be of value. 

TRANSFUSIONS 

Bargen (4) uses repeated transfusions of about 200 
cc. of blood four to seven days apart to fight the 
to.xemia in cases of severe sepsis and for the anemia 
and weakness following the loss of blood. Hurst (24) 
recommends transfusion when the hemoglobin falls 
below 70^. IVe have used transfusions in all of our 
toxic or anemic patients and have found them the best 
supportive measure to tide the patient over the acute 
phase of the disease. 

SERA AND VACCINES 

Hurst (24, 5) and Turner (11) feel that many 
cases, especially the early ones, respond to specific 
treatment with anti-dysenteric serum. Crohn and 
Rosenak (21) use polyvalent antidysenteric serum or 
tj-phoid vaccine intravenously. The latter feel that the 
beneficial results obtained are due to the production of 
protein shock. 

Bargen (4) uses a concentrated serum prepared by 
immunizing horses against many strains of the diplo- 
.streptococci found in the diseased tissues. This is ad- 
ministered intramuscularly in acute and chronic cases 
until improvement sets in. Following this a bacterin 
prepared as an autogenous vaccine from organisms 
found in rectal ulcers in each case is administered 
subcutaneously. It is given for several months in in- 
creasing doses from 0.1 to 1.5 cc. After a rest of 
several months it is repeated. Three or four such 
courses are administered or the vaccine is given until 
the patient is free of symptoms. After that an oc- 
casional course of vaccine is given for several years. 
Hare (23), Eassler (IG), Hurst and Dukes (5) do not 
believe that Bargen's serum and vaccine arc of any 
value. Alvarez (29) states “It is hard to understand 
why so many able physicians cither stand cold before 
Bargen’s achievements or else are actively hostile to 
his theories and statements of fact. Many men, when 
asked if, in trying to confirm Bargen’s discovery of 
the diplococcu.s, they used his technique, admitted they 
had not. Few made a thorough going test of his serum 
and vaccine. Some did not use these measures, others 
only half heartedly, because they felt any foreign pro- 
tein would work as well.” 

In our series of cases the diplococcus was isolated 
in 16 and the vaccine prepared and given to II 
patients. One was definitely cured and 10 have shown 
marked improvement. Typhoid vaccine was used intra- 
venously in three cases, two of which showed no im- 
provement and one slight improvement. Autogenous 
vaccines were prepared from the stools of 11 patients 
where no specific organism was isolated; four were 
improved. .=even unimproved. 

Bacteriophage prepared from the organisms found 
in the stool has been recommended by some authori- 
ties. Both .stock and autogenous preparations have 
been u.scd. They may be given orally, rectally or 
parenterally. Three of our cases were treated with 
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bacteriophage, one through rectal Instillation and two 
by means of subcutaneous injections. Two showed no 
improvement. In one case a stock bacteriophage was 
used parenterally in conjunction with an autogenous 
vaccine. This patient has no recurrence after two 
years. 

SURGERY 

All evident foci of infection should be eradicated. 
Most medical authorities feel that surgeiy of the colon 
as a cure for chronic ulcerative colitis should be used 
as a last resort. Hem (12) feels that “internal an- 
astamoses and the like are too stupid in their concep- 
tion to be worth more than mere mention.” Kiefer 
(22) feels that transverse ileostomy should be done 
in cases of extreme toxemia. Hurst (24) feels that 
surgery should be used only in the complications of 
chronic ulcerative colitis and that colectomy is the 
procedure of choice. Tuimer (11) feels that cecostomy 
should be done to put the colon at rest. Flick (31) re- 
ports a case of five years standing cured by total colec- 
tomy. Soper (32) reports six of his cases cured by 
this operation. One of our patients died after ap- 
pendicostomy, another after ileostomy. One patient 
showed no improvement after cecostomy. 

We advise against elective surgerj' in the presence 
of chronic ulcerative colitis. Two of our patients had 
appendectomies and three had hemorrhoidectomies 
performed during the course of the disease, all of 
which were followed by severe exacerbations. One 
patient died after an appendectomy. 

SUMMARY 

The recent literature of chronic ulcerative colitis 
has been reviewed. 

An analysis of 88 cases has been presented. 

The youngest patient was seven years of age, the 
oldest 70 yeara of age. There were 63 cases (72%) 
which comprised the groups between 16 and 40 years 
of age. There were 55 females (62%). 


No specific organism was isolated in 63 cases 
(72%). The diplostreptococcus was isolated in 16 
cases (18%), the enterococcus in 6 (7%), a green 
streptococcus in two, and a hemolytic staphylococcus 
in one. 

Five cases gave definite antecedent histories of 
“nervous breakdowns.” 

There were 20 instances of recurrences with the fol- 
lowing conditions: Seven with upper respiratory in- 
fections, one with pleurisy, five with pregnancy, one 
after tonsillectomy, one after removal of the teeth, two 
after appendectomy, three after hemorrhoidectomy. 

Dlany complications were encountered, the most fre- 
quent being stricture of the bowel, polj’posis, perianal 
abscess and fistula in ano. 

In addition to general methods of treatment 11 
patients received autogenous vaccines prepared from 
the stools of whom four were improved and seven un- 
improved. 11 patients received an autogenous vaccine 
prepared from the diplostreptococci isolated from the 
lesions in the colon of whom one was cured and 10 
were markedly improved. Three received tsqjhoid vac- 
cine of whom two were unimproved and one improved. 
Three received bacteriophage of whom two were un- 
improved and one apparently cured, the latter receiv- 
ing at the same time an autogenous vaccine prepared 
from the stool. Three received two courses of sulfani- 
lamide none of whom were improved. 

Surgery of the colon was attempted in three 
patients; cecostomy without improvement; appendi- 
costomy and ileostomy, subsequent to which the 
patients died. 

All patients with toxemia, hemorrhage or secondary 
anemia received repeated transfusions. 

Two patients (2.3%) were cured, 65 (62.5%) were 
improved, 21 (23.8%) were unimproved and 10 

(11.4%) died. 

I wish to thank Miss Genia Rabinowitz, bacteriologist at 
the Beth-EI Hospital, for the excellent microphotographs 
presented in this paper. 
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D isordered function of the frnstro-intcstina) 
tmct appe.irs in animals deprived of vitamins A, 
B*. C, or D (1, 2). Diarrhea or constipation, spa.sm 
or atony may occur. Similarly, it has been recognized 
for year.s now that disorders of the gastro-intestinal 
tract are con.spicuous in human nutritional deficiency 
di.sp.'i.se.s .such as beri-beri and pellagra. In these dis- 
ease.s the factor involved is nearly totally deficient in 
the diet. 

Much le.s.s is known and according-ly there is more 
difference of opinion regarding the incidence and signs 
of mild, but prolonged vitamin deficiency in humans. 
Thu.s the Vitamin Committee of the British Mcdictil 
Re.=earch Council reported in 19.32 (3). 

"No convincing clinical evidence is available to 
show that the vitamin B comple.v determines the 
norm.nl functioning of the human bowel, and until such 
is forthcoming it is unnecessary to assume th.nt 
vitamin B deficiency is concerned in the production of 
the constipation so commonl.v met with among West- 
ern peoples.” 

-Alvarez (1). though not quite so explicit, is inclined 
to a similar view. In his opinion disease due to avita- 
mino.si.s is probably rare in -American adults. Accord- 
ingly a condition as common as chronic gastro-in- 
testinal malfunction can hardly be the result of 
vitamin deficiency. Jlorse (5), is of this opinion also. 

Neither the Vitamin Committee nor the above 
authors have submitted in support of their view e.x- 
plicit descriptions of clinical or experimental investi- 
gations. The severity of n'tamin deficiency which these 
authors had in mind is therefore uncertain. From the 
conte.xt it would see.m that they meant severe de- 
ficiency as in .xerophthalmia, beri beri, or .'cuiwy. 
These diseases are. as these authors maintain, rare 
now among adults in the United States. 

But the point at i.'sue is to what e.xfent are .‘■ome 
common chronic ailments such as those of the gastro- 
intestinal tract the result of suboptimal vitamin int.ake 
over a long period. One of the first authors to .stre.=s 
the affirmative view hero was McCarrison (2). But it 
must be admittetl that his experimental and clinical 
observations dealt with severe deficiencies. This. po.=si- 
bly, was one of the reasons for the refusal of the 
Vitamin Committee to accept his view. Since the work 
of McCarrison. and in part stimulated b.v him. a 
number of reports have appeared in which a definite 

•rv Jl wc HTf?,?;. jlatr*! r-tr'icjtlx 


connection has been shonm between chronic gastro- 
intestinal malfunction in human beings and subacute 
vitamin B deficiency. Thus Fletcher (G) and Fletcher 
and Graham (7) presented X-ray ev'idence that dis- 
turbances of the colon such as loss of tone, decreased 
or absent haustral markings, and increased Jengdh, 
can be relieved by a high vitamin B, low carbohydrate 
diet. Marks (8) reported marked relief of constipa- 
tion, improvement in appetite, strenprth and vigor in 
a fairly large number of patients following the d.aily 
ingestion of 15 grams of wheat germ daily. A similar 
experience in a smaller group of cases was reported 
by Montague 19). The results of an intensive study 
of two well-controlled eases were reported by Elsom 
(10). She obsen’ed that marked relief from anorexia, 
epigastric distress, con.stipation and asthenia were ob- 
tained following the administration of large doses of 
brewers yeast. The improvement was much less with 
purified single components of the B comple.x. Vorhaus, 
Williams and AVaterman (11) reported a small group 
of cases in which constipation was relieved by large 
doses of crystalline vitamin B,. 

AA'ith the exception of those reported by El.»om none 
of the above iialients were cases of obvious vitamin B 
deficienc.v. Presumabl.v they had been living on the 
“usu.al -American diet” which Alvarez and Morse con- 
sider supplies adequate amounts of all the vitamins. 
The results obtained b.v these investigators with large 
supplements of vitamin B indicate that there is a 
pathological insufficiency of vitamin B which is not 
as severe as frank beri beri or pellagra and that this 
condition is probably common, if one may j'udg'C from 
the prevalence of chronic eon.stip.ation. 

The study reported here was begun four years ago. 
Scrutiny of a number of diets selected at random 
found, similar to Eddy (12) and Marks (8). that the 
vitamin B intake of most people is little above the 
anti-beri beri protective level. For instance, few adult 
diets, even among the well-to-do, contain dOO Inter- 
national unit.s of B, dail.v, which is twice the anti-beri 
beri level. To this is added, as a rule, a high carbohy- 
drate intake which requires increased amount of B, 
(1. 13). The specific purpo.«e of our investigation was 
to a.scertain whether "functional” gastro-inte.stin.al 
malfunction m.i.v be a.«eribed to an.v extent to a chronic 
parti.al vitamin B deficiency. 

Though unaware of it at the time thi.s .study was a 
re-e.xamination of the que.stion on which the A'itamin 
Committee of the BritDh Medical Rc.search Council 
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had already given an opinion. It may be stated here 
that after four years of close observation of over 250 
cases our findings disagree with the opinions of the 
Vitamin Committee, Alvarez and Morse. They support 
the view first emphasized by IMcCarrison, and the later 
corroboratory observations cited above. 

The contribution we aimed to make to this contro- 
versial question was a closer study over a longer 
period of a larger number of cases than has yet been 
reported in this connection. The method of investi- 
gation employed was designed to meet the following 
requirements: 1. The diet, though adequate from a 
nutritional point of view, must be simple and practical 
enough to be carried out in the home; though stand- 
ardized it must contain enough variety to satisfy a 
large number of cases; and not so rigorous that the 

Table I 

Summary of the effects of different mdritional treat- 
ment of 67 cases of chronic gastro-intestinal mal- 
function 


Recime and Typo 
of Cape 

Number 
of Cases 

Number 

Improved 

Number Not 
Improved 

On repimo alone with- 
out additional vita- 
min B supplement 

G7 

.8 

49 

Those not improved on 
repime alone sub- 
soQucntly given 
cereal vitamin B 
supplement 

21 

13 

8 

Those not improved on 
regime alone subse- 
quently given liquid 
vitamin B supple- 
ment 

28 

10 

0 

Those not improved on 
regime plus cereal 
supplement, in whom 
the liquid vitamin B 
j concentrate replace<l 
the cereal 

8 

5 

3 

j Final totals 

1 67 

65 

12 


patient will want to abandon it after a short trial. 2. 
The patients are to be studied in dispensary and 
private practice. Nevertheless the method of observa- 
tion should yield approximately objective records. 

The main difficulty was to obtain satisfactory ob- 
jective records. Only cases with “functional” disturb- 
ances of gastro-intestinal function were accepted for 
study. By definition therefore there were no obvious 
significant signs. There were only symptoms — consti- 
pation, intra-abdominal pain, gas, a feeling of fatigue, 
etc. Radiograms of the gastro-intestinal tract did not 
yield any concordant instructive information. Some 
showed a spastic colon, others a dilated colon, in most 
the shape and emptying time were normal. The uni- 
formity in these cases was in the symptomatology. 
Accordingly we decided to enlist the cooperation of 
the p.atient in observing the changes in his condition, 
especially as in any case the important information 
would be obtained from his answers to our questions. 
The uncertainty of this information was reduced, we 
feel, by the long period of observation, by our own 
periodic examination, by the concordance of the 
changes noted in a large group of cases under widely 
varying conditions, and by the method we employed 
(described below) for obtaining these records. 

There are four main features in the regime insti- 


tuted: (1) the provision of what may be called a 
balanced diet; except (2) that the carbohydrate con- 
tent was reduced by the elimination of such “visible” 
sources as sugar, potatoes, white flour, etc.; (3) the 
provision in most cases of a high intake of vitamin B 
in the form of a special cereal described below or of 
a liquid concentrate; and (4) stopping the use of la.xa- 
tives, intestinal lubricants, cathartics, and enemata. 

The details of the regime and the management are 
as follows. Every patient was given the following in- 
structions on a mimeographed sheet: 

1. No bread, neither whole wheat nor white, no po- 
tatoes, neither sweet or plain, no pie, nor candy 
must be eaten. 

2. Drink at least 1 pint of milk daily, 1 glass of 
orange juice or tomato juice, and 4 glasses of 
water. Eat at least 1 egg daily, not raw, best 
boiled for 3 to 5 minutes. 

3. Eat a liberal helping daily of green vegetables, 
such as spinach, carrots, .string beans, broccoli, 
lettuce, asparagus. Do not cook vegetables in a 
lot of water. Do not throw away the water. Mix 
it with your food. 

4. If you feel that you want to eat more, fill up on 
milk, meat, and vegetables. 

5. Do not take enemata, laxatives, headache medi- 
cines, or other remedies except as directed. 

Most of the patients received a vitamin B supple- 
ment consisting of 100 grams (dry weight) of a 
special wheat cereal. The technical name of this cereal 
among millers is “the scalp of the sizings.” At present 
its composition is not quite uniform. It contains on 
the average 10 to 15 per cent of germ, and the finely 
ground inner branny layers. The bulk of it consists of 
protein and starch of the adherent endosperm. This 
cereal was found to contain from 5 to 10 International 
Units of vitamin B, and about 3 units of the B^ 
complex per gram of dry weight*. Our instructions 
for the use of this cereal are: 1 standard measuring 
cup of dry cereal cooked with 1 to 2 parts of water in 
a double boiler for 15 minutes to J/< hour; to be eaten 
with whole milk, preferably all at breakfast, the re- 
mainder may be eaten at lunch. This is a large 
quantity of cereal; but most of our patients had no 
difficulty after about a week in taking this quantity 
at breakfast. Those for whom it was too much were 
advised to take some of it as muffins or pancakes. 

This cereal fraction is the cheapest, palatable source 
of the vitamin B comple.x available at present. It keeps 
well (for several months in a cool place). It is more 
palatable for most of our patients than other cooked 
cereals. It contains a remarkably large amount of the 
vitamin B comple.x. 

The restriction of carbohydrates in the above regime 
is based on the fact that normal carbohydrate meta- 
bolism is dependent on vitamin B^ (1, 13). Accord- 
ingly the requirement of this vitamin is partly de- 
pendent on the e.xtent of the carbohydrate metabolism. 
If the gastro-intestinal difficulties of our cases were 
in part at least a consequence of prolonged mild or 
subacute vitamin B deficiency, it seemed a rational 
procedure to increase the effectiveness of the vitamin 
B ingested by restricting the carbohydrate intake. We 
have estimated that even in our prescribed diet car- 
bohydrate contributes about one-half of the caloric 
value. 

*We are indebted to Mrs. M. K. Dimick of the Vitab Company lierl- 
cley. for the biolonieal assay of this cereal. The B. complejt vi-rs 
estimated before it wras fractionated into flavine and other com- 
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Table IIA 

Xiimhrrf of cases complaining of different siimptoms and the numbers markedly improi-ed on the prescribed diet 
plus the cereal supplement 



Constipation 

Abdominal Pain 

''Gas” 

Nnutea 


Wh^re the Case* 









in Stools 

Were Ob*«rrTr<l ; 

No. of 


No. of 


No. of 


No. of 

Inipmted 



Cases 

IraproveJ 

Case* 

Improved 

Coses 

Improved 

Cases 

Cases 

Disivf n«ar7 

A: 

21 

20 

20 

17 

21 

11 
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No cfTort was made to reduce the amount of rough- 
ape in the diet. The pureeing of vegetables was not 
recommended: and there is some bran in the cereal. 
This bran, it must be noted, is much more finely di- 
vided and lighter than the commercial varieties of 
bran, which are derived from the outer branny coats. 
Many of our cases had been living on bland diets, with 
pureed vegetables, etc,, following courses of sana- 
torium treatment for "colitis.” These were at first 
alarmed at the amount of roughage in the diet pre- 
scribed. Nevertheless only one of more than 250 cases 
found the diet irritating. 


Each patient was given a mimeographed question- 
naire sheet on which he recorded daily his condition 
under the following headings: 

Bov/el movements, number and character; abdominal 
pain, character and location; gas, bloating, belching, 
passage by the bowel; blood or mucus in the stool: 
nausea; vomiting; appetite; nervousness; fatigue; 
headache; cold hands and feet; other disturbances or 
illnesses: exercise taken; any unusual trip or enter- 
tainment; sleep, time of retiring and of rising; have 
you omitted from the diet any of the prescribed items? 

The form of the sheet provided for daily answers 


Table IIB 

Xumbers of cases complaining of different symptoms and the numbers markedly improved on the prescribed diet 
plus the cereal supplement 
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for seven days. The patient presented himself M’ith 
these records at intervals which varied from one to 
four weeks. He was then interrogated regarding his 
condition and his answers; and his own questions 
answered. He was examined whenever changes in his 
condition or his complaints seemed to call for it. It 
should be noted here that the observations on the 
number and character of the bowel movements may 
be considered as approximately objective. 

We eventually possessed a detailed account of the 
day to day state of the patient over a long period — -in 
some cases for as long as four j-ears. Our estimate 
therefore of whether the patient was better or worse 
in any respect is not based on the patient’s statement 
at any one time, but on a comparison of the records 
over a long period written each day. The patient had, 
of course, after a few months forgotten the details of 
his early records. Hence his later written statement 
of his condition was relatively independent of his 
opinions and feelings some months previously. 

The cases chosen were from dispensary and private 
practice. We felt that although a small group of 
patients confined to hospital afforded an opportunity 
for better control and intensive study, the conditions 
are artificial. Any improvement obtained might be 
maintained only while the patient is living in the 
special conditions of the investigation. On the other 
hand any amelioration which had set in while the 
patient was living in his usual environment carrj'ing 
his burden of social obligations, not only was likely to 
be more permanent, but the treatment and the investi- 
gation could be carried on for a longer time and with 
many more cases. 

Some of the tentative diagnoses with which the 
patients were referred to us were: spastic constipa- 
tion, atonic constipation, chronic gastro- enteritis, 
colitis, chronic arthritis, hypertrophic arthritis, poly- 
neuritis, epilepsy, malingering, hysteria associated 
with constipation. In all of the cases accepted for this 
study the derangements of the gastro-intestinal tract, 
as far as we could ascertain by clinical, laboratory, and 
radiological examination, were of the “functional” 
type. This selection was made, as stated above, to test 
the hypothesis that a contributoiy factor in these 
cases is long standing, partial ritamin B deficiency. 

The results obtained summarized in Tables I and II 
appear to verify this hypothesis. They are not defini- 
tive proof because of the difficulty, which the selection 
of cases entailed, of obtaining thoroughly objective 
records. On the other hand our records and observa- 
tions are sufficiently extensive, well checked and con- 
cordant, to be taken as indicating that chronic partial 
vitamin B deficiency (or suboptimal intake) is prob- 
ably one of the factors "in the production of the con- 
stipation so commonly met wdth among Western 
peoples,” and of other signs and symptoms of chronic 
gastro-intestinal malfunction in adults. 

Before discussing the main body of our results 
which are summarized in Table II we shall describe 
first those obtained in a group of 67 cases (not in- 
cluded in Table II) where an effort was made to ap- 
praise the relative importance of the management of 
the case, the character of the diet, and of the vitamin 
B complex. 

These 67 cases were first given the diet alone with- 
out the cereal or other vitamin B supplement. Eighteen 
of these obtained such marked relief on this regime 
that no other treatment was necessarj-. In this group. 


as in all the othei’s where definite improvement was 
obtained, it occurred quickly, often within 2 weeks, 
and in no case later than 6 weeks. The constipation 
corrected itself first, later the dyspepsia and abdominal 
discomfort or pain, then anorexia disappeared. Gradu- 
ally a marked improvement in the sense of general 
well-being, diminished fatigue or asthenia were noted. 
Gas was the most persistent symptom and the one 
from which least relief was obtained and least often. 

Twenty-one of those who had shown no improve- 
ment after 2 months on the diet alone now received 
the cereal supplement. Thii-teen of these were defi- 
nitely improved within 3 months. 

The diet of the remaining 36 cases, 28 of whom had 
shown no improvement on the diet alone, and 8 no 
improvement with the cereal supplement, was now en- 
riched by a liquid concentrate of rice polishings.'*’ 20 
cc. were taken daily, divided into three equal portions 
before meals. This provided at least 1000 International 
Units of B,, 250 units of B,, and a large (hut at 
present undetermined) quantity of the B,, complex and 
the antipellagric factor. Of the 28 cases who had ob- 
tained no improvement on the diet alone 19 now be- 
came markedly better within 3 months. Five of the 8 
who had obtained no noticeable benefit from the cereal 
supplement became free of most of their symptoms 
within a few months after the cereal was replaced bj’ 
the liquid concentrate. 

Twelve of the 67 cases obtained no significant 
benefit from our therapy. 

In the group taking the liquid vitamin concentrate 
the first improvement noted was again the correction 
of constipation. This appeared within 2 to 4 weeks, 
and occurred in all of the 24 cases of this group who 
obtained any improvement whatever. Anorexia disap- 
peared in 18 of this group, .and dyspepsia in 20. Im- 
provement in the feeling of strength and in general 
well-being was commented on by all of the 24. 

A summary of the results obtained in this group of 
67 cases is given in Table I. If this group is a fair 
sample it appears that approximately one-quarter of 
the cases of “functional” chronic gastro-intestinal mal- 
function can be relieved of most of their symptoms 
simply by providing a well balanced diet and .stopping 
the use of laxatives. Other factors contributing to this 
improvement may have been psychological influence 
and the effects of generally improved hygienic circum- 
stances resulting from regular medical questioning 
and examination. In two-thirds of the cases these 
measures were inadequate. In more than half the total 
number of cases definite general improvement was es- 
tablished only after the ingestion for some months of 
rather large amounts of supplementary vitamin B. 
The results obtained with the liquid concentrate argue 
against the importance of bulk or roughage in the diet 
or in the cereal. 

A group of nearly 200 cases received the cereal sup- 
plement from the beginning. The records of 160 of 
this group are summarized in Table II. The forty odd 
remaining cases were omitted from the table becau.se 
the records were incomplete; but the results appeared 
to be essentially the same as in those recorded. Table 
II does not include the cases in Table I. The age and 
sex distribution in all our cases is given at the foot of 
Table II. The statistical distribution of the results 
appears to be unaffected by either the age or sex of 

♦This concentrate was pcneroasly supplied ns hy the Vitab Products 
Inc., Berkeley, the manufacturers. 
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thf patients. Jt will be noted that e.ssentially the 
fame resiilt.s were obtained whether the patients were 
treated in private practice or in dispensaries. 

itelief of con.stipation was obtained most frequently. 
Xe.xt in order of frequency was relief from abdominal 
pain. 

The onier in which the symptoms were relieved in 
an individual t-a.-^e was the same in these groups as in 
the 07 case.-! di.ecu.ssed above: constipation (in most 
case.s within 2 to 4 weeks) , abdominal pain, appetite, 
headaches, the feelinir of fatigue. "Gas” was again the 
most per.si.stent complaint. 

It may be noted here that the observations regard- 
ing con.stipation may be considered as objective ones. 
Certainly they are least influenced, as observations, by 
subjective bias. Yet it is precisely here that the most 
striking improvement was recorded in everj’ group. 

Two changes obseiwed call for some additional com- 
ment. In 50 ca.scs there was a notable improvement in 
the comple.vion. This clinical obsetwation is interesting 
in the light of the later demonstration that the vit.amin 
B complex contains at least two anti-dermatitis factors 
(M). 

To our mind the most important improvement noted, 
and it is inadequately recorded in the table, was in 
the state of well-being. Six who were on the Relief 
Roll because they felt too ill or too weak to work, later 
voluntarily applied for work. A similar change was 
observed by Marks. 

\Vc obtained some evidence that continued ingestion 
of relatively large amounts of vitamin E is required. 
Eight patient-s were selected who had shown no im- 
provement on the diet alone: 3 had become symptom 
free with the liquid concentrate, 5 with the cereal. 
After they had been free of symptoms for 3 months 
the vitamin supplements (liquid concentrate or ccre.al) 
were trithdraum. In ever.v case the original symptoms 
returned within 3 months. On the resumption of the 
vitamin B supplement they again became sj-mptom 
free. 

In five crises who had become free of symptoms while 
taking the cereal the same weight of pure wheat germ 
w.as substituted for two months. This substitution 
gave approximately 60 per cent more E, at the cost of 
a large decrease in the other members of the B com- 
plex. In all five c.ases .symptoms reappeared after one 
month and became worse. The.se disappeared again 
when the u.sc of the cere.al w.as resumed. This ex- 
perience suggests that other components of the B com- 
ple.x besides B, are important in the alleviation of 
gastro-intestinal malfunction. A similar observation 
was made by Elsom. 

We have had 3 cases of chronic diarrhea in which 
all the common causes had previously been c.xcluded. 
One of these failed to obtain any benefit from the 
treatment described above, 2 were completely cured. 

The history of one of the latter two c.ases briefly is 
as follows: 

M.a!c. aged 52. daring the previous IS month." had 
had 3 to C bowel movements daily with the p.a'sage of 
ccrn'iderable tnucu.s; generaliic-d abdominal pain, and 
tenosmns. He had lest 2S pound." and had become 
marke-ily a'thenir. He w3.« referred with a diagnosi," 
of cbrnnic. r.on-specif.c, ulcerative colitis. 

One month or. the diet alone, followed by 0 week-s 
with the cereal supplement brought no improvement. 
Within a month after the cereal was replaced by the 
liquid vitamin E concentrate progressive improvement 


set in. Within 2 months he was having 2-3 semi-solid 
bowel movements daily, was free of abdominal dis- 
comfort, and had gained 10 pounds. After 5 months 
he was having one normal bowel movement daily, had 
gained another 12 pounds, his comple.xion was im- 
proved, and his former strength had returned. 

The other case became free of s.vmptoms on the diet 
with cereal supplement. 

DISCUSSION 

It is now well established that there are what may 
be called physiological variations in the minimum 
vitamin E, requirement of adults. The minimum 
quantity of this vitamin required to prevent beri beri 
increases with weight, metabolic rate (fevers, hyper- 
thyroidism), e,xercise, pregnancj-, lactation, and the 
extent of carbohydrate metabolism. Some of these re- 
lations have been incorporated in a quantitative ex- 
pression by Cowgill (15). 

The optimum amount of vitamin B, i.e. the amount 
which affords optimum groirih in the .voung, good 
health and the longest postponement of senility in the 
adult, may be four or five times as large as the mini- 
mum amount required to prevent beri beri. Sherman 
and Ellis (IG), measuring differences in rates of 
growth and in the postponement of senility at different 
levels of vitamin B, (G) intake, are of the opinion 
that the optimum amount was not attained in their 
rats with five times the minimum protective do.se. 

A v.aluahle study of this point was made by Drum- 
mond (17). He maintained rats on a level of vitamin 
B intake slightly below that required for normal 
growth. These animals were compared with normals, 
over a period of more than two years. This slight re- 
duction in vitamin B intake had a marked influence on 
the adult life of the rat. Though the animals on the 
deficient diet attained adult size in practically the 
normal time, only 38 per cent survived two years com- 
pared with C4 per cent of the animals who obtained 
the larger amount of vitamin dail.v. The females in 
the deficient series had 14 pregnancies compared with 
94 in the normal series. Seventy-six were horn in the 
deficient series, and of these IG per cent survived one 
month, whereas in the normal series there werd G35 
born with 88 per cent surviving one month. 

This difference between minimum and optimum 
levels of vitamin B intake also occurs in human.s. None 
of the subjects of the prc.sent study showed signs of 
beri Iieri, polj-neuritis, pellagra, or any other evidence 
of acute vitamin B dcftclcncy. The improvement in 
gastro-intestinal function following the ingestion of 
large amounts of vitamin B showed that they were 
.subsisting on a suhoptimal vitamin intake. The factors 
enumerated above, which determine the minimum re- 
quirement of vitamin B. probably enter here also and 
also influence the optimum requirement. 

The present study also brought out what may ho 
called a constitutional factor affecting the level of 
optimum vitamin intake. Some individuals require 
more vitamin B for good health than others. Thus in 
our first series of G7 ca.'cs about 25 per cent were re- 
lieved of their sj-mptoms simply by the ce.s.«ation of 
the ia.xative habit, and the provision of normal serv- 
ings of fresh vegetable.®, citrus fruif.s, milk and egg.s. 
For a larger number of c.a.«C'3 this simple regime 
•n-as inadequate. The.®c individuals required a richer 
vitamin B intake than is provided in the ordinarj- good 
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diet. At present we can only speculate on the reasons 
for this variation in the level of the optimum vitamin 
B intake. 

Another point which warrants some emphasis at 
present is the distinction between the use of large 
amounts of the whole B complex and of highly purified 
single components. Vitamins Bj and B, (G, flavine), 
and the anti pellagric factor nico-tinic acid, are now 
available in the crystalline state commercially. There 
are indications from the experimental work on animals 
and in Elsom’s and our observations on humans that 
i n m ost cases the whole B complex is superior thera- 
peutically to any single fraction. There is also the 
obvious and important economic reason for preferring 
the whole B complex as it is found in foods to any 
highly purified single component. In this connection 
we would draw attention to the usefulness of the cereal 
fraction we have employed. It is rich in the vitamin 


B complex, palatable, available wherever wheat flour 
is made, and cheap. 

SUMMARY 

1. A study is presented of the treatment by a 
dietary regime of 227 cases of chronic gastro-intes- 
tinal malfunction. The cases reported were studied for 
not less than three months, most for more than a year, 
and some for as long as four years. 

2. Marked benefit was obtained in nearly all of 
these cases from the continued ingestion of large 
amounts of the vitamin B complex. 

3. We have inteipreted this result as indicating 
the e.xistence of a widespread, partial vitamin B de- 
ficiency in humans, i.e. that many, if not most, people 
require for normal gastro-intestinal function several 
times the minimum amounts of the vitamins required 
to prevent severe deficiency diseases such as beri bevi 
and pellagra. 
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The Vitamin C Content of Certified Milk at the Time of Consumption 

By 

FRED V. WEST, Dr. P.H. 
and 

JOSEPH C. WENGER. B.S. 


LOS ANGELES, 

M any investigators have contributed a vast amount 
of knowledge on the subject of the vitamin C con- 
tent of milk. Most detei*minations, however, have been 
made- immediately or very soon after the withdrawal 
of milk from the cow. This report involves a study of 
the actual vitamin C or ascorbic acid content of certi- 
fied milk at the time it is consumed in the home. 

The effects of breed characteristics on vitamin C in 
milk were not a part of the study. However, as indi- 
cated in the accompanying chart, our findings are in 
close agreement with those of Russel, Rasmussen (1), 
and others. 

The feeding of the cows was carried out in the 
customary manner. WTien corn ensilage was discon- 
tinued there was no appreciable change in the vitamin 
C content of the milk. The addition of orange meal to 
the grain feed made no apparent difference in the 


CALIFORNIA 

ascorbic acid content of the milk. The catalj-tic and 
oxidizing factors involved in the preparation of orange 
meal probably account for its lack of vitamin C value. 

Practicallj’' all stages of lactation were represented 
in the 108 cows that were used in the study. The milk 
^^as dra\vn into stainless steel buckets, aerated and 
cooled to 38“ F. and held in refrigerated stainless steel 
vats until 150 gallons of milk were collected which 
required an average of approximately 65 minutes. 
Samples of Guernsey and Holstein milk were taken 
from the regular run of milk between two and three 
a.m. on Mondays, Tuesdays and Wednesdavs for a 
period of ten weeks, starting in Januarj-. ' Samples 
were collected at the dairy farm and were hauled with- 
out refrigeration to the laboratorj’, a distance of *^0 
miles. 

In the study an effort was made to simulate a con- 
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(litinn thnt would cause a greater loss of vitamin C 
than would occur in the handling of milk in the 
a\ crane home. 

Vitamin C determinations were made when the milk 
sample.s had reached the respective apes of 10, 34 and 
't$ luiur.s. The .sample.' were permitted to stand for 2 
hours daily at room temperature and at all other time.' 
were held at 43* F. 

The vitamin C determinations were made in the fol- 
low inp manner: 10 cc. of milk were treated with 10 
cc. of Ific-, trichloracetic acid solution to precipitate 
the protein.' and 0 cc. of 10'^- mctapho.sphoric acid 
solution to preseiwe the ascorbic acid. The latter pre- 
caution was taken to protect aprain.st lo.s.ses throuph 
interruptions. The mixture was permitted to stand 
for 20 minutes after which the supernatant li(|uid 
was removed by centrifupinn at 1500 K.P.M. for five 
minutes and decantinp. The precipitated residue wa.s 
not washed. Titrations were made with a standard 
.solution of sodium 2-G dichlorobenzenoncindophenol 
from which a stock .solution wa.s used for five da.vs 
only From the stock solution a fresh dye iv.as made 
(■.ich d.ny and standardized apainst a X 100 iodine 
solution and also ap’ainst ascorbic acid I lui nochel. A 


total of i20 titrations were made. The accompanvinp 
praph indicates our findinp. 

The ma.vimum pcrmi.ssable ape of certified milk is 
.'JO hours at the time of deliver}- to the consumer (2), 
In Los Anpeles the milk from the dairj- farm where 
the samples were taken is delivered at an ape from 10 
to 24 hours. Allowinp 10 hours in the home for con- 
sumption, the ma.ximum ape of the milk would ap- 
proximate 34 hours, at this ape the averape minimum 
\itamin C content of the Holstein milk would ,ajipro.\i- 
mate 13.1 mp. per quart (2G2 international units) and 
that of the Guernsey 14.2 mp. per quart (2S4 inter- 
national units). 

The Council on Pharmacy and Chemistry of the 
-•Vmerjcan Jfcdical Association state: “The claim that 
a food is valuable bccau.se of its vitamin C content 
.should be permitted only if it provides a daily intake 
of at least 250 units of vitamin C" (.'!). 

Therefore, the certified milk from the dairy farm 
where these samples were taken may be said to bo "a 
\-.aluabIe food becau.se of its vitamin C content" if one 
quart of milk is consumed daily and the .same stand- 
ards of production continue. Because of the preat 
variation in the vitamin C content between diilcrcnt 
types of milk, no claims should be made for nn.v milk 
unic.ss such claims are substantiated by laboratory de- 
terminations. 

The milk used in thks investipation may be con- 
sidered as a hiphly desirable safety valve in cases 
where the infant or child ha.s been deprived of citrus 
fruits or their juices. Xo attempt, however, .should lie 
made by milk producers to discourape the use of 
oranpe or lemon juice. 

SU.M.HARy 

720 titrations in determininp the vitamin C content 
of certified milk from 108 cows indicate that this milk 
on which the determination.' were made m.ay Ix; con- 
sidered "a valuable food because of its vitamin C 
content.” 
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Cyst of GastrO'Coiic Omentum 


liy 

DAVID B. FI8HBACK. M.D. 
ritiLAHEi-rinA. i-enj.-.stlvania 


VVyHILE there are comi-iratively iiumcrous reports 
W t.f cyst.' of the m- 'c.ntcry. there are not many 
ri-zon'td ca'-.' of cy.'t' in th*- omentum. This is a 
r.pert of .-.n e.nt.-ric O'.'t in the pa.'tro-colic omentum. 
Fr-tr m.-iin van* tie- of ry.'tic tumors ap;«-ar in the 

t-. r' r.-'----'-!. r.-:> !--:rrr,::r. 

V rr 


peritoneum, mesentery and omentum: Lymphatic or 
chylous cy.'ts. enteric cy.«L'. uropenital c.v.'ts and der- 
moid.' or teratoids. 

Enteric cysts form sinple or multiple l.arpe or ."mall 
cyst-s lyinp u.'ually alonp the lower end of the ileu.m, 
in the WTill of the intestine, at the js.int of Meckel's 
diverticulum tRoth), in the me.-entery. or near the 
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Fig. 1. Enteric cy<!t anteiior to and attached to gastro-colic omentum 
between stomach and splenic flexme of colon. 



Fig 2, Low power magnification lOOx Cyst wall showing 
single layer of endothelial cells at top, stroma, and in- 
testinal acini in lower portion. 


navel (Wyss) When originating within the muscular 
wall of the intestine, they usually remain connected 
with this organ and are enclosed by a muscular tvall. 
The cavity is usually single and the contents ate 
mucinous, colorless, yellowish or brownish fluid. The 
wall resembles that of the intestine, and may contain 
smooth muscle, mucosa, crypts, lymphoid tissue, and a 
lining of cylindrical or cuboidal or stratified epithelium 
(Colmers). The epithelium may show papillary proli- 
feration. Both cylindrical and squamous cells may be 
found in the same cyst. 

Roth and Hennig found a large cyst in the mesen- 
tery and one in the posterior mediastinum, both in 
infants. Sanger and Klopp, in a newborn infant, found 
5 cysts, in the walls of two of which ivere portions of 
liver tissue. HonI has reported 2 remarkable cases of 
multiple enteric cysts in which there were 37 and 89 
small cysts lined by intestinal mucosa (1). 

B. Schwarzenberger, in 1894, reported a case of 
multiloculated cyst of the omentum, discovered at 
operation, in which there was clear fluid, Sp. Gr. 1016 
( 2 ). 

During life, large omental cysts may simulate a 
loculated tuberculous peritonitis or an ovarian cyst. 
Other conditions that must be considered in the diag- 
nosis are: Lipomata, mesenteric and pancreatic cysts, 
aortic aneurism, and large cysts of the spleen (3). 

In this case reported, had the cyst enlarged, it would 
have produced pressure on the stomach or colon, with 
resulting symptoms. 

This case is from an autopsy done at the Philadel- 
phia General Hospital. 

The patient was a female, black, age 49. The clinical 
diagnosis was complete perineal tear, with vesico- 
vaginal and recto-vaginal fistula, arteriosclerosis and 
myocardial degeneration. Abdomen showed a small 
umbilical heraia. There were no palpable masses and 
no areas of tenderness. The cyst was not diagnosed 
during life. 

Autopsy Findings (Anatomical Diagnosis) : Paren- 
chymatous degeneration of myocardium; pulmonary 
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Fir. r. Hirh pnivcr maraifiration SOD.-!: Cells of columnar 
epithelium arranred in acinar formation. Stroma shotrs 
numerous fibroblasts. 

c-ntphy.=t‘ma. confrcestion. edema: chronic atrophic splen- 
itis. arterio.sclc-rosis of spleen; pyelonephritis, neph- 
rosclcro.si.s ; urinary bladder, acute suppurative cystitis 


secondarj- to vesico-vapinal fistula; recto-vapinal 
fistula; eonpestion, cloudy swellinpr and arterioscler- 
osis of liver; omental cyst. 

Omentum: In the pastro-colic omentum, betivcen 
the stomach and the splenic fle-vure of the colon, there 
was a circumscribed cystic mass, measurinp 5 x 4.5 x 
4 cm. The cyst vi-as .spheroidal in shape and unilocular. 
The cyst wall was semi-transparent, about 1 mm. in 
thickness in most areas, sliphtly thicker in other areas. 
From the outer surface it appeared lipht bluish purple 
in color. The substance vrithin the c.vst was pra.v and 
semi-solid, gelatinous in nature. The cy.st did not see.ii 
to produce any pressure on the surrounding viscera. 
There was a general ptosis of the intestines, the trans- 
verse colon being below the level of the umbilicus. The 
cyst e.xtended from the stomach to the splenic flexure 
of the colon, 

Microscopically, there is a single layer of endothe- 
lial cells lining the cyst wall. The stroma shows mucoid 
degeneration and contains many fibroblasts. Cells of 
columnar epithelium .ire arranged in acinar formation. 
They resemble bile duets. 

Because there are some intestinal acini in the wall 
of the cyst, this is an enteric c.vst derived from the 
dilated acini of a heterotrophic enteral gland (4). 

SUMilARV 

Because of its rarit.v, an enteric c.vst of the gastro- 
colic omentum is reported, having been discovered .at 
autopsy. This should be considered in the differential 
diagnosis when a patient is presenfed with a mass in 
the upper abdomen. 

The author is indebted to Dr. lavTcnce 'U'. Smith for 
assistance in histologic diagnosis. 
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The Early Diasnosis of Non-Tropical Sprue, with a 
Note Upon Its Familial Incidence* 

Bif 

G. LOUIS WELLER, Jr.. M.D. 

vrASHIXGTOX, D. C. 


■^ON-TROPICAL ? 7 rue is a disease '.vhich is disc’- 
ll nosed Jc-.'S fr^uenlly and later than should 
Iv: the case. Perhap,= errflanation for this fact, in part, 
IS the .*irr:’Iarity w'hich ejiists beti^'een the onset of 
sj-rze and mild enteric infection.^. More important, 
hcn.rever. seems the fact that the clinical picture of 
cany is so markedly cifTerent from the usual or 

cla.'^sical acc^-unt.s of thi.« disturbance. In early sprue 
the cutstandin;: characteristic is Ir.zre&scd frequency 
cf bo^el m‘-vement. In the classic type of syrue the 
very frecjui-nt b-?v'e! movements are accempanie-d by 

♦F.--S IVrs-tr-^t rf rf The O'nr* 

:r r.-i.M-rt.-:. V. C. 


emaciation, anemia, fatty stooU and a ho=^t of other 
general abnormalities. In early sprue proIon;red 
jreneral discomfort of the patient i.s unnece.~.sary*, and 
for this reason it seems that this di.'^ease is worthy of 
prompt recognition and therapy. 

As far as is the family reported herewith is 

the first one on record. A priori, if sprue is the result 
of rnsufScie.nt production of some specific hormone, 
then as in the case of diabetes meliitus. it is not un- 
usual to find a hiph familial incidence in some cases. 
Increased fre-quency of diapmosis probably will brinp- 
to bVht many more of these families. 
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LITERATURE 

Although Snell reports that more than 100 cases of 
non-tropical sprue are on record, practically all of 
these cases are of the classical tjTc. As discussed by 
Hanes and McBryde, for instance, they all include 
steatorrhea with or without bone changes and anemia. 
The cases of the series reported here differ from these 
classical cases in that the abnormalities are confined 
chiefly to the intestinal tract and there is no essential 
change in other organs nor systems. 

CASE ABSTRACTS 

Case 1. L. T. M., a 30 year old white male, was seen 
first in September, 193G, complaining of “nervous diar- 
rhea” for the past three to four years. During childhood 
and until onset of the present illness the patient’s bowel 
movements were normal. No history of residence in 
tropical climate. No other members of family troubled 
with similar type of disturbance. 

Since onset of the illness the patient’s bowels have moved 
three to five times daily. There is always considerable gas, 
frequently the stools are liquid and bowel movements must 
occur quickly once the impulse has been noted. Occasion- 
ally, for a period of one or two days, movements seem to 
return to normal. When diarrhea is maximal then there 
is a rather continual “nervous,” “unsettled” feeling in the 
epigastric and mid-abdominal regions. 

Physical examination revealed no essential abnormali- 
ties of the eyes, heart, lungs, chest and abdomen. Erythro- 
cyte, leucocyte and hemoglobin values were normal. Fluoro- 
scopic examination of the gastro-intestinal tract revealed 
rapid peristalsis and very little of the barium remaining 
in the terminal portion of the bowel at the end of five 
hours. Basal metabolic rate determination was -18. 

Since 2-1 cc. ampules of a concentrated liver e.xtract have 
boon administered, at approximately ten day intervals, the 
patient has been practically free of the disturbance. The 
bowel movements have been kept to one, occasionally two 
formed stools daily. There was freedom from the nervous 
uneasy feeing in the epigastrium, and the patient was 
able to have bowel movements at his leisure. 

Case 2. B. W., a 3G year old white female, first noted 
the onset five or six years ago of “bilious-like spells,” 
Beginning at first as a “sick headache,” each attack he- 
came increasingly more severe. The earlier attacks were 
characterized by onset of chills, then a nauseated feeling 
and finally a “terribly weak” feeling before the bowels 
moved. On most occasions the patient vomited and had a 
bowel movement simultaneously. 

As the attacks progressed bicarbonate of soda was taken 
with increasing frequency for the uncomfortable feeling 
in the abdomen. One-half teaspoonful of milk of magnesia 
caused marked exacerbation of the diarrhea, the bowels 
moving approximately every five minutes for half a day. 

With sedatives and relief of a certain degree of financial 
stress at home, the patient’s condition improved somewhat 
with the years. Symptoms which have persisted, however, 
include rumbling, gushing sounds, and sensations in the 
abdomen and an uncomfortable sensation in the abdomen 
after eating. Occasionally there was constipation for a 
period of 21 hours; this, in turn was followed by 2 days 
of normal bowel movements during which time all traces 
of rumbling sensation disappear. The periods of constipa- 
tion are believed by the patient to be due to omission of 
fruits and vegetables from the diet and the use of toast, 
macaroni, potatoes and fresh bread. 

Bowel movements were noted as “bright orange” during 
periods of diarrhea, but are dark brown during periods 
of normal bowel movements. Rather frequcntlv canker 
sores occur in the patient’s mouth, but the frequency of 
occurrence of these has decreased since extraction of 
practically all the teeth. 

Rhj’slcal and laboratory examinations were essentially 


normal. Fluoroscopic examination of the gastro-intestinal 
tract showed increased rapidity* of movement of the barium 
meal. Specimens of stool revealed no definite abnormali- 
ties. More recently a mild hypochromic anemia has de- 
veloped. 

The familial aspects of this case are as follows: The 
patient has 3 sisters and 2 brothers. One sister is suffer- 
ing from “colitis.” Her symptoms are more severe than 
are those of our patient. She experiences more pain and 
more feeling of “congestion,” while bowels move regularly 
three times daily. 

The remaining sisters are lir-ing and well .and their in- 
testinal tracts apparently function normally. However, 
the son of one of these sisters, has “stomach trouble.” His 
symptoms are similar to the above and hospit.al study has 
revealed no organic disease. 

One of our patient’s brothers also has “stomach trouble,” 
characterized particularlv by increased frequency of bowel 
movements. X-ray studies likewise revealed increased 
rapidity of passage of barium through the intestinal tract. 

A second brother is li\nng and well. Of the patient’s 
four children, the two daughters, aged 9 and 14, are 
perfcctlv norm.al. One son, four years of age, complains 
at regular intciwals of abdominal pain and discomfort. 
Symptoms persist for one week, then are absent for one 
month, on the average. Even during “quiescent” intervals 
the child never has less than two bowel movements daily. 
The mother emphasizes the fact that she “never re- 
members gis-ing the child a cathartic.” 

A second son, IG years of age, has experienced at irregu- 
lar intervals, severe attacks of abdominal pain and diar- 
rhea, but his mother has been unable to have this 
condition studied further. 

Case S. S. D., an eighty year old white female, noted 
rather insidious onset of diarrhea. Dietary int.akc was 
for the most part voluntarily limited, but certain addi- 
tional restrictions were the result of attempts to control 
a discomforting arthritis. There were few symptoms asso- 
ciated with onset of the diarrhea. For the mo.st part, the 
bowel movements were watery and occurred ns often as 
eight to ten times in 24 hours. Powders given for the con- 
trol of diarrhea were only partly effective, but there was 
a good response to codeine sulfate. Oral liver extract in 
moderate doses, together with an increased intake of beef 
and liver has relieved the diarrhea somewhat. Intra- 
muscular liver extract plus the more normal diet made 
both powders and opium derivatives unnecessary. 

Gastro-intestinal X-ray examination, done prior to the 
control of the diarrhea, revealed the usual increased 
rapidity of passage of barium through the gastro-intes- 
tinal tract together with smoothing of large bowel mark- 
ings. 

Case i. A. M., a 42 year old white male, was seen first 
in July, 1937, because of what appeared to be a mild at- 
tack of gastro-entcritis. The symptoms subsided within 
several davs following the use of bismuth subnitmte and 
codeine sulfate. Two weeks later the patient noted a re- 
currence of the diarrhea with semi-formed stools. There 
was no steatorrhea, nor dietary change which influenced 
the frequency of bowel movement. .Additional symptoms 
included a generalized uncomfortable feeling throughout 
the abdomen and at times this feeling became verj- marked 
only to be relieved by movement of the bowels. Gastro- 
intestinal X-ray series showed inereased rapidity of pass- 
age of the barium through the small and largo intestines. 
Following intramuscular injection of 2-1 cc. ampules of 
a concentrated liver extract, the patient was entirely re- 
lieved of sj-mptoms for a period of ten days. Subsequent 
injections of 1 cc. liver extract have been administererl at 
intervals from eight to ten days with complete freedom 
from symptoms and intestinal abnormality. 

DISCUSSION 

The significant clinical characteristic of non-tropical 
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sjiriii- is increasMi frequency of bowel movement. In 
tJic absence of fever, blood or mucu.s in the .stool.s, it 
is the diaynosi.s of eboice until proved othenviae. 

The diagnosis of early non-tropical sprue, or pre- 
ferably early .sprue occurring’' in temperate climates, is 
made by relyinjr practically entirely upon symptoms 
eliciteel by the ca.sc hi.story. Increa.sed frequency of 
bowel movement, abdominal di.scomfort, pass.ajre of 
li([uid or .semi-.solid .stool.s. e.xaeerbation of the con- 
dition after inye.stion of certain foods all are points of 
e.specia! importance in the diairnosis. Abnormalities 
such as ya.stro-inte.stinal lesions, anemia, or steator- 
rhea, if obtained during laboratory study of the case 
are indicative of the cla.ssic or fully developed stajrc 
of the disease. 

The onset of diarrhea apparently may occur at any 
aye in or beyond childhood. The disturbance seems 
most characteristic, however, when it occurs in vounR 
adult.s. The patients u.sually seem to have experienced 
sporadic attacks before the disturbance befrins in 
earne.st. Once the disease has beyun, the abdominal 
discomfort becomes a common feature. 

There i.s general agreement amony Jiatients with 
this disea.se that a sensation of inward abdominal 
nervousne.s.s is a prominent feature. Occasionally this 
is relieved by the bowel movement: occasionally it is 
accompanied by an additional scn.sation of rumbliny 
and yushiny within the abdomen. 

In all of the case.s here reported the stools are 
characteristic. For the most part they are soft or 
watery and liylit yellow in color. It is to bo noted that 
this appearance is in sharp contrast to the oily, preasy, 
foamy, foul smelliny stools of sprue in the advanced 
or cla.ssic staye. In the early sprue cases, despite the 
rumbliny sensations in the abdomen there is very little 
di.'comfort from the jiassaye of pas hy bowel, and the 
patient only rarely complains of foul smellinp pas. 

E.xaeerbation of the disturbance after certain foods, 
makes one think of the possibility of an alleryic con- 
(iition beiny responsible for the disturbance. Undoubt- 
edly this reaction to certain foods doe.s occur, and 
perhaps is a.ssociatcd with onset of the disturb.ance 
oriyinaiiy. However, substitution of beef, liver, and 
buttermilk for vepctabics in the diet result only in 
sliyht improvement if liver e.xtract is not yiven. The 
fact that vepet.ahles are tolerated well after the in- 
testin."!! disturbance has been eliminated by injections 
of liver e.xirart, makes food allery.v only a .supplc- 
mcnlal factor. 

Th'- di.'Terential diapnosis of earl.v sprue involves 
chielly di-turbance.s localized to the paslro-inte.stinal 
tract. If the patient is seen soon after onset of the 
di-easc a low prade enteritis from the dysentery proup 
of oryanisms or from amebae is foremost amony the 
confusinc diseases. I'.su.ally with inflammation of the 
inte.stir.o. in these latter cases there occurs fever of 
varyiny deyree.s. -Also blood and pus .soon anoear in 
•he s'tvds if the inflammation is verj' marked. Cultures 
of the stools reveal the ofTendiny ayent. If the enter- 
itis is the result of infection with protozoa then micro- 
scopic examination of fresh specimens of stools will 
revc.a! the invadir.y ayent, Siymnidoscopy, in addition 
to allowiny insp/etion of the mucosa of the lower 
l-T.vi! frisju.mtly also facilitates collection of material 
for e.x.amination. 

r.arcir.sm.a of the intestinal tract must be ruled out 
b-'fore the di.'iynos;s of early sprue can be made. It 

-ni- r.ev. unlikely that a ya.stro-colic fistula for 


instance, resultiny from carcinoma could simulate 
early sprue for a period of time. An the carcinoma 
propressed, its presence undoubtedly would become 
clearly evident. Gastroniolic, yastrojcjun.al or oilier 
fistulae as the result of .suryieal manipulations within 
the abdominal cavity usually are readily enouph rccop- 
nized from the histor.v of abdominal operation and the 
findinys upon fluoroscopic e.xamin.ation. 

The proyress of barium taken by mouth and ob- 
served beneath the fiuoroscopo is exceedinply rapid in 
sprue, once it has left the stomach. Usually in only 
three to four hour.s the head of the column of barium 
is found in the sipmoid. Not infrequently moder.ato 
amounts of the barium have been eliminated by this 
time. 

TREATMENT 

As regards treatment, liver e.xtract in concentrated 
pruificd form is very effective if administered intra- 
muscularl.v. Relief comes almost within two to three 
days after the first injection. In some in.stancc.s, par- 
ticularly very mild cases of early sprue, con.stipation 
results from administration of the liver extract. Vari.a- 
fions in the amount of liver e.xtract required can he 
met only hy trial adjustment of both the amounts in- 
jected and the frequency of injection. Ordinarily one 
to two cc. of concentrated liver extract will protect 
against the di.slurbance from five to fifteen days. 
Within these limit.s it is well to let the patient judge 
the frequency of injection by the scn.sations which 
appear in the .abdomen, together with frequency of 
bowel movement and consistency of the stools. 

FAMILIAL INCIDENCE OF SPRUE 

In.sofar n.s can be judged from the literature the 
familial incidence of sprue has received very little at- 
tention. It is believed that this is the case bocniise 
the diagno.sis has been made in .so few in.stanee.s out- 
side the tropics that there lias been little inquiry into 
its familial incidence. In the family of our second 
patient, who is a white female, the men .seem to have 
sulfercd more than the women. However, a sister of 
the patient who undoubtedly has sprue, has been diag- 
nosed as having “colitis.” A brother of the jiatient 
has approximately the same t.vpe of disturbance ns 
the patient and while the patient’s two daughters arc 
perfectl.v normal her two sons have practically the 
.same type of disturbance as their mother. The fact 
that the patient’s si.ster and brother remained in 
M.assachu.setts while the patient came to Washington 
at the aye of eight and has raised Iicr family here 
seems to have made little difference in the develop- 
ment of the disease in the members of this family. It 
is intere.stiny to note also that the son of one of the 
sisters who is well, h.as the same type of disturbance 
as has our patient. Thus from the standpoint of he- 
rcdit.v the males and females .seem to stand equal 
chance of transmitting the disea.se and of contracting 
it themselves. 

.SLOniARV 

The clinical features by which early sprue as it 
occurs in temperate climate.s is rccoynizMi, are pre- 
sented and discu.ssed. It is cmph.a.“ized that the diay- 
no.sis in the early stage is dependent entirely upon 
subjective sensations. In the ab.sence of any other 
organic lesion, reliance is pkaced upon the history of 
increa-se<i frequency of bowel movement, the scn.sation 
of alxiominal distress, and the ex.-icerbafion in in- 
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testinal peristalsis after ingestion of certain foods. In 
addition the e.xamination of the stool reveals only soft 
material or partially undigested foods, but never blood 
nor pus. A final point in the diagnosis is that of in- 
creased mobility of the barium through the intestinal 
tract so that it reaches the sigmoid at the end of three 
to four hours after ingestion. Liver extract intra- 
muscularly, repeated at varying intei'vals, is practi- 
cally specific treatment. 

A case is reported in which sprue is present in a 
large proportion of the members of that patient’s 


family. This is believed to be the first evidence of 
familial incidence of the disease in temperate regions. 
Both males and females alike seem susceptible to the 
di.sease, but it seems that the disease may be trans- 
mitted to her offspring by a female who remains well. 
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An Unusual Case of Chronic Duodenal Ulcer 

By 

WILLIAM FITCH CHENEY, JLD. 

SAN rilANCISCO. CALIFORNIA 


C ASES of chronic duodenal ulcer have been reported 
so frequently, at medical societies and in medical 
journals, that repetition has become boring. Never- 
theless the following patient presents such a typical 
account as regards chronicity, periodicity, rhythmic 
sequence of events and character of symptoms, such an 
e,xceptional variety of possible complications and such 
a complete picture of the methods of treatment com- 
monly employed, both medical and surgical, that his 
story seems worthy of special report. Furthermore it 
raises once more an old question as to whether duo- 
denal ulcer in some instances is ever cured by any 
plan of management, to the extent that the patient can 
be assured his symptoms will never recur. 

I. History; Mr. W. H. JI., aged 47, first seen by 
the writer in August, 1937, began to have trouble in'th 
his stomach during the Winter of 1913-1914. He saw 
no doctor at that time but learned to obtain relief by 
taking soda. In July, 1914, he had for the first time a 
severe hemorrhage and vomited large quantities of 
blood ; but recovered after a month of rest in bed. He 
was better for a while after that but during the 
Winter of 1914-1915 he had again more or less 
constant pain in his stomach, although he still sought 
no professional adince. 

In the latter part of April, 1916, however, there 
occurred a sudden severe attack of abdominal pain, 
diagnosed as appendicitis by the physician who was 
summoned in the emergency. He was taken at once to 
a hospital: and when hot applications to the abdomen 
all during one night gave no relief, the abdomen finally 
was opened next morning to remove an inflamed ap- 
pendix. IMuch to the operator’s surprise, however, he 
found instead a perforated duodenal ulcer. This was 
repaired, a gastro-enterostomy was done, and the 
patient recovered after a lengthy convalescence. But 
after he returned home more or less constant distress 
from “gas pains’’ reappeared and persisted again 
during the Winter of 1915-1916. 

In the Spring of 1916 he consulted a number of 
different doctors, some of whom advised further 
surgery, some medical treatment. He fin.ally accepted 
medical advice, and adopted a routine plan of treat- 
ment by diet and alkalies. On this he improved and 
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continued to feel so much better during the Summer 
of 1916 and the Winter of 1916-1917, if only he 
watched his diet, that in April, 1917, he enlisted in 
the army. He was never sent abroad but in camp in 
this countiy, he felt fairly well so long as he could get 
the character of food required. 

In Februai-y, 1918, because of recurrence of his 
stomach trouble, he was sent to the Letterman General 
Hospital from the School of Aeronautics in Berkeley. 
The army doctors at the hospital advised immediate 
operation; and because he declined he was discharged 
from the Sendee in April, 1918. 

From the latter date until November, 1920, he was 
continually distressed but .able to attend to his work 
as an automobile salesman, if he obsen'ed his diet and 
took his alkaline powders as prescribed. Then finally 
he became so much worse that at that time he went 
back to the Letterman Hospital and submitted to 
operation as advised. He was told afterward that the 
gastro-enterostomy was not functioning properly and 
th.at below it a Lateral intestinal anastomosis had been 
done. After the operation his condition was variable, 
with periods of complete comfort and then for no 
reason at all a recurrence of all symptoms. 

In August, 1921, he went to the Jlayo Clinic and 
came under the service of Dr. George B. Eusterman. 
There he was put to bed for a month and given a 
routine Sippy course of treatment by milk and cream 
and powders; but m spite of that, as soon as he got 
up and moved about, his pains recurred. He left the 
Mayo Clinic about December 1, 1921, and returned to 
his home on this Coast. 

Nevertheless he was distinctly bettor after that ex- 
perience and continued very active for some time ?o 
far as business was concerned. But his trouble re- 
curred from time to time in spite of milk and cream 
diet until finally in May, 1924, because his suflering 
had again become so intense, he returned to the Mayo 
Clinic. There in May, 1924, another oper.ation was 
done by Dr. Will Mayo and Dr. Donald C. Balfour. He 
was told that the gastro-enterostomy was taken down 
and the normal continuity restored, by which food was 
sent through the pylorus and the duodenum. After 
that operation his condition was much improved, he 
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find no pnin'-'. food tosiwl pood and fie fch better than 
for years previous. He returned home and went back 
to work. 

Then, just sixty day.s after his operation in Hay. in 
Aiipu-t, 1D2-I, hi.i duodenal ulcer •perforated apain, 
v.-itliout warninp. lie was taken at once to a ho.spital 
in .‘^an Franci.sco, the perforation clo.scd and the 
paslroenteroslomy re.=tored. After thin operation 
comparative peace prevailed for over ten ycar.-i. He 
manaped to pet alonp with a fair depree of comfort 
by careful diet and takinp complete re.st whenever hi.s 
fciins became very acute. 

flat once more in February. lOHC. his condition 
npain became fo intolerable that he entered the 
^■e^eran'.s flo.epita! at Fort Milcy, in the effort to ob- 
tain relief. Thi.s time a new plan of treatment was 
advised and he wa.s piven a .“cric.s of injections of 

r. arostidin. thirty-.si.x in all. The.«e cnu.'cd such im- 
provement and such relief from pain that he was di.s- 
ciiarped cured in April, lO.'hl. 

Fnfortunately the cure did not last lonp and in two 
Weeks he was .sufTcrinp a.s much as ever. After trj-inp 
to pet alonp at home for another two weeks, he re- 
turned to Fort Milcy Hospital four weeks after his 
fir^t dismi.s.sal. Hero another series of injections of 
I.aroitidin was piven. 21 in all this time, v.-ith apain 
complete subjective relief. Ife was discharped the 
second time jn .Afn.v. lO.IG. but advised to continue his 
“.shots" at home. In spite of them, however, his pai.n.s 
recurred more or less constantly after ho left the 
hospital the second time, .'^o in February. 10.^7, he 
went back to the hospital for another series of in- 
jections of Larostidin. He does not know how many 
he had altop'other durinp his visits there and at home 
but knows there were over 100. He was discharped 
the third time in April. lO.'lT. as usual, much bettor 
after his rest and injections. 

Hut in spite of all that had preceded, he had another 
severe hrtaorrhnpe on May .'11. ]9.^7. and had to bo 
taken back to tr.e Fort Miley Hospital in an ambul- 
ance. .After routine treatment by ice-packs, diseon- 
tinu.ancc of food, etc., the bleedinp stopped. Ultimately 
he was placed apain on the Sippy diet and alkaline 
powders and recovered to such an extent that he could 
lie dismissed in June. 1007. The surpeons at this last 
admission refu'cd to do any further operatinp. 

The above story was obtained from the patient on 
his fir.-t visit to the writer in .Aupu.sf. 10”T. Althouph 
he was then restrictinp his foo<l to the usual non- 
rc-idiie diet which he had learned by loop experience 
and was takinp Upjohn's Xutrochloric tablets repii- 
larly. he had much pain not completely relieved by 
rithcr He suffered particularly at nipht. never .«lept 
over two hours at a time and when roused by pain lie 
had to take milk or several tablets to pet relief. 

n. Vl-ifirai Tfrotainatioi: showed nothinp abnormal 
<'.vre,ot the numerous operative .“cars in the .abdominal 
wail. The patient's weipht was 172 lbs., and the 
tendency wa.s to pain because of the larpe amount of 
milk and cr am constantly consumed to relieve pain. 
Th.e la art was normal in rate, rhythm and sound.s and 
the blivxf pro-sure 120 systolic .and 70 di.astolic. 

in. 7y:t orator;/ Findirpj: There was a moderate 

s. e-o.ndary an.ac.mia. with hemnplobin G.7 per cent and 
rid cells -l.opo.ooo. The M'.a.'=rrm.ann reaction was 
nepative. The stool .showid no ciccult blood. The urine 
was rj'-,::dy .and turbid, .aVf.alin'’ in reaction, with a 

heasy sfdi.’rent of phosphate?. 


Stomach conlent.s removed at fl a. m.. with the 
patient faatinp since midnipht in spite of pain, were 
CO cc. in amount, with no blood pross or occult, but 
with total acidity C.a and free HCl dO. After an alco- 
holic to.st meal the total acidity in fifteen minutes ex- 
tractions ran 18, 42. 41, and 50; and the free HCI 8. 
20, 28, 34. This anal.vsis is unu.sual if a pastro-cii- 
terostomy is functioninp’ propcri.v, for then ropurpita- 
tion usually produces an achlorhydria. 

nh X-ray Films of the stomach and howcl revealed 
some intercstinp details. The stomach filled readily in 
spite of slipht spasm at the cardia. As soon ns it had 
partially filled the cavity, the barium ran throupli the 
pastro-entcro.stomy openinp into both sidc.s of the loop 
of .small bowel; but some of it p.a.ssod also throupli the 
pylorus and duodenal cap, both of whidi were obvi- 
ously deformed. ]Vbcn the other ioop.s of small bowel 
were well filled, there was a definite puddle formed in 
the dilated loop to the left of the stoma, and some 
fixation was observed at tliis level, probably due to 
obstruction by post-operative adhesions below this di- 
lated loop. At six hours the stomach was empt.v, nil 
the dilated loops of small bowel were likewise empt.v 
and the barium had reached the hcp.atic flexure. 

A second barium meal was piven twent.v-four liours 
after the first. This showed llic stomach completely 
filled before the p.astro-cnterostom.v bepnn to function. 
Confirmation was obtained that food pa.ssed also 
throuph the deformed pyloric end of the stomach and 
the duodenal cap. 

Several suppestive facts were thus broupht out by 
this X-ray e.xamination; (1) There w.is definite evi- 
dence furnkshed of an old chronic duodenal ulcer with 
deformitj-. (2) In .spite of previou.s perforations and 
operations for repair, the p.vloric orifice and duodcn.al 
cap were not obstructed but permitted some of the 
barium at least to leave the stomach by thi.s route. 
(3) There wa.s sp.asm at times at the pastro-ontcros- 
tomy orifice that delayed the exit of stomach contents 
throuph it; exjilaininp the pre.sencc of h.vpcr-acid .se- 
cretion in the fastinp contents and the failure of 
repurpitated duodenal contents to keep the stomach 
neutral. (4) The presence of siipht obstruction alwtit 
five inches be.vond tlic pastro-enterostomy openinp 
with iakinp of the barium at th.at point in the loop, 
mipht be due to post-operative adhe.sions or to the 
lateral anastomo.sls that the patient .said w.i.s per- 
formed at the Lettcrman Ho.»pital in Xovember, 1920; 
but this did not cause a si.x hour dcla.v. 

TUEATMEN'T 

B.v rep'ulation of the kinds of food to be t.aken, ami 
the hours at which it wa.s taken; by decreasinp the 
number of nutrochloric fablct.s at nipht; by allowinp 
instead a minimum amount of a powder containinp 
soda, mapnesia and bismuth; and by pivinp a few 
drops of the tincture of Mbdonna three fimc.s a d.s.v. 
the p.iticnl w.as afforded relief from pain and com- 
parative comfort, his urine became clear and ncutr.al 
or sliphtly .acid and he obtained more hours of sleep 
at nipht than for weeks before. But the chronic duo- 
den.al ulcer remains and it i.s realized that c.xaccrbation 
of .s.vmptom.s or another complication may occur .sooner 
or hater in .spite of treatment, .a.s has happened repe.at- 
etlly heretofore. 

CO.M.ME.VT 

It is rccopnized that thi.s is an unu,sual case, that all 
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the treatment given throughout its course has been 
not only justified but intelligently carried out, and that 
there is no criticism desen'ed because a cure has not 
been effected. The events described simply afford 


further proof of what has been repeatedly asserted 
that in certain instances a chronic duodenal ulcer con- 
tinues to be a menace no matter what plan of treat- 
ment is employed in its management. 


A Case of Ulcerative Colitis with Unusual Complications 

By 

H. N. TAUBE, M.D. 


REVIEW of the American Literature of the past 
ten years fails to reveal a case of ulcerative colitis 
complicated by acute appendicitis. Such a case is being 
reported. Moreover, the diagnosis was made pre- 
operatively and surgical treatment instituted with 
satisfactory improvement in her primai-y condition. 
Several other unusual complications that developed 
warrant attention. 

Mrs. C., age 47, an Englishwoman, was first seen on 
October 29, 1935, irtth complaints of 1. Diarrhea and 
bloody stools, duration two years; and 2. Loss of weight 
and strength, duration six months. Family history nega- 
tive; past medical history negative; personal history nega- 
tive. Functional enquiry — Head and Neck — In 1934, a 
gi'eat many ulcers developed on the tongue that disan- 
peared after one month. Respiratorj' system — negative. 
Cardiovascular System — patient tires readily, ankle edema 
at night. G.U. System — negative. Menstrual history — 
periods were scanty for the past year (1934) and ceased 
in August, 1935. Patient is unstable and worries a great 
deal. Her best weight was 104 pounds; her weight at time 
of examination was 78 pounds. 

HISTORY OF PRESENT ILLNESS 

The patient states that for years she would move her 
bowels with the slightest excitement, worry or emotional 
upset. In July, 1933, she complained of severe pain around 
the navel after eating blueberry pie. This pain was soon 
followed by frequent small, mushy, gassy movements, con- 
taining no obvious pathological products and were ac- 
companied by cramps. The diarrhea persisted and was 
not related to food intake. 

In the Spring of 1934, bright red blood, mucus and food 
began to appear in the stools. At this time, the patient 
was having seven or eight bowel movements daily. From 
the very beginning, the patient began to lose strength and 
weight and was becoming paler. In JIarch, 1934, she was 
seen by a physician and was hospitalized. There a diag- 
nosis of ulcerative colitis was made. This diagnosis was 
based on a sigmoido.scopic examination and X-ray. She 
improved after being on a bland diet, colonic irrigations 
bi-weekly and a transfusion. However, her bowel move- 
ments not only increased to twenty to twenty-four daily, 
but became watery or mushy with much blood and clots 
in them, and she developed tenesmus. For the pa.st six 
months, the patient had noticed that her ankles wore 
swollen in the evening and were normal in the morning. 
This was associated with shortness of breath on exertion. 
Her memory was becoming poor, and she was mentally 
slow, and obviously apathetic. 

PHYSICAL EXAMINATION 
The patient was a white female, looked about 55 years 
of age, malnourished, pale and stared into space. Head 
and iVccI- — Eyes negative except for marked pallor of the 
conjunctiva. Upper and lower plates. Tongue large and 
atrophic at the edges. Few small glands in the left an- 
terior ccn-ic.al fossa. Chest — thin-walled and atrophied 


breasts. No axillary adenopathy. Respiratoiy system — 
negative. Cardiovascular System — Blood Pressure — 134/80. 
Pulse — 80. Heart — essentially negative except for hemic 
murmurs at all the valve areas. Radials — early arteri- 
osclerosis. Temperature — 99.4. Abdomen — thin-walled, 
moves freely, mild tenderness in the right lower quadrant. 
Liver — palpable one to two fingers. Spleen — not palpable. 
Bowel was squashy and peristalsis was audible. The de- 
scending colon was cord-like and not tender. Rectal — 
marked external hemorrhoids, spastic sphincter and rectum. 
Rectum — contained no feces but old blood, extremities — 
negative. Neiwous system— essentially negative. Fhioro- 
scopy of chest — essentially ncgatii’o. Siymnidoseopic ex- 
amination — mucosa was very granular and bled from 
multiple pin-point ulcers. The bowel wall was veiy spastic. 
No polyps were seen. 

Provisional diagnosis : 

1. Chronic ulcerative colitis 

2. External and internal hemorroids 

3. Secondary Anemia — nutritional 

4. Malnutrition 

The patient was admitted to the hospital on October 30, 
1935; her weight at this time was 78 pounds. 

Laboratory findings — Urine — Specific gravity 1018; 
Albumen -h; Sugar negative; Microscopic negative. Hemo- 
globin (Sahli) 489r or G.8 gms. Red blood count 3,900,000; 
White blood count G,250; differential normal. Stools — 
occult blood four plus. Chemistry — Blood sugar 85 mgms.; 
N.P.N. 35; Cholesterol IGO mgms.; Van den Bergh .3 units. 
Serum proteins — Serum albumen 5.2; Serum globulin 2.G; 
Wasserman negative. Gastric analysis showed hypoacidity 
with two hour meal. Serum agglutination against dysen- 
terj' group was negative. Stool cultures were negative. 

Barium enema revealed the following: 

The colon filled up with extreme rapidity, taking only a 
few seconds after the fir.st appearance of the barium in 
the rectum for it to reach the caecum. The entire colon 
from the splenic flexure down was almost rigid and showed 
no evidence of haustra. The colon capacity was verj- 
niarkedly reduced (350 cc.) 

Treatment — The patient was put on a low residue, high 
rttamin diet with viosterol, cod liver oil, iron ammonium 
citrate 120 grains daily; codeine, morphine; and acro- 
flartne 1 8000 retention enemas six ounces daily; trans- 
fusions of 150 cc. were given every two days. 

Progress — Five days after admission to the hospital, the 
patient ran a fever of 102 degrees. The next morning, 
November 5, she was nauseated and vomited, although the 
temperature had returned to normal. The same morning 
she had five bowel movements. At G p. m. she vomited her 
supper. At that time, her temperature was 98 degrees and 
her pulse was 80. At 9 p. m. she complained of generalized 
cramps for the first time. The next morning the patient 
felt well but at 10 a. m. she vomited her breakfast. Her 
temperature wras 99.2; pulse 80; W.B.C. 9,C00; differential 
revealed 92Cr polj-norphonulce.ars. On examination, there 
w’as found a soft, freely movable abdomen with some 
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rr--*’* jij«* th‘* rixr^t ir;ruin:tl At that 

It n;i« f( t)iat v.<* wvrt' ci<‘nlinjr wth cither exacer- 
Ka'i' r. of ii!i-er:jli\e ^vilh a p^-rforation nr acute ap- 

At '2 p. m. the temperature was lOO.t dc{^rt■e^•; 
« v.n» T->; W.K.f'. r*,000; differential romnmexi tin- 
rha’'r*d At thi" time, there was definite rigidity in the 
nrht I'*wrr nuadrant. In spite of her poor general con- 
diti- r: n'd of the t.nov/n rarity of acute app<nUiciti« in 
u!(*r::ti*.e roliti*^, history and phj'sicnl examination de- 
Tr.r.r‘d«<{ trv.rr.<v!iate *-t]rjrjcal intervention. At operation, an 
nt ’jte *'ii>p!irntn e apf endicitis was found. The appendix 
V. a‘ luo and a half inrhe< lonir and the .‘•ize of a 

• rr:“)I •■au'ni'e The pathological report was acute ulccra- 
tivi' app' ndiciti'' ; chronic appendicitis. The patient made 
an i:r»\eatfril recover}', reachint: a normal temperature 
hy the fifth day. She was constipatt‘<l for two day.s fol- 

the r.p. -ration A «erics of small transfusions of 
rc and n course of parathormone 7 units b.i.d. and 
r.dnum wire riven. On December 2. the patient w.a.s dis- 
charri-). very much improves} and having three or four 
soft f''rn:<'<i rm-vement.- daily, ffemofrlobin fSahli) 

. fJ fl (' J.jno/'OO, Her weight v.a.s 7G pounds. 

The fiatjint r^-mained well for the followincr five months 
until Aiinl 7. when follov/inc domestic trouble, diar- 
rh»a fis^rcurnd. At the time of her .second admission to 
the h‘'''p:tnl, '■he vas having twenty V»wel movement.® 
<!.'’.ily. her v.cirht Uunc 7.7 pound®; tempcr.aturc pul<c 
Iff.mr.rfnhin 7f>"'. W.Ti.C. 7^00, n.V.C. 4,4CO,000. 
X*nr.f' wa® ner.nlivc except for a trace of albumen. Stool.s 
wi*re feur plu^ c^-cult hlri^id and watery in consistency. 
Mentally the patient was wry depress^!. She xvas put on 
th- same re;:ime and b^-ran to improve. Hy the ICth of 
.\l'ril. her n\eii:ht wa*. 77 pound® and .<tools dt-crea.sed to 
'•.x to < leht daily The patient was shin te«tc<l with poly- 
^ .'ll* nt antuly.*' ntenc ‘■erum and on April 17. she wa.s friven 
.7 rc of the dihit<-<I srrum intravenously and on the 1f*th, 
to cc piM' ({ay's lat* r, the patient had a severe *crum rc- 
a-tiefi Her fac*‘ and tonirue b<*come .swollen ."md a vesi- 
cular *TUptK n cnverul the entire lioly. After bcinr treatc*<I 
for tu » d.ay»-. it di*npp<’nr<-<i. The severity of the reaction 
arasr.st continuation of the sr-rum therapy. The 
p.Ttori! n majr»-<! fairly well until .April 2^th xvhen her 
ter::p‘Ta{ure ro-e to 102.^. Kxamination nt that time was 
(-'’''ntiallv r‘'rative; IIcrr/*(:IobIn CK7, W.B.C. P.OOO.difTer- 
rr.tinl 7.“'^ poly'-. IJy May I her temperature had .sob- 
*."!«<} to n-'rma]. No e.xplanation could b<.' found for this 
frv.-r On May 2, temperature asr.ain ro«e to 105,^; pulse 
CM. W FI K*. Kxamination was essentially neerntive 

e.xcrpt for a «lirhtly sv.ollen tonrue. On May f>, the 

♦ rr-.por.-.ture. r.firr hnvirj: fallen to fir-i.l arain ro*e to 107. 

Tt.i' pati* n: r^'W lK-;ran ti> complain of a sore mouth, diffi- 
rulty in and irconlinence. The rirht m.nxijlary 

yl.'‘>’:d ^v^.' rnl.arvr-d and the firwir rf the mouth was tender. 
Thi* v.a® marhcdly .swollen and ccivercd with ,*mall 

uVi-m Tf.»' t*'mp*Tature fuctunted IxM-wcen ?C» and 107. 

' wir«- r -srative. A crintinuous intravenous. 
I -'.a! h t irrigations and trnr.*fu»ion* were starl-rrl but 


despite thi®. the patient became drowsy, Hslle.®.® and wa« 
unable to eat or drinh. After May 5, temperature bopan 
to subside and the patient to improve. The tnn^Tie was 
.still mildly .swollen but .she wa.® able to take fluids. On 
May 12, the patient developed a croupy coujrh, inspira- 
tory difliculty, and retraction of the infraclaviculnr spaces 
xvas noticed. There wa® edema of the true and false cords 
to .such an e.xtcnt that the aiiAvay was almost completely 
obstructed. A tracheotomy j^avc the patient immediate re- 
lief. Bowel Tnovcmcnt.s, however, were involuntary and 
there was still some difliculty with feeilinps. The tracheo- 
tomy tube wa.s removed on May 2S. On Juno -t, the left 
.submaxillary jrland became swollen and a mn.ss wa.s found 
on the ritrht side of the trachea from which 20 cc. of pus 
wa« aspirated. Smear and culture from this material re- 
vealed staphylococcu.® nurcu.®. The patient became irra- 
tional, drowsy and weak. Her temperature xvas flS.t and 
pulse 100. Her position projrres.sivcly became worse and 
.she died on June 21. 

Summon/ of t/ic tmfopnj/ fmrJinf;s — The abdominal wall 
was extremely thin and there wa.s almost complete nbeonce 
of subcutaneous fat. The inte.®tinal tmet, oesophagus to 
anus, wa.« removed in toto. The stomach wa.s thin walled 
and atrophic. A duodenal diverticulum, the size of n thumb, 
was seen 1C.7 ccntimctrc.s from the pyloric end of the 
.stomach and opposite the .«itc of me.®cnteric attachment. 
The mucosa of the duodenum and jejunum was thinner 
than normal. The Ileum for 7.7 centimetre.® nl>ovc the 
Ileocecal junction .showed marked evidence of thickening 
and fibrolic change®. The entire muco.snl surface was 
covered with pin-point ulceration.®, ;rivinfr the bowel a 
vch'ety appearance, .similar to that .®cen in the Inr/re bowtl. 
The appendix xvas absent but a scar wn.s found nt the 
caput cat'cum. The c.necum and the whole of the lartrc 
bowel were much thicker than normal, particularly the 
distal 45 centimetres. Thi.s area wa.s enormously thickened, 
apparently scarred and almost completely denuded of 
rouco®n. TTie rest of the Inr^re !>oweI had a velvety mucosa 
showinir many minute pin-point ulcer®. 

Ilislolojrical .«eclions made of various area.s nf the in- 
volved I>oweI revealed n chronic ulcerative cntero-colitis 
larkinjr the picture u.®ually observed in amebic dysentery 
and in no xvay .sujrfre.stive of tuberculosis. Nothin? of note 
was found in the rest of the abdominal viscera. 

SUMMAHV 

A case of ulcerative coliti.s complicated by acute ap- 
pendiclti.s ha.® been reported. H. L. Hocku.s fl) report.® 
two undiaynosed ca.se.s of ulcerative coliti.® complicated 
by acute perforated appendiciti.® found at autopsy. It 
i.s unlikely that thi.s complication is h.s rare a® one 
would yather from the literature. More frequent ca®e 
report.® xvould yive one a better .statistical In.siyht as 
(o i(s (rue occurrence. 

BEFKBENXK 

I. n. r-t JVr«^'aJ 
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.‘iorr.e (lilTf*r*'r.co5 tF** t'vo of activil). 

Tho hunyi-r cnatrartion’’ (ond to corao in yro'jpi «ifii 
fairly quiet ir.ter-.'.al« in {;e‘.w(en. 

It h-T* no; Iieen •ufT.eiently ncoynized in the f-a-'t 
that the f-rorriiny hali-x.r, piac-d in th" 5ton~.;:ch fer.e=. 
to briny out .and .-nahe vidbb- the huny r tuntractior.". 
V.'h.n er*- 'ludiei under the rr^'nlyeno f op.' ;}.e really 
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empty stomach of a cat, with the outlines marked by 
load shot placed under the serous coat, one cannot see 
any contractions or waves. They are so shallow that 
they can be detected only by taking roentgen motion 
pictures, and then measuring and plotting the dis- 
tances between the markers in successive “frames.” 
Only when a little air has been swallowed, or a balloon 
has been inserted, do the tiny contractions deepen 
enough to become visible to the unaided eye 
(Gianturco). 

After reviewing the literature on the causation of 
the pain of ulcer the writer’s impression is that much 
still remains poorly explained and controversial. There 
are two main theories to explain the distress ; one, that 
it is due to contractions of the muscle overlying the 
ulcer, and the other that it is due to irritation by the 
hydrochloric acid of the gastric juice. The greater part 
of the evidence favors the second theory. 

The well attested fact that even ulcer-bearing 
stomachs are often insensitive to the introduction of 
acid, the fact that there is no close relation behveen 
an increase in the acidity of the stomach and a flare- 
up of pain, and the fact that in the presence of an 
ulcer, symptoms commonly come and go, all show that 
at times the patient or the stomach or the floor of the 
ulcer must be insensitive, while at other times the 
sensitiveness must be so great that painful stimuli can 
go through to the brain. Such temporary increases in 
irritability probably explain the fact that typical ulcer 
pain is seen often in persons who have no demonstrable 
break in the gastric or duodenal mucosa. That patients 
with ulcer are more sensitive to pain during the 
periods when their symptoms arc troublesome has been 
shown (Crohn). 

That the pain is not always due to acid is shown by 
the fact that typical hunger distress has been seen in 
many persons in whom the stomach did not secrete any 
acid in rrnponnc to food. The fact that under the maxi- 
mal stimulus of an injection of histamine a little acid 
was secreted in some of these cases does not constitute 
a valid reason for “laughing off” this evidence. It 
should bo faced squarely. 

A puzzling fact is that patients with either ulcer or 
pseudo-ulcer will sometimes lose all of their pain on 
the morning of the first day of a vacation. Why should 
it go so quickly? It is hard to e.xplain also why many 
patients with ulcer obtain perfect relief after the 
eating of a mouthful or two of food which cannot have 
neutralized much of the acid in the stomach. Puzzling 
also is the prompt relief that usually follows a gastro- 
enterostomy or a hemorrhage, especially in those cases 
in which little if any change is effected in the acidity 
of the stomach. 

During an operation under local anesthesia, Drag- 
stedt and Palmer made the interesting observation 
that rubbing, pinching, massaging or pulling on a scar 
of .an ulcer on the anterior wall of the duodenum 
caused typical and severe pain. Curiously, while the 
pain was being produced in this way, the injection of 
a solution of sodium bicarbonate into the duodenum 
brought relief, and the subsequent injection of dilute 
hydrochloric acid caused the pain to return. Waves of 
contraction p.assing over the pars pylorica did not pro- 
duce the pain. 

Some men have maintained that ulcer pain is due to 
hunger contractions in the stomach or bowel, but 
others have failed to show any good correlation be- 
tween the contractions in the stomach and the pain of 


duodenal ulcer. Palmer (1927) found an association 
between hyperperistalsis and pain during only nineteen 
of 217 periods of obseiwation : most of the time the 
pain came without any sign of unusual gastric activitj’. 
Against the contraction theor.v is the fact that the 
pain of ulcer is usually not rhythmic in character. 

Wilson made the curious observation that the pain 
of duodenal ulcer tends to let up when gastric contents 
came through the pylorus into the duodenal cap. 

Two of the most thought-stimulating and practically 
helpful articles on the causation of ulcers and pain are 
those by Langenskiold (Skandinav. Arch. f. Physiol., 
120:537-550, 1913) and Mann and Bollman (J. A. JI. 
A., 99:1576-1582, 1932). They showed in dogs with 
fistulas that unbuffered dilute hydrochloric acid trick- 
ling through stomacli and duodenum gradu.ally e.x- 
hausts the defensive powers of the mucosa, producing 
first distress, and later pain with reddening, irritation, 
and finally superficial ulceration. The defensive powers 
of the mucosa are much greater if food has been 
digested shortly before the experiment begins. Some 
of the split-products of food that are absorbed evi- 
dently help to protect the mucosa. 

These studies explain why the pain of ulcer or 
pseudo-ulcer is best relieved when food is taken within 
a few minutes after pain appears. In many cases if 
the patient waits for an hour or two to secure food the 
relief obtained is imperfect or transient. Furthermore, 
when pain reappears some morning after a six month.s’ 
interval of freedom, if food is taken immediately the 
patient may avoid going on into an attack lasting a 
month or more. 

Apparently, food helps not only by neutralizing and 
diluting the acid but by protecting the muco.sa. JIuch 
injuiy to an ulcer must be done at night when the 
acid probably irritates for an hour or more before the 
pain is severe enough to wake the patient. To avoid 
this some patients might do well to set the alarm to 
wake themselves at midnight to take a glass of milk. 

The e.xperiments of Langenskiold and ^lann and 
Bollman suggest that peptone might be a good sub- 
stance to use in a drip for use at night. Some day 
surgeons may start such a drip immediately after 
making a gastro-enterostomy to protect the jejun.al 
mucosa during the first, perhaps mo.st dangerous week, 
when no food is being given to bulTer the gastric acid. 

In a number of patients it is certain th.at there is a 
relation between hunger pain and constipation, or the 
presence of gas in the colon. There are reasons for 
suspecting that some hunger pains felt in the epi- 
gastrium are due to difficulties encountered by the 
terminal segment of ileum in pushing its contents into 
the colon. 

In some persons it may well be that the onset of 
hunger pain at 11 a. m. or 4 p. m. coincides with the 
peaks of cycles of increased irritability and activity in 
the whole digestive tract. Such rhythms have been 
demonstrated in animals and men. 

That the pain of duodenal ulcer is not due to con- 
tractions of the overlying muscle is indicated by the 
fact that in man distention of the duodenum with a 
balloon is more likely to produce nausea, uneasine.ss, 
faintness, dizzine.ss, and chilliness than it is to produce 
pain fl\y. Bloomfield and Polland). These .symptoms 
are not seen commonly in cases of ulcer. 

Obviously, several types of stimuli can produce pain 
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in stomach and duodenum, and the most usual one is 
probably irritation by the hydrochloric acid of the 
gastric juice. Always the factor of periodic or oc- 
casional increases in the sensitiveness of the stomach 


or of the nervous system is an important one, and 
often it appears to be the decisiv'e one in determining 
■when an ulcer will produce pain. 

Walter C. Alvarez, Rochester. 


Book Review 


Clinical Chemistrii in Practical Medicine. By C. P. 
Stewart, il.Sc.. Ph.D. and D. M. Dunlop, B.A.‘ 3I.D., 
F.R.C.P.E. Price $4.00, pp. 372, 38 figures and 15 
tables. Second Edition, William Wood & Company, 
Baltimore, 1937. 

'T^HIS book constitutes a manual for laboratory diag- 
nosis. It is not an elaborate text of biochemistry or 
of clinical diagnosis. Only those tests are given and 
discu.ssed which are most simple and frequently used 


in the clinical laboratory. The selection of tests is com- 
mendable and the e.\-planation of the theory on which 
the tests are based is lucid. The second edition is a 
definite improvement over the first in that certain im- 
portant omissions have been remedied. Although it is 
a very serviceable book, it is probably not as extensive 
in scope as some workers in this field might desire. 

A. C. Ivy, Chicago. 
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CONNOTATIONS 

By 

H. J. sms, M.D. 

Den'^tr, Colorado 

Servius, in 1615, recorded the first 
recogmized case of total transposition 
of \nscera in man. The writings of 
Aristotle show that he recognized two 
instances of transposed viscera in 
animals, Vehemeyer, in 1897, made the 
first X-ray observation. 

In 1733, Calder described atresia of 
the duodenum. One hundred forty years 
later Theremin gave the first exhaus- 
tive review of the subject. 

The earliest reference to obstetrical 
paralysis of the peroneal nerve was 
made by Bianchi in 1S67. He stated, 
‘‘these paralyses usually follow difficult 
and prolonged labor, in which the 
foetus presents by the vertex and has 
to be extracted with forceps/’ 

Soranus (9S~112 A. D.) was the first 
as far as known to teach podalic 
version before the death of the child. 
Pare, in 1550, taught the technique. 
That trained midwives were known 
among the Israelites is to be found in 
the first chapter of Exodus: “And the 
King of Egypt spake to the Hebrew 
midwives, of which the name of one 
^vas Shiprath, and the other was Puah.” 
Reference is here made to the use of 
stools. The use of chairs or stools was 
an improvement over an outgrowth of 
sitting on the lap for in the thirtieth 
chapter of Genesis Rachael says, “and 
she shall bear upon my knees,” 

Bard of Xew York, published in 
ISO?, the first American work on mid- 
wifery, Dewes, in 1797, gave private 


lectures in obstetrics. In 1825, he pub- 
lished a noteworthy system of mid- 
wiferj’. In 1866, Hodge produced the 
first illustrated text-book on obstetrics. 
More than one hundred illustrations 
from wood-cuts appeared in the publi- 
cation. 

The largest ovarian cyst was re- 
ported by Spohn. The tumor was esti- 
mated to weigh 328 pounds. 'Ward, of 
San Francisco, operated on a patient 
weighing 309 pounds. She lived less 
than one hour after removal. 

Kondoleon, of Greece, first demised 
an operation for elephantiasis of the 
extremities. It was not a curative pro- 
cedure. There was tendency toward 
return of the enlargement. 

Bard reported before the Chicago 
Gynecological Society the involuntary 
passing of a dermoid cyst from the 
anus at the time of a forcep delivery. 
The microscopic picture resembled that 
of a dermoid cyst of the ovary. 

Rugae, in 1875, reported eight cases 
of fracture of the vertebral column 
following breech delivery. 

Reference to adenoroyoma of the 
sigmoid was made by Spencer in 1913: 

The term endothelioma was coined by 
Golgi in 1869. 

Our knowledge of tuberculous tenosy- 
noritis dates from the observations 
made by Olaf Acrel of Stockholm, in 
1756. 

Abraham Colles (1773-18-13) Profes- 
sor of Surgery in Dublin, wrote the 
original description of that fracture 
known as “Colles fracture.” 

Eugene Bouchut (1812-1892) intro- 
duced intubation of the larynx for 
croup. 


CONNOTATIONS 
By 

H. J. SIMS, M,I>. 

Denm35, Colorado 

Lisfranc most probably was the first 
to amputate the rectum. He reported 
nine cases from 1828-1830. 

Cardiospasm was first described by 
Purton in 1821, as idiopathic dilatation 
of the esophagus. Milulicz popularized 
the term cardiospas. He insisted that 
the sjTnptoms were due to spasm of the 
cardiac sphincter at the lower end of 
the esophagus. 

The space of Retzius was described 
by Retzius, a Swedish anatomist, in 
1856. 

Beau, as early as 1849, observed the 
relationship between g^mecomastica 
and improper development of the sex 
organs. 

Klob, in 1861, gave the first descrip- 
tion of a right paraduodenal hernia. 

Von Walther, .in 1811, attempted to 
partially excise the scapula for a 
‘‘spongy swelling,” The patient died 
fourteen days later. In 1825, Mutzer 
successfully removed a portion of the 
scapula. Total excision of the scapula 
was performed by Syme of Edinburg, 
in IS56. 

Burnt sponges were used by ancient 
Chinese in the treatment of goiter. The 
value of iodine in the burnt sponges 
has long been known. 

Prolapse of the female urethra was 
described by Solingen, in 1732. 

Phlegmonous gastritis was recog- 
nized by Varandalns, in 1620, and 
again by Barel, in 1656. 

The term bezoar in early times was 
used to describe various types of con- 
cretions found in the stomach and in- 
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testines of animals. According to Per- 
sian manuscripts, these concretions 
■were used as remedies during the 
Middle Ages. Trichobezoar is a term 
used to describe hair balls, commonly 
found in animals and occasionally in 
man. The largest trichobezoar in man 
was described by Davies. The mass 
■\veighted six and one-half pounds. 

Von Langendorff and Mommsen, in 
1877, de.scribed osteitis fibrosa cystica, 
mentioning shortening of the skeleton 
and occurrence of localized areas 
known as "brown cysts.” 

Early men ate the organs of animals 
because of their mystical value. They 
ate the raw pancreas of a sacrificed 
goat in the belief that the gods would 
give them luck. 

CuAiKOFF, I. Ij., Connor, C. L. and 
Biskind, G. R. 

Fatty Infiltration and Cirrhosis of 

the Liver in Dcpancrcatizcd Days 

Maintained with Insulin. Amcr. 

Jour. Path., XIV, 1:S0-101, Jan., 

HISS. 

It has been shown previously by 
Chaikoff and associates that depan- 
creatized dogs treated with insulin 
s'uvvivc for long periods of time when 
maintained on a diet adequate in 
calories, proteins, salts and vitamins, 
but lacking pancreas. But under such 
conditions a number of pathological 
changes occur in the animals; bilateral 
cataracts, disturbances in the blood 
lipids, especially a fall in the choles- 
terol esters, and, of particular note, 
there is a deposit of largo amounts of 
fat in the liver. When pancreas is 
added to the diet these changes in the 
tissues are prevented. 

The present study concerns the ana- 
tomical changes in the fatty livers as 
seen at varj’ing intervals of time after 
pancreatectomy. Fat deposition may 
occur early and may last for a long 
time but finally a regression of the fat 
content in the liver takes place. In two 
dogs living 4 and 5.5 years respectively 
the fat content had returned to levels 
close to normal. In 49 dogs studied the 
livers showed essentially two types of 
lesions. The first occurred in associa- 
tion with the early infiltration of the 
fat, while the second change appeared 
most characteristically in those livers 
in which a regression of the fat had 
taken place. Such livers showed an ex- 
tensive periportal fibrosis with irregu- 
lar lobulation indicative of cirrhosis. 
Thus the depancrcatizcd dog provided 
a new method for the production of ex- 
perimental cirrhosis. This occurred as 
a final stage in response to a fatty in- 
filtr.ation of long standing in the liver. 
Infection seemed to play no p.art in the 
production of the cirrhosis, and there 
were no instances of obstruction in the 
extr.nhcpatic bile passages found at 
autopsy. The fat first appeared, after 
pancreatectomy, in scattered cells 
within a lobule and slowly extended 


outward from the central vein. This 
was followed by a progressive hyaline 
atrophy of the whole lobule. The 
process was slow and stimulated an 
evascular fibroblastic proliferation. A 
few lymphocytes and plasma cells were 
present. Strands of connective tissue 
then passed about other peripherally 
located cells, isolated them, and made 
the process progressive. The time ele- 
ment in the development of the cir- 
rhosis varied in diflerent dogs. The 
greatest degree was found in a dog 
living 2.6 years after pancreatectomy. 
The earliest signs of fibrosis ■u-ero 
found only after 1.5 years had elapsed. 

N. W. Jones, Portland. 

Rozf.ndaal, H. M. and Washburn, 
Richard N. 

Gastric Seerction in Cases of Per- 
nicious Anemia. Ann. Ini. Med., 
ll:18Si-1837, April, 1088. 

Alsted has collected from the litera- 
ture 32 cases of pernicious anemia in 
which hydrochloric acid rvas present in 
the gastric contents. However, many 
authors believe that achlorhydria is a 
constant finding in cases of pernicious 
anemia. The authors have reviewed the 
records of 906 consecutive cases from 
the files of the Mayo Clinic, in which a 
definite diagnosis of pernicious anemia 
was made. Achlorhydria was found in 
all the cases. This finding corresponds 
with the recent report of Sturgis on 
600 cases of pernicious anemia. Hurst 
has observed four cases of pernicious 
anemia in which secretion of free 
hydrochloric acid returned following 
treatment of the gastritis. Achlorhydria 
was found in 34 of 36 cases in which 
analysis of the gastric contents was 
performed from two to twenty-one 
years prior to the onset of symptoms of 
pernicious anemia, while in two cases 
free hydrochloric acid could be demon- 
strated 19 and 17 years before sjTup- 
toms of pernicious anemia developed. In 
only two cases was a hypochromic 
anemia found at the time of the origi- 
nal examination. The authors believe 
that pernicious anemia and simple ach- 
lorhydric anemia are separate clinical 
entities. 

Hanes JI. Fowler, Fort Wajme. 

Nixon, Edwin A. 

Dix-crtienlilis. Xorlhwest Medicine, 
87:07-100, April, 1038. 

Diverticula and their sequelae are the 
commonest lesions to be found in the 
colon. Age and constipation cause these 
lesions to form through weakened 
musculature in the anti-mesenteric 
border of the colon and into the epiploic 
appendage.s. Roentgenologic exami- 
nation by the combined barium enema 
and air injection oilers greater oppor- 
tunities for studying the numbers and 
location of the diverticula. Surgical 
treatment of diverticulitis consists in 


individualizing the treatment of the 
complications. 

Hanes M. Fowler, Fort Wayne. 
Coe, Herbert E. 

Imperforate Anus. Kortlnccst 
hicdicinc, 37:07-97, April, 1038. 

Methods of treatment for imperforate 
anus are outlined. Various procedures 
are described for use depending upon 
the local conditions found. Where the 
defect is due to a thin membrane oc- 
cluding the anal opening and a sphinc- 
ter is present the perineal approach is 
verj" satisfactory. In cases where the 
blind end of the bowel terminates some 
distance above the anal dimple a colos- 
tomy is advisable either as a temporary 
or permanent measure depending upon 
the possibility of later construction of 
an anal canal, 

A case is reported which demon- 
strates most of the dilliculties and 
complications which can occur during 
the treatment of this condition. 

Hanes SI. Fowler, Fort Wayne. 

Atkinson, Arthur J. and Ivy, Andrew 

C. 

Mcnstnial Edema. J. A. M. A., 
100:519-517, Fch. 15, 1030. 

Certain therapeutic procedures ad- 
ministered with the object of prevent- 
ing menstrual edema failed with the ex- 
ception of the administration of the 
gonodotropic principle from pregnancy 
urine, which was slightly effective, and 
emmenin (collip), which was markedly 
effective. The blood lipids, which varied 
considerably, were followed for more 
than ten months in one patient and 
were not significantly or strikingly in- 
fluenced. 

Hanes 51. Fowler, Fort Wajme. 


1938 GRADUATE FORTNIGHT OF 
THE NEW YORK ACADEMY 
OF -MEDICINE 

The Eleventh Annual Graduate Fort- 
night of The New York Academy of 
Sledicine will be held from October 24 
to November 4, 1938. 

The subject of this year’s Fortnight 
is DISEASES OF THE BLOOD AND 
BLOOD-FORMING ORGANS. 

The Fortnight will present a care- 
fully intepated program which will in- 
clude clinics and clinical demonstrations 
at many of the hospitals of New York 
City, evening addresses, and appropri- 
ate exhibits. 

The purpose of the Fortnight is to 
make a complete study and authorita- 
tive presentation of a subject of out- 
standing importance in the practice of 
medicine and surgerj’. 

In the coming Fortnight, twenty- 
three hospitals have accepted the invi- 
tation to participate by having pre- 
pared afternoon clinics and clinic.al 
demonstrations which will be coordi- 
nated with the evening meetings. The 
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cveninjr 5(?55ions at the Academy* will 
bo addressed by recogTiized authorities 
in their special fields, drawn from 
leading medical centers of the United 
States. 

A comprehensive exhibit of books, 
pathological and research material, 
diagnosis, treatment and prevention 
whenever possible, clinical and labora- 
tory diagnostic methods, X-rays, action 
of drugs and other therapeutic 
measures. Demonstrations will be held 
at regular inten'als. 

Among the main features to be pre- 


sented at the meetings, in the clinics 
and in the exhibit will be: 

Pernicious anemia 
Other macrocytic anemias 
Idiopathic hypochromic anemias 
Other anemias benefited by iron therapy 
Anemias of pregnancy 
Aplastic and hemolj'tic anemias 
The granulocytopenias 
Formation and fate of the blood cells 
The reticulo-endothelial sj'stem 
Diagnostic significance of changes in 
erj’throcj’tes 



HYPERCHLORHYDRIA 


Excessive secretion of KCl fre- 
quently portends the development 
of peptic ulcer. Hyperchlorhydrra, 
usually productive of pyrosis and 
epigastric discomfort, should he 
controlled not only to maintain the 
patient's comfort, but to lessen the 
probability of gastric or duodenal 
ulcer in tbe future. 

Creamalin — tbe distinctive col- 
loidal cream of aluminum hydrox- 
ide — offers exceptional advantages 


for antacid therapy. It fixes 1 2 times 
its volume of N/lOHCl in less than 
30 minutes. As it does not lead to a 
secondary rise in HCl secretion, to 
alkalosis, or to changes in plasma 
pH values, it may safely be given 
for prolonged periods. Creamalin, 
recognized for its dependable effi- 
cacy in peptic ulcer, not only re- 
lieves the pain of hyperchlorhydria 
promptly, but also stays or prevents 
the development of peptic ulcer. 


^ II Ccapreheawlre hieratute weri or reqveff. 

PHARMACEUTICAL COMPANY, INC. 

S UCC£SSOIi TO CLZVTLAUD CHEMICAL ASSOCIATES 
80 VA?.1C< STREET NEV/ YOR»C,N.Y. 
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Diagnostic significance of changes in 
leucocytes 

Infectious mononucleo.sis 
The leukemias 
Hodgkin^s disease 

Ljmiphoraatoid diseases (other neo- 
plastic diseases of the lymphnodes 
and bone marrow) 

The polycythemias 

Diseases of the blood in infancy and 
childhood 

The blood clotting mechanism 
The purpuras 

The splenomegalies — their differential 
diagnosis — indications and results of 
spIenectomj% etc. 

Irradiation therapy in the blood dis- 
eases 

The New York Academy of Medicine 
provides this program for the funda- 
mental purpose of medical education. 
Consequently all members of the 
medical profession are eligible for 
registration. 

The medical profession is invited to 
attend. 

A complete program and registration 
blank may be secured by addressing 
Dr. Mahlon Ashford, The New York 
Academy of Medicine, 2 East 103d St., 
New York City. 


Palmer, Rex B. 

Changes in the Liver in Amchic 
Dyeentcrg With Special Reference 
to the Origin of Amebic Abscess. 
Arch. Path., 2J!f:3-327, March, 18SS. 

The author comments about the high 
incidence of liver abscesses in cases of 
amoebic dysentery’ and the lack of 
.specific information about the mechan- 
ism of their origin and development as 
noted in the literature. Craig collected 
1529 cases of amoebic dysentery which 
came to autopsy and found that abscess 
of the liver occurred in from 22 to 59 
per cent in different series with an 
average of over 40 per cent. Council- 
man and Lafleur (1921) reported that 
21 per cent of 1429 nonfatal cases had 
recognizable liver abscesses. 

It has been believed that amoebae 
may reach the liver bj’ one of three 
pp.ssible routes: 1. By direct extension 
through the bowel wall, the peritoneal 
cavity and the liver capsule- This 
method is supported by the presence of 
amoebae in the peritoneal cavity, by 
the rare occurrence of amoebic abscess 
of the abdominal wall secondary to 
amoebic dysentery, and by the frequent 
location of the abscesses near the cap- 
sular surface of the right lobe of the 
liver. 2. By extension through the 
portal vein. Amoebae are frequently 
found in lumens of capillaries and 
venules near the intestinal lesions, o. 
Bv extension through the lymphalic.s. 





A Leader in Gastro-enterology Says . . . 

“The recent advances in gastro-enterology have been of 
such magnitude and distinction that they engender in us a 
just pride and renew our determination to press forward 
toward our goal of perfection.” 

Dr. Ernest H. Gaither. Baitlmoro, JId., In Ms address at Kansas City before the socUon 
on gastro-enterology and proctology of the A.M.A. 


The American Journal o£ Digestive Diseases 

0 Now in its fourth j^ear of publication — ^without alteration in its fixed principle of giving to 
the reading members of the medical profession the contributions of the best clinicians and 
investigators in the United States, Canada and Europe. 

0 So formulated, and edited by one of the most capable and select editorial groups in contem- 
porary medical journalism, the Journal has made unusual progi'ess during the compara- 
tively short period of publication . . . today, the editorial office is constantlj’ in receipt of 
very valuable manuscripts which collectively form a cross section of new gastro-enter- 
ological thought. 

0 The absence of “politics” from this set-up ensures to the reader an unbiased preliminarj" 
evaluation of submitted material by men pi'e-eminently qualified to judge the worth of 
MSS in the various sub-fields of this broad specialty. 

Q Meeting the growing difficulty of prompt publication, the Journal is constantly diminish- 
ing its back log of material by insistence more and more, as time goes on, upon the idea 
of BREVITY in writing. 

0 The American Journal of DIGESTIVE DISEASES is not only making friends but it is 
KEEPING friends. The renewal percentage each year and each month is a positive proof 
of the sound, month-by-month value of the publication, and it is recognized that this 
Journal provides today, as no other publication ever provided, a trustworthy postgraduate 
education in a field much more intricate and fascinating than has been generally supposed. 

r 

Q Once upon a time gastro-enterology was generally regarded as a specialty contaminated 
by faddism and quacker.v, but the pioneers, many of whom are still living and active on this 
editorial board have lifted it to the level of a strictly ethical study — and the Journal is 
playing an impoi'tant role in facilit.ating this important branch of medical practice. 
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The Contents Of The July Journal Will Be As Follows: 

A CoMiwr.iaos or SrnEPrococcr Fno.ii the Colon- with Baegen’s Organise - - . . Kcsscl Ph.D 

IV. An E.xpetjjie.vtal Study or the HY-DnoGE.\--IoN Concenteation and Chejhstt.y or Bile, Its Effect Upon 
Stones, and a Suggestion as to Therapeutic Application of Ox-Bile i.n Gall Bladder Disease - - . 

Samuel Morriso7t, Slauriec Feldman, John C. Krantz, Jr. and Frances F. Peek 

The Effect of Female Sex Horjio.ne “Theelin” On Gastric Acidity - Leon Schiff, M.D. and Henru Felson, M.D. 
('IFiDi the Technical Assistance of Jane Graff, B.A. and iSelty Meyer, 'm.A.) 

-MicraiNB-EpiLEpsY: Their Association -mTii HYPOTHYRoroisM --4. 7. Fubenstone MJ). 
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An Open Letter to the Physicians of North America 


Do you realize that CO per cent of all symptoms in 
general practice arise from the digestive tract? 

Many diseases are intrinsic, and many at a distance 
reflect their sj-mptomatologj- -vrith great facility in the 
alimentary canal . . . 

Is diagnosis of digestive diseases easy? 

Apparently not. The old rule of thumb — “appendix, 
ulcer, or gall bladder’’ is no longer useful. We are be- 
coming gradually acquainted with the disorders and dis- 
eases of the colon and reducing this information to some 
semblance of order. Physiology, bacteriologj', chemistry, 
parasitologY", clinical obserY'ation, animal e.xperimentation, 
roentgenology, nutrition, allergj- and psychology are the 
organized methods of approach to a fuller knowledge of 


digestive diseases. And there still lies beyond, the dark 
continent of the small intestine, concerning which so little 
is positively known. 

To the scholar, what is offered by this Journal is indis- 
pensable. 

To the man too busy to indulge his yen for applied re- 
search, may wo say this — an hour a month Yvith the 
American Journal of Digestiy’E Diseases ivill proY’ide the 
key to practical success in this most important, difficult, 
but "treatable” field. 

Spend $0.00 for a year or $10.00 for 2 years NOW. Join 
the increasing group of doctors who enjoy this periodical. 
The card below is attached for your use, and is postage 
free. 
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A Valuable 
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obstinate cases of chronic functional diarrhea, chronic headaches associ- 
ated with chronic constipation or colon distress, chronic toxic vertigo and 
unstable colon. 

B. Coli Vaccine-Detoxified {Merrellj is prepared from selected 
strains of B. coli communis (Escherichia coli) and B. coli communior 
(Escherichia communior) mixed in equal proportions and detoxified with 
Soricin (sodium ricinoleate). 

B. Coli Vaccine-Detoxified (Merrell) is now available to physicians 
in the following strengths: 

5 thousand organisms per cc. 
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Thi.*^ route is doubtful althou^?h amoebae 
have been found in the Ij^mphatics of 
the colon. 

The author reports in detail the press 
and histolopic chanpes found in the 
liver of one case of amoebic liver ab- 
scess cominp to autopsy in his own 
sernce and in tabular form the impor- 
tant points in IS additional cases of 
amoebic dysentery which came to 
autopsy in the services of the Cook 
Countv Ho-pital, the Ale.vian Brothers’ 
Hospital and the Evanston Hospital 
durinp the years from 1020 to 103G. 

In the case studied in detail the liver 
contained vedpe shaped areas which 
resembled infarcts, and probably were, 
due to thrombosis of branches of the 
portal vein. In one instance an amoeba 



was found in the thrombus. In these 
areas were small amoebic abscesses. 
The shape and distribution of the 
lesions pave the impression that the in- 
fection bepan in a branch of the portal 
vein and extended alonp its subdKisions 
toward the capsule and spread throuph 
the connective tissue of the triads into 
the parenchimia of the liver. It seemed 
probable that such an infarction due to 
intrahepatic portal thrombosis was an 
important factor in the production of 
the large amoebic abscess. 

The periportal connective tissue was 
increased in 18 of the 19 cases. It was 
diffuse in some cases, patchy in others. 
The patchy fibrosis seemed to be healed 
small abscesses which represented foci 
in which amoebae had lodged. It seemed 


probable that such small scattered ab- 
scesses might exist without the for- 
mation of large abscesses. The early 
abscesses begin as areas of lysis ex- 
tending into the liver parenchyma from 
the portal triads, without little accom- 
panying inflammatorj* reaction, and 
frequently increase in size by coalescing 
^rith other abscesses. The central area 
of liquefaction is bordered by a thin 
meshwork of fibrinous strands in which 
there are some l^miphocytos and large 
mononuclear cells. PoIjTnorphonuclear 
cells are seldom seen. The increase of 
the portal connective tissue tends to 
wall off the larger abscesses. This 
fibrosis also is often present in a diffuse 
and a focal manner of distribution 
without abscess formation. With thi.s 
definite hepatitis there is likewise 
present degenerative changes in the 
iix'er cells — parenchymatous degenera- 
tion, fatty changes, hemosiderosis and 
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lysis. 

The author concludes that amoebae 
grain entrance to the liver by way of the 
portal vein. Abscesses originate in the 
portal triads. 

In only 6 of the 19 case.s was a diag- 
nosis of amoebic dysentery made clini- 
cally. 

N. IV. Jones, Portland. 

P.osrNso.v. Samuel C. 

Exophthalmic Goiter and Guatra- 
duodenal Ulcer — Two Conetitntion- 
iiUp Different Dioeases. Illinoie 
Med. Jour., 73:210-223, March, 
1938. 

Exophthalmic eoiter and prastro-duo- 
denal ulcer are shown to be psycho- 
cenic diseases yet different in their 
psvehe and soma. The ulcer patient is 
long and thin. The hyperthvroid may 
be of anv build but toads to be .slender 
and underweight. The temperaments 
of the two type.s are contrasting. The 
goiter patient is fearful, excitable, 
anxious, juvenile, dependent and frigid, 
while the ulcer patient is worried, stub- 
born, inhibited, independent, conscien- 
tious, mature and hctero.sexual. 

The two diseases seldom occur in the 
same individual. The value to be de- 
rived from the study of mutually an- 
tagonistic di.seases is di.'^cusscd. Pe-ni- 
cious anemia is shoam to be a third 
psvchogcnic and contrasting disease 
seldom occurring with cither of the 
other two. A theorj- of etiology of 
pomiciou.s anemia is advanced. 

Ten males to one female have ulcers 
while ten fcmalc.s to one male have 
exophthalmic goiter. The imoortanee 
of .<-ex predominance in any disease is 
discussed. The hyperthvroid natient 
has a rapid pulse, raised blood nres- 
suro. increased 15.^1. It., lowered blood 
chole-tcrol values. The ulcer patient 
has none of these. The goiter patient 
has lowered HCI values tending toward 
achlorbvdria, enlarged and atonic 
stomach. The findings in the ulcer 
patient arc the direct opposite. The 
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thyrotoxic raticnt has a thymico- 
I}-m[i.hatic cor.stitution indicative of a 
juvenile stayc of development which is 
absent in the ulcer patient. 

The .symptom.', Fifzns and laboratory 
findinj.’s of exophthalmic sroiter are 
pr.actically identical with tho.'c pro- 
duced by overstimulation of the sj-mpa- 
thetic divi.sion of the autonomic nervous 
.'.vstem. The findings of pastro-duo- 
denal ulcer arc equivalent to those pro- 
duced by overstimulation of the para- 
EjTapathetic nervous system. 

Hanes M. Fowler, Fort M’ayne. 


ilEA.vs, J. H., Hertz, S. a.vd Ler.ma.v, 
J. 

Xutritwnal Factors m Graves’ Dis- 
ease. Ann. Int. Med., Vol. 2, Ko. S, 
pp. 429-iS7. 

It has lonp been known that marked 
strades of malnutrition may result from 
thyrotoxicosis; and this in spite of in- 
creased food intake. Lately, however, 
attention has been called to the fact 
that malnutrition may cause or precipi- 
tate thiTOloxicosis. This was noted by 
one of the authors, especially in cases 
following a reduction prog-ram for 


obesity. A study then by the authors 
of 35 cases confirmed this observation. 
In 14, the prethyrotoxic weight loss 
was occasioned bj- reduction cure.', and 
the remainder by a variety of con- 
ditions such as the restricted diet in 
the treatment of ulcer, ulcerative 
colitis and diabetes. Thus may acute 
malnutrition be added to the" better 
recognized factors which activate thy- 
rotoxicosis. 

The authors caution the phy.sician 
and patient against too vigorous reduc- 
tion cures for obesity. Also in the prep- 
aration of the thyrotoxic patient for 
operation, they urge that the pos.si- 
bility of nutritional disturbances be 
considered and if found, an attempt be 
made to correct them, in addition to 
the usual iodinization. 

The manifestation of nutritional dis- 
turbances found in the toxic patients, 
include, as well as general inanition, 
changes in musculature, skeleton, hema- 
topoietic system, heart and psyche. The 
methods of correcting these defects in- 
clude not only a high caloric diet for 
the general malnutrition but also one 
high in vitamins and minerals, as well. 
Vitamin B, in the form of Harris yeast 
tablets has been of particular value in 
increasing the appetite and benefiting 
the heart, in the authors’ opinion. 

The authors briefy cite several case 
histories illustrating some of the facts 
mentioned. In the reviewers' opinion 
this article is an important and timely 
one. 

B. B. Vincent Lyon, 

Nathan M. Noble, Philadelphia. 

Dombrowski, Edward F., Goldstei.v, 
H. H., Bay, A. P. and Edlin, J. V. 

Induced Hyperinsulinism. Illinois 

Med. Jonr., 73:11,7-151, Feb., 191S. 
Patients given insulin shock therapy 
were studied to observe changes pro- 
duced by induced hypoglycemia. It was 
noted that sj-mptoms could be grouped 
under these five divisions: gustafoiy, 
vasomotor, neurologic and mental, 
cardiovascular, and temperature 
changes. 

Gustatory manifestations were among 
the most frequent noticed, occurred 
early in the treatment, and consisted of 
actions indicating a desire for food, 
protruding and puckering of the mouth, 
smacking and sucking the lips, sialor- 
rhea, and sucking of fingers, bedding, 
etc. 

Vasomtor phenomena included per- 
spiration and fiu.shing, followed by 
pallor of the face and body and cold- 
ness of the extremities. 

Neurologic manifestations noted were 
chiefiy motor in character and included 
a variety of convulsive seizures, muscle 
spasms, and evidences of psychomotor . 
restlessness. Hypotonia and dimini-shed 
reflexes were a rather constant early 
feature. 

The most .striking cardiovascular 
change n-as an apparent right heart 
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failure fvcurrinp a rhort time after the 
nrlininiitration of plucore to terminate 
the coma. 

All the patient.s showed .some fall in 
body temperature and some showed 
marhed lowerinp, even to below the 
lowe.vt readinjr on the thermometer in 
.spite of externally applied heat. Several 
of the cardiovascular collap.ses were 
noted at period.s of lowe.st temperature. 
Temperature usually returned to 
normal within one to one and a half 


hours after termination of the treat- 
ment. 

The authors intend undertakinp a 
more complete study of the separate 
trroup.s of symptoms noted above. 

Hanes M. Fowler, Fort Wayne. 
H-y, A. C. 

An Outline of Liver Functions and 
Jaundice. Jour. Michigan State 
Med. Sac., 37:121-1S!), Feb., 1BS8. 

Jaundice is a symptom of vital im- 
portance only when it is associated with 


hepatic insufficiency. The seriousness 
of jaundice depends upon the extent to 
which the vital function of the liver is 
impaired or to the extent to which the 
cause of the jaundice may in time lead 
to hepatic insufficiency. 

The functions of the liver are out- 
lined as recards stornpre of food ma- 
terials, manufacture of food materials 
and other substances, detoxication, 
blood volume rcRulation, excretion, and 
relation to the cland.s of internal .se- 
cretion. Factors of safety and repenern- 
tion of liver cells and cfTects of extirpa- 
tion of the liver are discus.sed. 

White or lichtly pifrmented bile is 
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found in cases of ob.structod common 
bile duct or in severe ioxtc or infectious 
hepatitis. It is chiefly a secretion of 
the epithelium of the ducts and its 
presence there always denotes the pres- 
ence of hepatic injury. 

Jaundice is usually due to a disturb- 
ance either before the liver, in the 
liver, or after the liver. Each condition 
is discussed in detail. 

The differential diagnosis of jaundice 
is discussed with reference to the 
various liver function tests such as 
painctoso tolerance, hippuric acid test, 
bilirubin clearance, and bromsulphtha- 
Icin clearance. 

In obstructive j'nundice the cause of 
death is unknown. It is probably due 
to hepatic insuHlcjency. A terminal 
renal insuHiciency occurs. Physiolojric 
disturbances seen arc osteoporosis, 
hemorrhapric tendency^ bradycardia and 
pruritis. 

“Liver death" and “hcpato-renal syn- 
drome" are discussed with theories ad- 
vanced as to causative mechanism. 

In every biliary tract disease the 
factor of safety in the liver is Impaired 
to a frreater or lesser extent. Hence, 
much attention should be ^iven to the 
proper preparation of the patient for 
operation and to the selection of the 
anesthetic. 

The medical .aspect of the treatment 
of Jaundice is that for the treatment cf 
hepatic insufliciency, namely, improve 
the deto.xicatorj' and other functions of 
the liver. The followin;^ measures have 
been found useful, administration of 
glucose, calcium, and vitamins, blood 
transfusion, proper diet includinfr gly- 
cine and chondroitin, and administra- 
tion of bile r.alts. 
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Thi* di.*’en'e syndrome is seen mo«l 
frc-^iuently in middle-atrcd women; it is 
usu.nlly as'-ociated with deficient (rastric 
scerction, a markc-<I sc-condarj' type of 
anemia ^vith the red hlof^d cells pale 
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and In typical cases there is 

cij'sphapia, plossitis and atrophy of the 
tonfnie and the authors s.ny they have 
never encountered these .siTnptom.s in 
chronic homorrhapic anemia una.'tsoci- 
nted \\ntli deficient prastric secretion. 
They difTerentiate between chronic 
hemorrhnpic anemia and thi.s complex 
by the.se features: Koilonychin and 
paresthesia may be pre.scnt without 
cord chanjrc.s. In a case of a male with 
chronic hemorrhnfric anemia they re- 
port the finser nails were thin, brittle 
and spoon-shaped and note that this 
state of the nails is not confined to 
casc.s of idiopathic hypochromic anemia. 
The writers nuc.*5tioncd their patient.s 
carefully repardinp: menstrual blood 
lo.ss and did not include those with ex- 
cessive menstruation as instances of 
idiopathic hypochromic anemia. In dis- 
cussinir achlorhydria, the frequency 
with which it is aFsociatc<i with the so- 
called idiopathic hynochromic anemia, 
is noted and its possible detorrinfr effect 
upon the absorption of iron is 
mentioned. Iron balance .studies wore 
made which showed that achlorhydria 
interferes with the ab.sorption of iron. 
As dietary deficiency has been suj*- 
posted as a cause of idiopathic hypo- 
chromic anemia the nuthor.s found a 
daily iron intake of from 4,M to C.74 
me. showed all of five patients studied 
to be in nepative iron balance but when 
4 of thc.ee .subsequently received from 
12.27 to M.ID mp. of iron per day they 
were in a po.sitivc balance. “These re- 
sults indicate that the requirements arc 
above the fipures pi von by Farrar and 
Goldhammer, and more nearly npreo 
with OI.«on and Daum.*' No cn.«e of 
idiopathic hvpochromic anemia was en- 
countered which the authors considered 
wa.s due to low dictarj' iron content 
nionc. They think achlorhydria i.s more 
important than restriction of dietary' 
iron intake in mo.st ca.'«cs. The writer.s 
state that there is a .similarity between 
the idionnthic nnemia.s as.«ocinlOfI ^Wth 
menstrual lo«!s and that of prcpnnncy. 
“In one the iron is lost throuph men- 
struation. in the other throuph fetal re- 
nuirement.s, and in both there is a de- 
ficient absorption of iron because of the 
.ochlorhydrin/’ Speakinp of iron meta- 
bolism the writers .say: “It has been 
assumed that faulty metabob>m of iron, 
aside from improper absorption, may 
be a cau.sativc factor in .some casc.s of 
idiopathic hj 7 >ochromic anemia. We 
have found no concrete cr'idence in the 
literature to support this hj7>othc5i.s 
xxx.“ 

Treatment; Straus.s* do*ape.s of com- 
monly u*^od iron preparations; Reduced 
iron .'I pm., ferrous carbonate 4 pm., 
iron and ammonium citrate.s C pm., fer- 
rous sulphate I pm. A reticulocyte re- 
sponse may be expected and Ile.ath ro- 
pards a ri.'e of O.Ifi pm. of hemoplobin 
daily a.s a lower limit of a satisfactorj* 
response when the hemoplobin i.s below 
T.S pm. per 100 cc. of blood. The ad- 
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ThASIJ.VTIIV. "Ciba”’ arms the plijsician with an antispasinorlic of 
unusual value. It acts quickly to check all types of spasms of the 
hollow viscera. Exerting alropine*likc relief in nerve fibre con- 
tractions. Trasenlin is decidedly less toxic to the heart and pupil; 
it docs not interfere wtli salivary flow. Controlling smooth muscle 
spasms like papavarine. Trasentin docs not cause permanent 
suppression of contractions. 

Trasentin is truly worthy of trial. You Mill appreciate its prompt 
efllcicncy. high tolerance and relative safety in— gastro-intcstinal 
sjiasins (ulcer or subacute gastritis, cardin- spasm, pylorotpasm, 
spastic obstipation), biliary tract spasms (a- in galhtonc colic), 
spa-ms of the urinary tract (incident to inflammation or (Xilculi, 
tenesmus of the bladder), spa-tic dysmenorrhea. 

Trasentin (hydrochloride of diphcnylncetyldictliylaminoethanol) is available in 
Tablets and Ampules. 
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GASTRIC TISSUE JUICE EXTRACT 

ENZYMOL 

Proves of special service in ihe treatment of pus cases 

ENZYMOL resolves necrotic tissue, exerts a reparative 
action, dissipates foul odors: a physiolog-ical, enzymic 
surface action. It does not invade healthy tissue; does not 
damape the skin. 

It is made ready for use, simpl.v bj’ the addition of -ivater. 
These are simpbj notes of clinical application during many 
years: 

Abscess cavitie.s Carbuncle After tooth extraction 

Antrum operation Rectal fistula Cleansing mastoid 

Sinus cases Diabetic gangrene Middle ear 

Corneal ulcer .After removal of tonsils Cervicitis 

Originated and Made by 

FAIRCHILD BROTHERS & FOSTER 

NEV/ YORK 


ministration of hydrochloric acid did not 
increase iron retention nor the rapidity 
of hemoglobin regeneration Copper and 
a liver fraction have also been used 
■noth the iron. Regarding the use of 
iron parenterally the authors’ conclu- 
sions agree with those of Brock who 
states that “there is never any indi- 
cation for injections of iron in the 
treatment of anemia.” 

Summary- : 

1. Idiopathic hypochromic anemia, 
in most cases, is a chronic hemorrhagic 
anemia due to menstrual blood los.s and 
an improper absorption of iron due to 
deficient gastric secretion. There is no 
cridence of faulty iron metabolism. 

2. "Simple achlohydric anemia” is 
therefore a preferable term. 

3. Massive doses of iron produce a 
more rapid hemoglobin response in 
hypochromic anemia than do smaller 
amounts, although 1 gm. and 3 gm. of 
iron and ammonium citrates per day 
produce a fairly satisfactory increase 
in some cases even though achlorhydria 
i.s present. These amounts lead to a 
storage of iron in addition to that used 
in hemoglobin formation. 

4. Neither copper nor a liver frac- 
tion, when given in addition to the iron, 
increased the rapidity of hemoglobin 
production. 

6. Iron, administered intramuscu- 
larly in a tolerated dose, did not pro- 
duce a hemoglobin response." 

Allen Jones, Buffalo. 


KONS YL 


The MiidlagenousT arming Part 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAGES 
1 Safe 
S Effeciirc 
S Non-Habit Forming 
i Easily Taken 
S Priced for People of Limited 
Means tVtio Have To "Take 
Something” Every Day. 

A Teaspoor.ful Makes A Tumblerfvl Of “Jelly” 


Burton, Parsons & Co. 

(EstaMished JSS5} 
Washington, D. C. 


Mathis, John A. 

Enteritis. Illinois Med. Jonr., 
72:325-527, April, I23Sc 

The etiolo^’ of chronic enteriti? is 
outlined as follows: 

Mechanical: as b.v irritatinfr foods. 
Chemicai: (a) hematofrenous, as ^3’ 
mercurj', (b) direct, by drug's and 
cathartics. Bacterial: (a) specific, as 
typhoid bacillus, (b) non-specific, as 
occurs in achyiia, duodenitis, etc. 

The most valuable symptoms and 
findings are: colicky pain after meals 
radiating to the left h\’pochondrium of 
relatively short duration and not re- 
lieved by alkalie.s, a feeling of “un- 
quietness*' in the abdomen, and an in- 
describable feeling of nerv'ousenss after 
food which may be accompanied by 
sweating, hot flashe.s, vertigo, feelings 
of extreme weakness, or even fainting. 
The most important objective .‘fj’mptom 
is a tender area about half way between 
the umbilicus and the left costal 
margin. X-ray.s reveal a rapid gastric 
emptying and hyper-peristalsis of the 
small bowel. The stool examination is 
of the utmost importance, in fact, the 
diagnosis is established on the basis of 
the fecal content. 

The treatment Is chiefly dietetic and 
should be based upon the smooth diet 
as suggested by Alvarez. If constipa- 
tion is troublesome, milk, Betalactose. 
or fruit juices may be used. .Mineral 



IN COMPLAINTS OF FATIGUE 


It May Be Lack of Food Energy 


PKOPEUTIES or 
KAItO 

IJinforni cninjiii-iiion 
AiVVIl lolcrnin! 
Itcndily 

Non-frnnrnliililr* 
CliP«nica\l)' di'j>riida\dp 
UoctcrioInpicnIIj ►.if** 

KcoiioiuU'al 

•Fr^f-fruni prutrniliLf!) «M|*f*i* 
duc^ nllrrcn 


<:oNii»osiTi«>' «r 

KAItO 

{t)r> 


Uoxiriii '*»**/o 

Mnho«o 23,2% 

I)cxiro«c 

Sucrose f'% 

Invrri Piigar 1% 

Mini' rnift (IJ[% 


KAItO 

Kqi:iVAi,i:>TS 

I<i7. ,cil |llpr<iiii« 

120 ml**. 

1 07. >%l 2U praiM^ 

00 cal<». 

I ... ir»c.xl-. 

I l.iMr^-poon, . 00 c.!!". 


jVoniiiil cliildron frcrjiioiuly I’oiii- 
plaiii of fatigno. Carrfiil Ptiidy reveals 
that they do not consume enough food 
to provide them will) necessary energy 
requirements. Ijalf ofwln'eli are derived 
from carhohydrale. 

7'hc energy supply sliould he iu llie 
form which is easily digested, not 
readily fermented and which does not 
affect the appetite for other food*. 
Karo meets all these re<]\nrements. 

Jnjaut Ji'odinp. prnrtiro is primarily 
the rottccni of the physic! nti. ihvrojorc. 
Kara for injani /eeding is ailrcrliscd to 
ihc MiHlica! Projrssinn nvrJiisiivly. 



r'ltlvl*' to iWtf/niriantt unit/: 

Convenient C-alcnlator of InTant l'«H-ilin" I'ornmi.a,.; aeenr.ite, in'tnieti.e, hrtpful. On 
reeeipt of I’hx-icianV prt~eription lilaTik. piiiim name and a(!<!ri~-H. tlie C:iIeuIator ^,ill Iw 
for^vardc<l. AVrile Com rriMliirl,. S-ahs. Co.. Ilept.PN-fc, 17 llatten. I’lare. New York. N. V. 
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oil may bo neodoi!, especially if astrin- 
gent (Irutrs are prescribed. Treatment 
must be adhered to for several months 
after the ce.-sation of nil symptoms. 

Hane.s M. Fowler, Fort Wayne. 

PROGn.\.M 

Preventive medicine will be the key- 
note of the d3rd annual meetinc of the 
American .Association o f Industrial 
Phy.sicmns and Surfteons which will bo 
held concurrently with the .Alidwe.st 
conference on Occupational Diseases at 
the Palmer House in Chicago, June Cth, 
7th, Sth and fith, 1S38. 

Dr. Edward C. Holmblad, 28 E. Jack- 
son Blvd.. Chicasto, Chairman of the 
PropTam Committee, announces the 
mo.st interc.stinjr program in the historj- 
of this orftaniration. 

Advance proprams of the meeting 
are available to any doctor interested 
and will be sent without charge to any 
practicing physician interested in at- 
tending this meeting. The session.^ will 
be open to anj’ practicing physician in 
accordance with the educational pro- 
gram of the Association to spread the 
propaganda of preventive medicine and 
abscntcei.sm of employees. 

The very constructive work being 
conducted by the American Association 
of Industrial Physicians & Surgeons *o 
co-operate with general practitioners 
nnd spcciali.sts in not permitting the 


practice of industrial medicine to inter- 
fere with medicine and surgery in 
general practice is a refreshing thought 
to everyone in the medical field and 
this meeting of the Association at the 
Palmer House should be productive of 
great good. 

For an advance copy of the program 
or for information on exhibits, address 
— Mr. A. G. Park, 540 No. Michigan 
Avenue, Chicago. 


Best, R. R. and Hiche.v, N. F, 

.Voii-opcratire Monagement of Re- 
maining Common Duel Stones. 
J. A. M. A.. 1J0:12S7, April 1C, 

loss. 

During the past few years the 
authors have been doing delayed cholan- 
giograms on all cases of common duct 
drainage or biliary fistuia. These have 
revealed the presence of stones or 
foreign bodies such as blood clots in 
ducts which were c,xpIorcd by palpa- 
tion, probing, scooping, irrigation and 
suction at the time of operation. There- 
fore, cognizant of the high mortality 
attending secondary attacks on the 
biliary tract, they attempted to dislodge 
these foreign liodies by various non- 
operative measures. 

The following method has been used, 
and is extended over a three day period. 


On the first 1/100 grain of glyceryl 
trinitrate is placed under the tongue 
three times; on the second day atropine, 
grains 1/100 is given orally or hypo- 
dermically three times; on the third 
day the glycery! trinitrate is repeated. 
Each morning the patient is given two 
drachms or more of magnesium sulfate 
in w.arm water and one ounce of olive 
oil or thick cream i.s given at bcvltinie. 
The common duct is irrigated daily 
through the T tube, catheter or fistula 
with normal saline. After this, 10 to 
30 cc. of warm, sterile olive oil or 
lipoiodine is placed in the tube and left 
there if the patient does not complain 
of pain. Decholin or procholen, tablets 
3 or 4, are also given four times daily. 
This routine may be repeated as many 
times as necessary with several days 
rest between times. The method is usu- 
.ally contraindicated in complete ob- 
struction because of the danger of 
ha.stening liver dcstraction, and it 
should never be used in those cases in 
which jaundice is present. 

Francis D. Murphy, Milwaukee. 

HAnTsocK, Cjiaiiles L. 

Differential Diagnosis of Jaundice. 

Cleveland Clinic Quarlcrtg, C-.IOZ- 

107, April, loss. 

By the use of the van don Bcrgh re- 
action, jaundice may be separated into 
two types, namely, hyperbilirubinemia 


Pelie^ — PafUd cM-eaUt^ in 
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LACTALUMINA 

Tie cr/gz.Tc/ cxslloida] alunir.acs 
hydroude Icr /ie/epou/.c u-re 

titirTCtvic cT:d staple cn teqxscst 

CROOKES 

LABORATORIES. INC. 

NEW YORE, N. Y. 


/ TACT ALUMINA reduces the irritation produced by excessive acidity 
^ J-i in peptic ulcer by its effective "buffering" action. Pain and other 
clinical symptoms are rapidly relieved, promoting prompt healing 
wilbout danger of alhalosis, kidney damage or secondary rebound 
of acidity . . . For use orally or by the "continuous drip" method. 

Supplied in 8 oz., 16 oz.. 80 oz. and 1 gallon bottles. 
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fcisfllioa o{ Cfooke« Colloids! Esolia. Lcctos* ead 
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pewdtr fsfs is 4 cx. . • •• ScispJ# ca r»<ru**l. 






BASIC OPERATIONS IN 
COMMERCIAL CANNING PROCEDURES 


IV. SEALING THE TIN CONTAINER 


Briefly, llic mclliod of food pro'cnMlion commonly 
known ns "canning” iinolvcs sulijccling food in a per- 
manently scaled container to a lieat process. Tlic heat 
process destroys spoilage organisms present on the raw 
food material; the seal on the container prevents reinfec- 
tion of the food by such organisms. It is, therefore, 
obvious that the scaling operation — "closing” or "double- 
seaming” as it is known in the induslr) — is one of the 
most important in the canning procedure. 

The manufacture of tinplate and "sanitar)-” cans is 
described elsewhere (1). 

Tlic open cans arc received at the cannery in paper 
cartons or in washed paper-lined hov cars, together with 
the covers which are contained in fiber slopping tubes. Fig- 
ure 1 shows a can and end ready for use. 

In modern canning practice, the cans arc first conveyed 
by automatic runways to can nashers, and thence to the 
filling tables or fillers where the correct amount of properly 
prepared raw food is put into the cans. The covers or 
"ends” are placed in the automatic scaling or "closing” 
machine to which the open can containing the food is 
mechanically conveyed. In this machine the ends arc 
"double-seamed” onto the can. This operation is portrayed 
by the accompanying cross-sectional pictures. 

In Figure 2 is shown the relation of can to cover before 
the sc.aling operation is started; note the relative position 
of the "curl” on the cover and the "flange” on the can. 
In this curl, the can manufacturer has placed a gasket or 
"compound,” usually containing rubber. Figure 3 is a 
scries of photographs illustrating the scaling operation in 
which the curl ana flange arc first rolled into position and 
then the layers of rncUal flattened together to form the 
final "double-scam” in Figure 4 . The rubber compound 
originally present on the cover supplies the binding ma- 
terial between the layers of metal necessary to insure a 
perm.incnt or hermetic seal on the container. Figure 5 
illustrates in cross-section a closed sanitary can as it 
comes to the consumer. 

In the past twenty-five years great progress has been 
made in the development of tinplate, compounds and auto- 
matic scaling machines. Collectively, these developments 
enable present-day caniiers to impose a permanent seal on 
the cans containing their products more easily and rapidly 
than ever before in the histoiy of canning. 

(1) Tbt Story of ihe TiO C*n. Ara<ncjn On Cce-pany, Nor Ycrl, 



AMERICAN CAN 
COMPANY 

230 Park Avenue, N.Y. 


TTiij is thethirt^ .srrmih in a srrirt o/ tnU sumrtor* 

ia*, for >T*ir cnaimimrr, l*if cor.Husims c*«iX ccnnrj foods uhich ca- 
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tnluohir to 'txi, crjtf so trr oiX yvur hr^p. U'lll yvu toll us on e 
post card adJrntoJ to the Anorsean Can Ccenpansr, .Vrtr 4 V. 

srftat phasrt of canned foods LnmiJrdtr err r/ pTraJctS irJrmi to 
}oar tnlj dnrrmine O-e subject maitrr cf future artiriru 
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wocHor 

(PIESSKER) i 


in Chronic Cholecystitis 
Toxic Hepatitis 
Stone-Free Cholangitis 


DikhIkiI (Plr'-ncrl pro\iiIr‘ tlie fpccific 
pliarmarolopir innuerirr nred^d in many 
afTrriifin* <if tl«r I)tl>ar> pa-^-apc*?. Contain- 
ing hiRliU (niriftfd Inlc valt-* and >odiuni 

»alir>latr <2 pr. of rarlil, it intrn^-irii*^ Inle 
^rrrrtion Ii> tlir and inrrra*‘r«‘ rhole- 

»}«lir r\arualion. Drainapf of tJie hile duct*; 
and pallidaddrr i<. tliu« ♦•nrouraprd, leading 
to rapiil *iilijrrli\r and improve- 

int-nt in rlironir rlio!rr>«.lJli-, toxic liepa- 
lili*. anil *!onr-frrc rliolanpiti". 


Snniplvs unit htt'ralurr sent 
ftt p/i><iri«n< on rvfiucst. 


THE PAOt PLESSNER CO. 

DtrioiT • Hieaiajiii 



Buffered Neutral Antacid 


Tr*.-<'a'.»s*r r tr-< HCl yr*. 

r” rr’.-.' J i-ii -y r» alVji.'.ratJor: i.f f'.Ttra'-h 
f. rf--irritatJ’T. 
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W r’a- f * t' al jT-'ar*- ar‘i 

F. H. PAXTON & SONS, INC 

Xi7 £ 0‘--,5 5-r-‘ CMc= 55. ti». 



due to increased production, and hyper- 
bilirubinemia due to decreased excre- 
tion. The first type must be due to some 
disease that increase.^ the destruction 
of red blood cells, while the second type 
must be due to factors afTectinf: the 
liver or bile ducts, thus interfering with 
the excretion of the normal production 
of bilirubin. So-called hcmatoj?enous 
jaundice, such as is produced by hemo- 
lytic blood dyscrasias, hemolj»tic fevers 
and certain drujrs is easily recofrnizod 
as such, and the exact cause can 
usually be determined by appropriate 
studies. 

The real problem in the dilTorential 
diagnosis of jaundice is presented in 
those cases due to disease of the biliary 
svstem. Three typos of bilian,’ tract 
disease should be differentiated : 

1. Cellular damage to the liver. 
Catarrhal jaundice or "Wen’s disease, 
acute yellow atrophj% toxic hepatitis, 
etc. 

2. Diffuse intrahepatic biliary ob- 
struction. The cirrhoses, finely infiltra- 
ting malignancies, etc. 

3. Extrahepatic obstruction of the 
largo duct. Gall stones, pressure on 
duct from tumors, etc. 

In difTorentiating between these types 
of jaundice reliance must be put chiefly 
uDon clinical finding.s. The galacto.se 
tolerance tost is one test, however, that 
yield.« valuable information if done in 
cases of early jaundice. This test 
affords a means of separating off the 
group due to damaged liver cells >n 
which it Is so important that no opera- 
tion bo performed. 

Much bettor diagnostic methods arc 
to be desired to distinguish between the 
pure obstructive type that is so fro-' 
quently amenable to surgery and the 
hcpato-obstructive type in which 
surgery only shortens the patient’s 
lives. At present, however, e.xploration 
must be utilized until better methods 
arc discovered. 

Hanes M. Fowler, Fort Wayne. 
Bkbt, W. H. 

f^putrmir DiftrrJirn of ific AVjr- 
hortt. J. A. M. A,. U0:Jir,5, April 
P, tP.lS. 

This is the study of Iwenty-.'^even 
outbreaks of diarrhea in the newborn 
which have occurm] in the Xew York 
City IIo=!pital over the period from 
July. 1934, to December, 1937. The dis- 
is characterized by the sudden 
onset of drnw«ine«s in a healthy infant 
followed within a few hours by loos?, 
water;.', ycIIowi«!h stool*: containing no 
nus. mucu<; or blood. Vomiting and di*:- 
fention may be present. Marked de- 
hydration occurs and death may occur 
f arlv or late in the disea*?. It appears 
to hf' a di‘'ea-c of infant’* under frnir 
v.'cr*t;« of age and in no in®^tarce ha« it 
l.ccn c'^.mmunicated to adult.-. It i-* x'ory 
c^ntajdou? and the incubation perioi 
v'-u.'illy i*- short. The outbreak.® v.'ere 


controlled only by closing the maternity 
ser^’ice and renovating the nurseric.s. 

The ctiologic agent has not been c.s- 
tablishcd. Bacteriological examination 
of the stools has revealed a variety of 
different organisms in each outbreak. 
Virus studies also have revealed 
nothing. The author believes that the 
cause may be .some organism patho- 
genic for young infants only. 

The disease is controlled by isolation, 
closing of the maternity services until 
all contacts have been di.schargcd and 
thorough cleansing of the nurseries. 
Prevention may be brought about by 
having everything that comes in con- 
tact with the infant’s no.‘?e or mouth in 
a .surgically aseptic condition. 

Francis D. Murphy, Milwaukee. 

Kestfx, j. L. 

Hyperirophie Pyloric Sicnosh in 
Adults, Jour, Joxva State Med. Soc., 
28:J47'-J48, April, J93S. 

The author concludes that hyper- 
trophic pyloric stenosis with a moder- 
ate degree of obstruction is probably 
more common than it is generally be- 
lieved to be. It can be recognized radi- 
ologicnlly. Three cases are reported 
illustrating various degrees of obstruc- 
tion and retention produced by the 
pyloric hypertrophy. 

Hones lil. Fowler, Fort Wayne. 



Tri-Costivim 

The new scientific asent 
used in the Modern Pro- 
fessional Routine for the 
physioloRical treatment 
of the most prevalent 
^ causes of constipation. ^ 
Produces normal stools 
during corrective treat- 
ment. 

Protocols of laboratory 
and clinical research and 
sample upon request. 

PROFESSIONAL 
LABORATORIES, INC. 
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CLINICAL NOTES 


by KNOX 

{Onr of n Srrirn of Corri**poftdrtic<* V.xehnopc* 
irif/i PhytirinOM about Knox Orfotitir,) 


QUERY 


A ilortor ivrilcs, “In your literature loiirliinp on tlie nee of Gljcine 
(aniino-acctic acid) in pclatinc for the (IvFtrophiee. I puppeei tliat jou aihl 
Poelural or Ortlioetatic Ilypoten-ion for two reaeoiie, fir.et. }on will lie 
doiti" a favor to the medical profeeeion hy callinp to their attention thi« 
dieeaee, and fccondly, ofTcriii" a cheaper manner of ohtaininp plycine. 1 am 

cnclosinp a letter from a Mr8. who maintained a .ey-lolie hlood pri-eeiire 

of 120 when reeundient, hut upon .etandinp. it fell fo rapiilly that phi- eoidd 
not pel across the room without fnintinp. All of her p\ mptome and phjpieid 
sipns were tho-e of Orlhoetatie Hypotension for whieh ephedrine hjilro- 
chlorido had little or no clTcct, hnt with the addition of plyeoeoll. or 
pljcine. 30 prams daily, she has slowly improved and is aide to walk for 
some distance. I would appreciate it if \nn woidd send her a menu in 
which she can pet 10 or l.l prams daily of plyeine." 


ANSWER 


Dear Doctor: Thank yon indeed for yonr inlerestinp snppestion. We 
can add nothing to your noteworthy oh«ervatinn other than to hrinp it to 
the attention of the mcdic.-il profepsion as widely ns possihle. 

Prohaldy one of the best means of ohiaininp a eonceniralcd pelaline 
ration is the followinp recipe. 



"r/ie KNOX FRUIT STIR" 

risTcr llir ronlcnt^ of 2 rmclopr* of Knox Gclatmr in nn onlinarj faurrr 
or rrrral di‘li. Add 0 la!dr'poonful< of any dr‘lred frr*li or rannrd fniil 
jiiirr, nirli a* prapr juirr. I.rt *oak for r\r niinulrt nn«l rat v illi tra*pni)n. 
T«»Ij1: J onnrr mixtiirr — lOf) ralorir* 

Why you should insist on Knox Spnrldiug Grlatinr 

Ilrraii-o Kno\ Grintinr i'* |»r«>trin in nn racily tUpr^tiblr form — l»rrnii*r 

it ronlain** no •near <»r otfirr Mil»*lanrr«« to rau*r nr frrnirnta* 

lion,Kiin\ Grl.alinc •-liould not l»c ronfii^rc! \^ith fnrlnrj-flatomljf-near-l.aelrn 
«!€••«^rl |>o>«drr«* Kiio\ i« JOO^ purr U.S.I*. e^'kilinr# Kno\ Grlalinr 
lirrn in llir iHrtarj of rnn\a1r»rrnt*, onorrxir, tnbrrrular. 

ilinlirtir. rolilic. nnri nprd patirnt*. 


Sample and useful Dietary Booklets on request. Write Dept. 475 


KNOX SPARKLING GELATINE 

IS PURE GELATINE- NO SUGAR 


KNOX GELATINE LABORATORIES 


Johnstown, N. Y. 
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COLLOIDAL 

ALOMINUM 

HYDROXIDE 

(TfiUESOAlE) 


pOK the medical manafrement of castric and 
duodenal ulcers, Colloidal Aluminum Hydrox- 
ide has proved strihindy cfTcctive ... (1) 
As a protective mechanical barrier apainst 
irritation: (2) by its astrinpent action in 
helpinp to control hematemesis; and most 
impnrtnnt, (3) by its hiph acid-combininp 
povers, by which it fixes free acid and pre- 
vents dipcstion of the delicate fibrin of the clot 
by stronp unbuffered pastric juice. The healinp 


process is thus facilitated, without disturbance 
of the acid-base balance, or evolution of pas, 
or stimulation of a secondary acid rise. 

To provide a product meetinp the most riporous 
standards of quality. Colloidal Aluminum 
Hydroxide (Truesdale), manufactured by 
special process, has been released to the medical 
profession, ns an cllicicnt, hiphly palatable and 
thorouphly ethical preparation. By direct 
titration, usinp Toepfer’s reapent ns indicator, 
it can adsorb and neutralize at least 12 times 
its volume of N/10 hydrochloric acid in less 
than 30 minutes. 

The excellent clinical results attained both by 
its oral administration, and by the use of the 
newly improved Truesdale Drip Apparatus, 
recommend it for the pastroentcrolopist’s use. 

Avaitnble in 15 or, bottles. 


THE TRUESDALE COMPANY, Inc. 


160 Half 56th Street 
New yorir, N. Y. 

fAtcraturc and samples 
on request. 
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A Comparison of Streptococci from tKc Colon with Bargen’s Organism 


III! 

JOHN P. KESSEL, Ph.D. 


INTRODUCTION 

I N the routine culture of fecal material from stools 
and of scrapings from proctoscopic examinations 
one encounters numerous Gram positive cocci which 
have been variously described by different authors as 
Micrococci, Enterococci, Diplococci or Streptococci. 
These, for the most part, are diplococcic in form and 
tend to prow in short chains. No marked differences 
appear between strains, either in morphology, colony 
formation or action on blood asar plates althouKh at- 
tempts have been made by some writers to differentiate 
them by such criteria. 

E.scherich (1880 pave the name Mirrncorrnx oi-alis 
to a streptococcus recovered from the stools of children. 
In 1897 Ilirsch and Libman introduced the term 


belonpinp to his alpha type and by ferment.ation re- 
actions shows sixty-four combin:itions possible within 
this alpha typo. 

Dihlo (1921) in studyinp 121 strains of fi-cal .stre p- 
tococci found that certain of his orpanisms fermented 
m.annitol while others did not. that they seldom fer- 
mented raflinose, and that they were unusually re- 
■ si.stant to heat. By his methods they neither producnl 
hemolysis nor formed methemoplobin. He attributes 
little sipnificancc to thc.se orpanisms as pathopens. Hi' 
inclines to the view (hat the term Enterococcus should 
be accepted for the proup ns a whole since Slnpto- 
cocciiH farrnlix, ns described by Andn'we.s ,-ind Horder 
is limited to mannitol fermentinp types and Iherefop'. 
would exclude many non-mannitol fermentinp (yjies. 


TAtiiJ: 1 

Frrmcuialinii rcaelioiift of Ktrnins: of strcptncomis irrornrr! from thv roloii 
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Sfrrptocncnit! ciilrritif:, while in 1899 Thicrcelin de- 
scribed in detail a .streiHococcus from the human stool 
which ho c.'illcd Fiitrrncnrrus. 

Andrewes and Horder (190G) pave the name Strrp- 
tncocnn; farrnlin to a streptococcus from the inte.stine 
which they considered occasionally to be pathopenic. 
The strains with which they worked fermented manni- 
tol, lactose, salicin and sucrose and certain sub'icquent 
workers have endeavored to limit the name Sir. fntralix 
to those forms from the intestine which ferment these 
substances. 

Besson (191."') accepts the name Enterococcus for 
the common streptococcus of the inte.'-tine and con- 
siders the !;nme to bo a facultative parasite. He is of 
the opinion that it is widely distributed throuphout 
the body, occurrinp' in the n.aso-idtarynpeal repinn as 
well as the alimentary tract. He does not descrilK? its 
ri'action on blood but from the acute condition de- 
scribed as beinp caused by certain of his orp.anisms it 
would seem likely that he observe-d b.emolytic .'trep- 
twwci as well as methemoplobin-prixiucinp type.s. 

Brown (IGlbl in his Table II lists Nfr. fcrnlis as 

* pr%— . tVe IV-vaMr-f-t rf lUrtrr?'''‘’rT. Ss-y x-! cf 
CA’-fc-r-.i* *~d 

Arrr*r». 

St:'. NrxY-'xT 4. ICrt. 


Dapper (I92C) isolated ninety-two strains of a 
streptococcus from cases of peritonitis iind fifty-eipht 
strains from the normal inte.stine. These he di-sjpnated 
as Enterococcus. His strains all fermented plucnse, 
palactose. maltose, lactose, salicin and mannitol. He 
differentiated ten typos on the basis of biocbemic re- 
actions and found them to be patlinpenic for rabbits 
only occa.sionally. They were somewhat variabh- in 
their heat resistance qualities and no mention is made 
of their reaction on blood. He concluded that applu- 
tin.ation is usually only strain .sjvrrific and tb.erefore 
useless for classification. 

Barp'en (19.'5n) .and Rankin. Barpen and Buie (19.22) 
report a streptococcus isolated from ulcerative erditis 
lesions which they describe as a diplo-tret.tr>'.occu'-. 
Barpen endeavors to diffe n ntiate hi.s orpani'tn fro.m 
both Enterococcus and Ftr. fcfrnl!', mainl.v bf-cause it 
does not femtent mannitol, ferm'nts raffino-e. j. b-; 
he.at re.sistant and dw-s not prow -.'.ill on plain apa.r 
His orpanism produces methemoplobin on b'o'el np.-ir 
and by his meth'-e.ls js usually p.-iihopinic for rabbit-, 

Torrvy and Montu f]92-5) observi-d the u-u.-d dif- 
ferences in he.at resistance and in carb'li;. dr.at/- fer- 
mentation amonp their .strains isMat'-d from the in- 
testine and conclude th.-.t no cornlalion i. a; ;>are:,t 
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}j- ;w(. n fcr.Ticnt.'itivi' activity, resistance to heat, other 
hif.Ioi'ic characteristics and soroloRic relationships. 

Since it i.s apjiarent that the e.xact .«tatti.s of Stupto- 
(■"..•c/'s fr.irnli.-- and of Knterwoccu.s i.s uncertain and 
.‘•ir.ee ore in lahonitory diap'iiostic work is often re- 
f|uinsl to [lass judgment upon the .significance of a 
.streptrsTficcus isolated from the liuman colon a study 
iv.'is in nhich a compari.=on iva.s made between 

a number of strain.s of .such Streptococci, both from 
normal individuals and from patient.s who e.Khibited 
patholoyy of the colon in an attempt to determine the 
hiochem.ic and seroloydc t.vpe.s pre.sent and .also to 
ascertain whether any one tyjie i.s more closely asso- 
ciat'd with c'ditis symptoms than others. With the 
courtesy of Dr. I’arp’en it has also been pos.sible to 
compare .several strains of his organism with the 
streptococci isolated in this study. 

.^IKTHOD.S A.VD OBSEr.VATIOXS 

Ifr.tntton 

In the current stud.v. material jirocured at procto- 
.scopic e.vamination or from feces, was first planted in 
carbonated veal infusion broth, pH 7.0, which after 
12-18 hours of incubation was streaked on blood apar 
plates, t'olonies were picked from the ph'ite.s and trans- 
ferred to mannitol, salicin, lacto.se. saccharose, raf- 
finose. plucose, aesculin and inulin for strain identi- 
fic.'ition. Mo.st strains were po.=itivc in plucose .and 
ae.sculin and nepativo in inulin. Therefore these three 
carboh.vdrates arc not included in Table 1. It was usu- 
all.v jiossible to isolate several different strains of 
streptococci from each jiatient by this method and 
these fall into three different specie.-, Str. faccalia. Sir. 
putif! and Str. saUvariiif, as classified b.v Andrewes and 
Herder, if only mannitol and salicin are con.sidered as 
differentiatinp carboh.vdrates. B.v the use of three 
other carbohydrates i.e., lactose, saccharose and rafli- 
no-e. in which marked variation is shown, each of these 


.species ma.v be divided into several strains as shown 
in Table I. 

Onl.v ten different fermentative strains ns based on 
the above reactions actuall.v have been rccopnizcd to 
date. Althouph these ten strains are the same as those 
most commonly encountered by previous observers 
they are not thoupht to be e.vhaustivc and it is probable 
that additional ones will be cPCOurAercd. 

Fcrninitalwn Reaction.^ 

Whether this multiplicity of strains is due to their 
instability of fermentation, or whether there actuall.v 
are numerous stabilized t.vpcs of fecal streptococci 
b.ased on fermentation reactions may still be quc.s- 
tioned. ^Io,st uTiters, however, li.ive been inclined to 
credit their .strains with fermentative stabilit.v. Amonp 
such w.as Welch fl920), who recopnized si.v different 
strains. 

In the pre.sent stud.v relative constancy of fermen- 
tation reactions i.s rccopnized since eipht of the species 
isolated h.ave been tested frequently in this laboratory 
over periods varyinp from one to three years and have 
remained con.stant with the c-veeption of one strain of 
Str. faccalh, IV which lost its mannitol fermentinp 
power. A few strains, however, kept for shorter 
periods of time, illustrated a fermentative variability 
when first isolated. 

It is difficult to compare absolutely the strain re- 
lationships of orpanisms studied by previous workers 
since identical carbohydrate substances have not been 
u.scd by all. Brorni (1919) in summarizinp the work of 
several previous workers compares the action of alpha 
streptococci in mannitol, lactose, salicin, ratfinose, 
inulin and saccharose and shows si.xty-four possihili- 
tic.s. He suppest.s a very comprehensive numberinp 
system usinp units 1 to 8 and decimals 0,1 to 0.8 for 
the sixty-four strains. Str. mitts becomes al.l. Sir. 
saliran'iis a2.1 and Str. fnccnlis ao.l. 

In comparinp our ten strains recovered from the 
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human intcstiiu' with his iiumherinL' systoni. tlu* fol- 
lowinfT relationsliips aro found to exist ; 


sir. farcnlis, I 

a.', .2 

II 

ar,.l 

IV 

n.’)..u 

VI 

a7.1 

Sir. mil is, I 

nl.2 (Hargen’s original organism) 

II 

nl.3 

IV 

a2..0 

Sir. snlirtirins, I 

a2.2 

II 

a2.1 

VIII 

3‘1.5 

Of the non-inulin fermenting strains, it will be ob- 

served that for 

the most part, our isolations are 

identical with the strains most commonly listed in his 


table. It is, therefore, apparent that certain siniil.ar 
strains of streptococci of the alpha type are recovered 
most commonly from the human inte.stine. holh hy 
previous observers and in the present study. 

Dihle (1921) after an exhaustive comparison of 270 
sti'ains, divides his organisms into four fermentative 
R roups : 

I A niannitol-fermentinp yroui) 

II A raninoso-inulin fermentinR yroup 

III A “Combined" Rroup which splits mannitol as 
well as rniTinoso 

IV An unditTercntiated group which lack.s .action 
on any of these three carhohydrate.s. 

Uagger (1920) working only with mannitol fer- 
menting strains procures ten major groups, most of 
which have several sub-groups. Ho uses thirty-two 
dilfercnt fermentative substances for comparison. It 
is obvious that the greater the number of carbohy- 
drates used, the greater will be the number of strains 
differentiatod. 

The ten strains found in this study were compared 
with the following strains of nargen's organism: 

llargen A Iteceived from Dr. Hargen in September, 
19:in. 

I?:irgen 11 Iteceived from Dr. I’. V. Urown, Febru- 
ary, ]9;i:i, from an ulcerative colitis 
patient from whom I had originally is.o- 
lated the same fermentative species of 
org-anism in I.os Angeles, 
llargen C Iteceived from lliologic Firm C 

b.irgcn 1) I fcom lliologic Firm D. 
llargen h j 

llargen .A and llargen E gave the sugar reaction'; 
dc'-cribed by itarg^cn (IP.'IO) a« being characteristic of 
his organism and are identical with Ilrown's al.2, and 
our Sir. mills, /. llargen 11. isolated both in this 
laboratory and in Dr. Ilargen’s laboratory from the 
same patient corresponds with our Sir. mitis, II and 
to Ilrown’s ol.l. llargen C corrc'-pond'- with our Sir. 
fnirnlis. ll. iirown’s o.I.l and is aFo idtntica! with the 
Sir. fnicnlis of Andrewes and Horder. Hargen I) 
corros]Hinds with Ilrown’s and tvith our Sir. 

fiucrjis, l\’. It is a close variant of our Sir. fcicnH^, 
II dilTering only in saccharose fernu ntation. 

METHF.MOGl.OIUN FOllMATlON 

Observers aro not agrei^l in tht ir conclusions con- 
cerning the formation of methi moglobin by Sir. 
fr.frr.lir. Urown ( 1939) plact s Sir. farcfili' in Jh' 


alpha type and Orciitt tl920i working "ith tV.e < n- 
torococci of ctilves records th<‘ luoduction of gris’U 
zones on blo<xi ag.ar plat(‘,s. On the other hand Dihle 
(1921) using' Illake’s method of testing for metln- 
moglobin rejiorts neg.ative results. Hargen considers 
that his organism produce.s nuthemoglobiii. Other 
writers, for thi' most jiart, have neglected st.atiments 
on thi.s point. 

Ilecent text books ai«o vary in tlu ir accmint.s con- 
cerning tbe reliction of Sir. fnirnlis on blooil :igar 
pl.'ite.s. Topley and Wilson (191111) state that most 
strains produce no change in blood agar medium while 
Zinsser, Ilayne-.lones (1921 1 describe it as belonging 
to the alpha type. They further state' tluit Sir. fmmlii 
i.s probably the same organism which Hargen ha« asso. 
ciated with ulcerative colitis. 

It is a well known fact that the kind of blood irid 
in making tests for the presence of melhemoglobiii 
and the type of plate used, whether .streak pl.'ite or 
pour plate may be responsible for a variation in results, 
e.g., a strain of Sir. virifhiis will produce a more defi- 
nite green coloration when sheep blood or hor.’e blood 
i.s used than when rabbit blood is U‘:ed. The appe.'ir- 
ance on human blood is intermediate between sheep 
bloo<l and rabbit blood. It is .•ilso true that methe- 
nioglobin formation is more easily detectable in a pour 
plate where the colonies are well spaced than in a 
.strc.ak plate. 

In this study as shown in Table 11 a comparison was 
made between (1) a streak jilate nnd a pour piat(‘, 
using rabbit blood, (2) iiour plates, using rabbit blofs! 
and sheep bloixi and (2) Hlake’s Horse Serum Method, 
using both rabbit cells and sheei> cells. 

It will be seen that the results were somewhat in 
doubt with certain of the strains when streakid on 
)>latcs prepared from rabbit blood. In pour plates the 
methemoglnbin formation was more apparent nnd 
when sheep cells wore used the green coloration w;is 
apparent with all strains. With Hlake’s Ilor.-e Perum 
Method, melhemoglobiii was formed both in the pres- 
ence of rabbit cells and shcei) cclF, though it w.as ib- 
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tectable in larger amounts when sheep cells were used. 

Three representative strains used in this study were 
sent to Dr. J. H. Brown with the request that he check 
their methemoglohin production. He kindly did so and 
in personal communication reports as follows: “In 
human blood agar all three strains showed slight 
greenish discoloration about the deep colonies with 
little or no hemolysis. I regard them as of a weak 
alpha type although in some media they might appear 
as gamma tj-pe. I have tried to retain the terms alpha, 
beta and gamma as descriptive terms of appearances 
in blood agar rather than as names of types of strep- 
tococci and I see no objection to describing a strep- 
tococcus as producing the alpha appearance in one 
medium and the gamma appearance in another. In my 
experience this may be the case with Str. faccalis but 
most strains can be made to produce alpha zones in 
suitable blood agar.” 

It i.s thus observed that the strains of streptococci 
recovered from the human intestine in this study 
possess a tendency to produce methemoglohin, al- 
though the amount may be somewhat variable, depen- 
dent upon the method used for testing. The strains of 
Eargen’s organism obseiwed by comparison also pro- 
duced methemoglohin but to no greater degree than 
the strains of fecal streptococci herein described. 

DISTRIBUTION OF STRAINS 

In this study streptococci hare been isolated by 
culturing smears or scrapings taken by proctoscopic 
e.vamination from 85 patients showing symptoms 
clinically designated as ulcerative colitis and from 107 
other patients showing no subjective colitis symptoms. 
The distribution of strains most commonly recovered 
is shown in Table III. It will thus be seen (1) that 
the strain representing the original Slreptococaas 
faccalis of Andrewes and Horder, i.e. our Str. faccalis 
II is the one most frequently recovered both from 
norm.al individuals and from patients with colitis, 12) 
that by the method employed in this study no one 
strain, even Str. mitis I. which corresponds to Bargen’s 
original description is encountered more frequently 
from patients with colitis than from normal indi- 
vidual.'. 

Attempts to as.=ociate organisms showing lactose or 
non-lactose fermenting characteristics, mannitol or 
non-mannitol fermenting characteristics or organisms 
showing other individual fermentation reactions with 
a higher percentage of patients e?diibiting colitis 
s}-mptoms than with normal individuals failed. 

Heat Resistance 

Unusual heat resistance is one of the characteristics 
of fecal streptococci reported by Dible ('1921). He 
u.=ed the ability of streptococci from the intestine as 
contrasted with other streptococci to sunive heating 
at CO' C. for 30 minutes as a standard. Bargen in 1930 
mention.' the heat resistance of Str. faccalis in con- 
trast to his organism which is less heat resistant. 

Rafsky and JIanheims (19.32) emphasize the heat 
re.'istance te.'t as a point of differentiation between 
Bargen’s organism and other fecal streptococci, stating 
that the Enterococcus is viable after heating for one 
hour at GO' C. while Bargen’s strain is killed by such 
an e-xpo5ure. 

In the thermal death point tests made in this study 
twentj'-four hour broth cultures of the strains to be 
te.'tcd were placed in capillary tubes about four inches 


long and the ends sealed. These were placed in a water 
bath heated to 60° C. One tube was removed in five 
minutes, one in thirty minutes and one at the end of 
an hour. There was growth in all tubes removed at 
the end of five minutes. The results of the thirty and 
sixtj' minute tests are shown in Table IV. 

It will be observed that of the seventeen individual 
cultures tested belonging to our ten strains, all with 
the e.xception of Str. faccalis I resisted the tempera- 
ture for thirty minutes. Ten of the strains resisted 
the temperature for one hour. Even certain strains 
w-hich give the same fermentative reactions as Str. 
mitis and as Str. salivarins resisted the 60° C. tem- 
perature for thirty minutes. The strains of Bargen’s 
organism tested all survu’ved 60° C. for thirty minutes 
and three survived a temperature of 00° C. for one 
hour. 

Infection into Rabbits 

Although most workers assign a pathogenic role to 
intestinal streptococci when injected into mice, reports 
of their pathogenicity in rabbits are variable. Mace 
(1912) considered them slightly pathogenic, Besson 
(1913) records intestinal lesions and Bagger (1926) 
reports moderate pathology, Dible (1921) on the other 
hand does not consider them pathogenic for rabbits. 
Bargen (1930 and later) reports intestinal pathologj' 
in a relative high percentage of rabbits given intraven- 
ous inoculations of his strain of streptococcus. 

In this study two rabbits have been inoculated intra- 
%’enously w'ith each of the various strains of strepto- 
cocci considered. Two cubic centimeters of a twenty- 
four hour broth culture from each of the strains here 
reported and of Bargen A, B, C, D and E were in- 
jected into the ear vein of the rabbits. In no case was 
any diarrhea noted during a period of two weeks and 
autopsy at the end of that time showed no intestinal 
lesions to be apparent though necrotic areas were 
present in the cortex of kidneys inoculated with Str. 
faccalis 11 and IV, Sir. mitis I, II and IV and with Sir. 
salivarins II and "VHII and Bargen A. Culture of these 
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Thermal death point tests 
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foci demonstrated in each case the same tjTie of 
streptococcus that was originally inoculated. 
Agglutination Tests 

Streptococci from eight of the strains were employed 
in the agglutination studies as shown in Table V. 
Antisera were prepared from each strain by intraven- 
ous injection first of killed antigen and later of the 
living antigen into rabbits. 

The following obseiwations may be made from a 


study of the table: (1) Within certain strains, e.g. 
Str. faecalis II the strain antiserum agglutinated more 
strains of the same fermentative type (to a titre of 
160 or above) than were agglutinated by the antiserum 
of other strains. (2) This did not obtain for all 
strains, however, e.g., Str. mitis II antigens showed a 
greater degree of agglutination with the antiserum of 
both Str. faecalis VI and Str. mitis I than with anti- 
serum of Str. mitis II. One must therefore conclude 


Table V 


Antisera 


Str Faecalis 



Str. Mitis 


1 Str. Snli\nriu3 

Antigens 

II 

IV 

VI 

I 

1 

1 IV 

1 

II 

t VIII 

Str. faecalis 11 

640 

80 

80 

160 

1 160 

320 

1 ICO 

80 

a. 

640 

160 

160 

80 

C40 

320 

! 640 

1 CIO 

b. 

640 

320 

320 

160 

1 640 

320 

610 

1 320 

1 

d. 

320 


160 



so 

40 



' 40 


320 

160 

640 

40 

640 

640 

160 

640 


320 

40 

320 

320 

640 

160 

ICO 

160 

e. 

— 

— 

— 

- 

- 


•- 

— 

h. 

- 

- 


— 


- 

— 

— 

i. 

160 

160 

- 

- 

80 

160 

SO 

- 

j. 

— 

— 

— 

— 

- 

- 

— 

- 

k. 


— 

-- 

— 

— 



— 

Str, faceaUa IV 

- 

640 

- 

— 

— 

— 

— 


a. 

- 

- 

- 

— 

— 



— 

b. 

— 

640 

320 

40 

160 

SO 

640 

„ 

Str. faecalis VI 

320 

SO 

640 

50 

SO 

160 

— 

SO 

a. 

320 

320 

640 

640 

320 

40 

SO 

80 

b. 

— 

— 

— 

- 

_ 

— 

— 

— 

c. 

d. 

80 


640 

— 

40 

so 

- 

ICO 

Str. vxitis I 

640 

320 

640 

640 

640 

640 

320 

640 

n. 

ICO 

80 

40 

320 

160 

40 

10 

160 

b. 

260 

SO 

- 

160 

640 

160 

160 

40 

c. 

640 

320 

640 

640 

640 

cm 

320 

640 

(I. 

ICO 

40 

- 

640 

640 

320 

IGO 

40 

e. 

— 

— 




— 



-- 

Str. mitis 11 

320 

SO 

40 

320 

610 

160 

640 

40 

a. 

SO 

- 

640 

610 


_ 

_ 


b. 

— 

- 

- 

160 




_ 

f 

80 , 

c. 

SO 

~ 

640 

640 

40 

— 




d. 

— 

— 

— 

— 




_ 1 

Sir mtiis IV 

320 

so 

160 

160 

ICO 

640 

320 

320 1 

a. 


— 

— 

— 

— 

640 

640 

1 

b. 


— 

— 

— 



040 j 

320 

_ j 

Str. saliianus II 

ICO 


- 

80 

I'O 

) 

f40 

520 j 

a. 

— 


— 

80 

so j 



iro 

j 

b. 

SO 

so 

- 

— 

160 

SO 

120 

ICO 

c. 

_ 

— 

— 


_ 




d. 

IGO 


— 

80 

320 ' 

_ 1 
ICO 

rio 

320 

Str, ^aZiiont/t VIII 

— 

— 

- 

— 

— 

j 



640 


— 


— 

— 

- j 

1 

— 



b. 

— 

_ 

— 

j 

— 

— 1 

— 
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that a comparison of fermentation reactions -with 
aKfe'lutination tests does not indicate a decree of ag-- 
glutination within individual fermentative strains that 
can be considered highly specific. (3) If an attempt is 
made to group ali the strains of Sir. faecab's together, 
of Str. mitis together and of Str. salivarins together it 
will bo seen that the number of positive agglutinations 
to a litre of ICO or abos'e is greater within each species 
group than within either of the other two species 
group.s, e.g.. there are 25 agglutinations of Str. faecalis 
antigens by Str. faecalis antisera while only 18 Str. 
faecalis antigens were agglutinated by Str. mitis anti- 
-sera. Likewise there were 25 agglutinations of Str. 
7>iit!,s antigens by Str. mitis antisera and only 14 ag- 
glutinations of Str. mitis antigens by Sir. faecalis 
antisera. MTiile these results indicate a slightly closer 
serologic relationship of the strains within each of the 
three species here listed it is not as exact as the sero- 
logic differences which exist between most species of 
bacteria and would therefore be of little value in 
ela.csification. 

These results agree in general with those of Bagger 
(1D2G) and of Torrey and Montu (1934) who obtained 
inconsistent serologic results between strains of in- 
testinal streptococci. 

DISCUSSION 

/. Comparison of Intestinal Types and Upper Alimen- 
tary Tract Types. 

No satisfactory agreement has ever been reached as 
to what actually constitutes the intestinal streptococci 
nor absolute criteria established as to how they may 
be differentiated from other streptococci. Should all 
common streptococci recovered from the colon or its 
contents be regarded as intestinal varieties or should 
some be considered as throat and pharynx types, that 
have progressed to the colon? Short chained strepto- 
cocci from both regions appear to possess similar capa- 
city in the production of methcmoglobin. In this study 
at least all streptococci, which according to the fer- 
mentation reactions, might be designated either as Str. 
faecalm, Str. mitis or Str. soli ram' /is, possess a similar 
degree of heat resistance. 

Gordon dfiOh) was the first who attempted to dif- 
ferentiate the mouth tj-pes from the intestinal tj-pes. 
He compared his series of streptococci recovered from 
saliva with Houston’s series of fecal streptococci. None 
of his .strains found in saliva ferment mannitol and 
few of them salicin while all the Houston’s strains 
from the feces ferment salicin and certain of them 
mannitol. A comparison of their most common tj-pes 
«-ith strains recovered in this study •null be of interest. 

Gordon's second, third and fourth types in order of 
frequenc.v of occurrence when reduced to fermentative 
reactions comparable with ours correspond to Sir. sali- 
rarins of Andrewes and Horder, our Str. salirorius II. 
Thomson (1927) in discussing Str. salivarins states 
that many of Gordon’s salivaiy tj-pcs and of Houston's 
fc-cal tjTJC.s are clo.=ely related to Str. salivarins and 
that its variants pass by gradations into Str. faecalis 
from xvhich form he is unable to draw any ab.solute 
distinction. 

It is notexvorthy, however, that Gordon’s tables show 
this type (i.e. Str. salivarins) and it.s ratiinose fer- 
menting variant, our Str. salivarins I, to occur many 
times more frequently in the saliva than any other 
tj-pe and that these tjqie.s are rare in Houston's, in 
Dible’s and in our series of intestimal streptococci. 


The type occurring next in frequency in Gordon’s 
salivary tj-pes possesses the same fermentation re- 
actions as Str. mitis I and Bargen A of this stud}-. 

Among Houston’s strains from the intestine the first 
two in order of frequency hax’e the same fermentation 
reactions as Str. mitis (Andrexves and Horder), our 
Str. mitis II or Bargen B of this study. Str. mitis I 
or Bargen A just mentioned above is a closely related 
form varying only in raffinose fermentation. Dible 
(1921) in his Table I lists 142 strains, fifty of which 
are either our Str. mitis I or II. Thomson (1927) in 
discussing Str. mitis states that this form is essen- 
tiallj- saprophytic, occurring chiefly in human saliva 
or feces. 

The variety occurring third in frequency in Hous- 
ton’s intestinal types and most commonly in this study 
corresponds to Str. faecalis (Andrexves and Horder), 
our Str. faecalis II or Bargen C of this study. It is 
also the most common type recorded in Dible’s Table I, 
This type was not reported in Gordon’s salivary series. 

Judging from these comparisons one would con- 
clude: (1) The t.vpe of streptococcus knoxvn as Sir. 
salivarins is the form encountered most commonl.v in 
the mouth, the same being found less frequently in 
the intestinal contents, (2) The tjTos knoxvn as Str. 
initis and Sir. faecalis are encountered more frequently 
from the intestine. 

The question arises ns to the. justification for re- 
garding these three as separate species and one can 
not answer this with certainty until a criterion for 
species differentiation is established for streptococci. 

If one could correlate fermentation relationships 
xvith agglutination tj^ies or xvith some other serologic 
identity with as great constancy as one does in certain 
other groups of bacteria, e.g., the tjTihoid-dysentcry 
group, the problem would be simple. Since no one type 
appears to be more pathogenic than another, one must 
select cither ferroentafion reactions or serologic re- 
lationships as an initial basis for comparison. For 
present comparison, fermentation reactions are empha- 
sized since most workers have selected these in the 
past and since no evidence has been presented to 
demonstrate the presence of stable serologic types. 

If. Name for Intestinal Types. 

Several names for the streptococci from the in- 
testine are encountered in the literature, the three 
most common being Streptococcus enteritis Hir.»ch and 
Libman (1897), Enterococcus by Thicrcelin (1899), 
and Streptococcus faecalis Andrewes and Horder 
(190G), The original description gix’cn to the last 
species limited the same to mannitol, lactose, salicin 
and saccharose fermentation tj^pes while no similar 
specific biochemic limitations have been assigned to 
Str. enteritis or to Enterococcus, Since the organisms 
in question are morphologically streptococci, they 
should all be assigned to the genus Streptococcus 
which has the priority over Enterococcus. The xvord 
enterococcus is nothing more than a descriptive term, 
indicating the region of the body in xx-hich the organ- 
isms are commonly encountered and should not be u.sed 
to designate a genus. The species name enteritis would 
indicate an organism causing an acute inflammatory 
condition and for this reason docs not convey the cor- 
rect impression of the relationship of the streptococci 
under discu.'sion. Fortunately the term is not com- 
monly used in recent literature and since the de.'crip- 
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tion originally applied to this organism indicates a 
mixture of a and /S types this name should not be 
retained. 

If Brown’s suggestions are accepted that the re- 
actions of streptococci in media containing blood are 
variable and that the terms a, P and 7 should be used 
as descriptive terms only, then Str. viridans should 
not be retained as a species name for this group. 

One is left then to consider two main possibilities : 
(1) Accept the species name Str. faecalis and enlarge 
its definition to include not only mannitol fermenting 
types but non-mannitol fermenting types of shoi 
chained, heat resistant methemoglobin producing 
streptococci. (2) Accept the three species names Sfr. 
faecalis, Str. mitis and Str. salivarius as given by 
Andrewes and Border (1906) and differentiate the 
same in a manner similar to that indicated in a e , 
or in Brown’s Table 11 allowing for several fermen- 


tative strains within species. 

For the time being the second alternative would 
present the fewest difficulties and is therefore used in 
this study as a simple method of procedure, each 
species being further subdivided into strains as showm 
in Table I. Agglutination studies already summarized 
also tend somewhat to substantiate this division, al- 
though they are not regarded as being actually specific. 

Brown (1919) Table II, has already suggested a 
practical method for divisional grouping of strepto- 
cocci. His arrangement of the carbohydrates, however. 
In so far as the alpha strains are concerned seems 
somewhat unfortunate since one of the first practical 
divisions of these streptococci would seem to be on the 
basis of iniilin fermentation which would separate 
the pneumococcic types from the more common strepto- 


coccic varieties. 

Most intestinal strains fail to ferment inulin and 
the arrangement of these non-inulin fermenting 
strains in Table I is suggested as a means of simple 
grouping. On the basis of mannitol and salicin fer- 
mentation it is possible to differentiate the three 
species Str. faecalis, Str. mitis and Str. salivaritts, 
names already encountered in the literature. On the 
basis of their additional reactions in lactose, saccharose 
and raffinose, eight fermentative strains are possible 
within each species. In practice, all these have not 
been encountered ; the ten strains here recorded being 
the ones most commonly found in this study and by 
previous workers. They may, therefore, be expected 
to be the ones most frequently encountered in the 
future. 


III. Relation of Bargen’s Organism to These Species. 

Bargen (1930) described his organism as follows: 
“The diplococcus ferments dextrose, lactose, saccha- 
rose, maltose, raffinose and salicin, but usually not 
mannite." Since then he apparently has enlarged the 
scope of his organism to include other fermentative 
types which correspond to seveiTil of the other fecal 
t\'pes compared in this study. Five of his strains which 
were compared in this study gave fermentation re- 
actions, one each corresponding with our Str. faecalis 


II and IV and with Str. mitis II and two with Str. 
mitis I, the last being idential with his original de- 
scription. Five other strains of Bargen’s organism 
described by Torrey and Montu (19361 fall into two 
different groups, J. B. being Str. faecalis I and L.S., 
W.M., O.J.T. and H.D. being Str. saUvari7is I. 

There would therefore, appear to be no merit in at- 
tempting to differentiate the streptococcus which of 
late has come to be known as Bargen’s organism or the 
“diplo-streptococcus” of Bargen from other common 
streptococci of the intestinal tract. 

In this study autogenous antigens prepared from 
the ten specific strains collected from colitis patients 
have been used both as antigens for intradermal tests 
and as bacterins for therapeutic purposes, both in con- 
junction with and without Bargen’s commercial anti- 
sera. Intradermal tests on patients with ulcerative 
colitis have shown positive reactions %rith antigens 
other than the Bargen A organism just as frequently 
as they have with antigens prepared from Str. mitis I 
or from Bargen A organism. 

SUMMARY 

1. Streptococci isolated from stools and from 
proctoscopic scrapings of patients exhibiting symp- 
toms of colitis and of individuals with no colitis 
symptoms have been compared with five strains of 
streptococci commonly designated as Bargen’s “diplo- 
streptococcus.” 

2. The streptococci observed have fallen into ten 
different fermentative strains when grown in media 
containing inulin, mannitol, salicin, lactose, saccharose 
and raffinose, respectively. 

3. Representatives of all the strains compared in 
this study have produced methemoglobin on blood agar 
plates, have resisted a temperature of 60° C. for thirty 
minutes, and have e.xhibited similar morphologic and 
cultui'al characteristics. None has produced intestinal 
lesions when injected intravenously into rabbits, 
though kidne.v lesions have been a common result of 
such injections. 

4. By the use of mannitol and salicin only, it is 
possible to refer each of these ten strains to one of the 
following species of Andrewes and Border: Str. fac- 
calis, Str. mitis or Str. salivarius. By the additional 
use of lactose, saccharose or raffinose, several strains 
of each species have been recognized. 

5. Agglutination reactions do not correlate to any 
appreciable degree with the ten fermentative strains 
listed. A closer relationship exists, however, when all 
strains which give the fermentation reactions of Sir. 
faecalis, Str. mitis and Str. salivarius respectively are 
grouped together. 

6. No one strain has been associated more fre- 
quently with ulcerative colitis patients than with non- 
colitis patients. 

7. Of the five strains of Bargen’s organism com- 
pared, one was identical with our Sir. faecalis II which 
is also identical with Str. faecalis of Andrewes and 
Border; one with Str. faecalis Ft' which is a variant 
of Str. faecalis; one is identical with Str. mitis of 
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Andrewcs and Horder, our Str. mitis II; one ivith our 
Str. mitis IV and tivo with our Str. mitis I. Eart'en's 
strains in our hands did not exhibit any apparent dif- 
ferences from our strains in (1) the action on blood 
plates, i2) heat resistance qualities or (3) pathogeni- 
city in rabbits. 

8. There would, therefore, appear to be no reason 


to regard the streptococci described as Bargen’s diplo- 
streptococcus as being essentially different from other 
type.s of alpha streptococci commonly recovered from 
the human alimentary tract and his strains may be- 
long to the species Streptococcus faccalis, Str. mitis or 
to Str. salivariiis. 
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T here are many factors to be considered in the 
etiology of gall stones. Although much has been 
written regarding the formation of stones there are 
but few significant contributions on this subject. It i.s 
noteworthy that but little investigative data exist on 
the hydrogen-ion concentration of bile and many of 
these have been obtained from fistulous bile in both 
humans and animals. As to the relation between the 
hydrogen-ion concentration of bile and the formation 
of gall stones, the literature i.s especially scant. 


pH DETERMIN.^TIONS IN NOP.MAL ANIMALS 
AND MAN 

Hydrogen-ion determinations by the electrometric 
method were made of the gall bladder bile from the 
guine.a pig. dog, rabbit and the human. The pH in a 
seric.s of 26 normal guinea pigs averaged 8.9. In the 
normal dog the pH of a .serie.s averaged G.2. The rabbit 
g.all bbidder bile was 8.8; cat .6.3 (Okada) ; o.x 7.5 
fO!-md.a). The normal human gall bladder bile ranged 
between 7.0 and 7.-5. The.se finding.* indicate that the 
hydrogen-ion concentration of bile varie.* in different 
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specie.s and demoastrates that in the horbivorou.s 
animal the bile is normally alkaline while in the carni- 
vorous animal the bile is more likely to be acid. On 
the other hand, in the human subject, an omnivorous 
species the hydrog^en-ion concentration of gmll bladder 
bile is cIo.se to the neutral point. 

THE EFFECT OF DOG’S BILE ON STONES 
IN VIVO 

In a previous study (1) the authors confirmed the 
findings of others (2), that gall Etonc.s of the cholc.*- 
terol type placed in the dog’s gall bladder would dis- 
solve. Numerous e.xplanations have been advanced to 
account for this phenomenon, but none seems to be en- 
tirely satisfactory. A constant finding in the dog’.s gall 
bladder bile is its acidity which possibly may be one of 
the factors concerned with its capacity to di.s.'olve 
stone.s. It occurred to us that .since in the dog there was 
apparently a relation.ship between the pH of bile and 
the di.s-'olution of gall stones it would be dc.*ir.ablc to 
.select an animal with an alkaline gall bladder bile in 
order to determine it.s effect upon .similar gall .stones. 
The guinea pig was selected for fhe.se e.vperimenf.s. IVe 
were able to demonstrate that gall stones placed in the 
g-uinea pig’s gall bladder were not affected by the 
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alkaline bile. Furthermore, it was also noted that 
no change occurred in the pH of bile owing to the 
presence of stones. 

COMPARATIVE STUDIES OF NORMAL BILE 
AND FISTULOUS BILE IN RELATION TO 

THEIR EFFECTS UPON GALL STONES 

AND HYDROGEN-ION CONCENTRATIONS 

As it has been shown that human gall stones will 
dissolve in normal dog’s acidic bile and will not dis- 
solve in the normal alkaline bile of the guinea pig it 
seemed important to determine what effect a dog’s 
alkaline bile would have on the dissolution of human 
stones. 

In a previous communication (3) we have shown that 
the normal dog’s acidic bile could be made alkaline by 
the production of a fistula which prevents concentra- 
tion of the bile by the gall bladder. These studies 
demonstrated that when gall stones were implanted 
into the gall bladder through the fistulous opening, the 
dissolving effect of the bile was lessened, and in fact 
in some instances there was actually an increase in 
weight of the stones. These observations seem to indi- 
cate that alkaline bile may have some tendency to 
favor the formation of stones but this has not as yet 
been definitely proved. 

It is interesting in this connection to point out that 
Neilson and Meyer (4) obsei-ved that in gall bladders 
of various laboratory animals injured by infection the 
pH of the bile remains constantly identical with that 
of the secretion derived from the liver owing to the 
inability of the gall bladder to bring about its usual 
change in the bile. 

EFFORTS TO CHANGE THE pH OF BILE BY 
FEEDING OF VARIOUS SUBSTANCES 
(a). CHEMICALS 

Gall bladder bile pos.sesses a high buffer capacity 
and it is difficult to alter its hydrogen-ion concentra- 
tion. This applies also to the concentrations of its 
various constituents. The feeding of various chemical 


substances to animals has little tendency to change 
the hydrogen-ion concentration of gall bladder bile. 
Even drugs known to be excreted partially by the liver 
such as salicylic acid showed no influence upon the pH 
of gall bladder bile. Ottenheimer and Kahn (5) found 
that the oral administration of sodium citrate, sodium 
bicarbonate or hydrochloric acid failed to cause any 
significant alteration in the pH of bile. They also 
noted that solutions of phenoltetrachlorphthalein and 
phenoltetraiodophthalein when injected intravenously 
in animals seemed to be excreted in a colloidal state 
and have no effect on the reaction of bile. 

(b). FOODS 

Since the chemicals employed had little effect upon 
the pH of bile it occurred to us that feeding e.xperi- 
ments might change the pH. Three noimal dogs were 
placed upon a vegetable diet consisting of lettuce, 
carrots, cabbage, etc. After a period of 18 days the 
bile was obtained directly from the gall bladder and 
hydrogen-ion determinations made. The following pH 
values were obtained in the three animals — 6.92, G.29 
and 6.26 — which indicates that the feeding of vege- 
table diet to dogs had no significant effect on the pH 
of the bile. In another ex-periment four guinea pigs 
were fed a meat diet in order to determine whether 
their alkaline bile could be made acidic by this change 
of diet. After a feeding period of 14 days the follow- 
ing pH determinations were obtained — 8.74, 8.63, 8.86, 
8.64. These are essentially nonnal values for the guinea 
pig, and thus it is readily seen that the change from 
a herbivorous to a carnivorous diet produces no signi- 
ficant change in the pH of bile in these normal animals. 

Bronner (6) in 1933 studied cholecystectomized 
human subjects with a tube in the ductus choledochus 
and observed that by varying the diet he was able to 
shift the pH of the bile to the alkaline side with a 
vegetable diet and to the acid side with a meat diet. 
Bronner believes that variations in the pH and changes 
that occur concomitant with it are important factors 


Table I 

Effect of powdered oz-bilc U.S.P. on bile pH and. stone weight in dogs. Eight grams daily by month 



Before Implantation 
of Stone 

After Implantation 
of Stone 


Weleht of Stone 
in Groms 



Dos 

pH 

Days 

Fed j 

pH 

Days 

Fed 

Total No. 
Days Fed 

Implanted 

Recovered 

Wcicht Loss in 
. Stone Grams 

Wcicbt Loss in 
Stone Per Cent 

1 

S.04 

18 

S.7G 

DO 

103 

1.076 

0.046 

1.030 

95 


C.44 

IS 

S.EO 

90 

lOS 

3.318 

0.069 

3.249 

93 

S 

B.70 

IS 

S.S4 

90 

108 

0.99S 


0.1X9 

12 

< 

C.23 

7 

S.05 

27 

34 

0.937 

0.22C 

0,711 

74 

5 

G.G5 

' 

7.65 

39 

46 

1.42S 

0.240 

1.188 

83 

C 

S.4C 


7.52 

39 

46 

0.504 

0.112 

0.392 

77 

7 

8.24 

7 

None 

SO 

37 

1.0S4 

1.000 

0.0S4 

(Abscess G.B.l 

7.7 

S 

7.6 

11 

None 

€7 

7S 

1.037 

0.112 

0.925 

89 

0 

s.o: 

11 

S.27 

67 

78 

0.914 

None 

No stone found 


10 

8.18 


None 

6S 

7D 

1.190 

0.32S 

0.SE2 

72 

11 

G.S2 



CO 

SI 

0.731 

None 

No stone found 


12 

7.10 









IS 

7.10 



40 

57 

0.S93 

0J!S2 

O.Cll 

CS 

14 

6.65 

n 

6.4S 

42 

59 

I.SIS 

0.103 

1.713 

94 
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in till' I'livin of .--■toMc?. .Votv.ithstnndin.iT Bronner’s The pH of this bile was determineci immediately with 

(jKi-rvatioiis on the effect of food upon fistulous bile in a plass electrode. Following ox-bile feedings the pH 

the hiim.-m .subject it is our opinion that thc.se chanjfe.s value.s approximate those of liver bile. The result.s are 
actually occur in liver bile and not in normal pall recorded in Table I. 


Table II 

F' fleet of ox-hile on bile pTi and stone, ucifflit in dogs. O.G grams dnilij by month 


l» r 

o' St(*r.f 

I*H 

After ImrlantatloTi 
of Stone 

Ml 

ToUl Day^ 

Fed 

Weipht of Stor.f In 

Grann 

Imt>lAnte<I Kitrovered 

Wciirht 

Grrmi 

Wtdjrltt 

! 

5 4- 

None 

42 

0.703 

None 



2 

Nori»- 


77 





3 

Non- 

C.s'j 

S2 





1 

7 V- 

C.Cl 

«2 

1.713 

O.OIC 

1.C21 

o: 


r. r,^ 

C.41 

s'* 

1.PJ2 

i.con 

0.312 

fcfllc.) 

18 

f, 

r. r.v 

r 21 

“ 

1.135 

0.443 

O.C95 

51 


bladder bile. Our experience, at least in the normal 
dop and puinea pip. doe.s not confirm Bronner's find- 
inp.s in the fistulous human subject. 

(c). VITAMINS 

In a previous communication (I) we reported, as 
the rc.sult of our experiment.s, that the feedinp of 
vitamins A. E-complex and U had no sipnificant effect 
upon the formation or dis.solution of pall .stones in the 
dop. 

(dt. OX-DILE 

.Since few drup's are known to effect the h.vdropen- 
ion concentration of bile we decided to use powdered 
Extract Ox-Bile. L'. S. P. ns an oral medication. 
Fourteen dop's were utilized in thhs e.xperiment. Two 
table.spnonful.s iS pram.s) of ox-bile wore mixed with 
the dop's rations and fed over a period of weeks. Inter- 
estinp rc.sults were obtained from the.se experiments. 
It was found, for instance, by feedinp larpm amounts 
of ox-bile that the dop''.s normally acidic bile could be 
chanp’cd to alkaline. No untoward effect.s developed 
from this dosape of bile. 

Follow inp the oral administration of ox-bile it was 
observed that the pall bladders were considerably di.s- 
tended- The bile was obtained ascptically by hypo- 
dermic needle puncture. Its color was altered from 
the normal dark brown to a .strikinp deep olive preen. 


THE EFFECT OF FEEDING OX-BILE AFTEff 
IMPLANTATION OF GALL STONES 
INTO THE GALL BLADDER 
In 14 animals which had previously been fed daily 
with 8 pram.s of o.x-bile, a ehole.sterol pall atone was 
placed in each pall bladder to determine the effect of 
this alkaline p.all bladder bile upon the stone.s. After 
a varyinp period of lime fsee Table I) it wa.s observed 
that a marked diminution in the size of the p'all stones 
took place. It sce.med therefore that the hydropen-ion 
concentration of the bile wa.s not the sole factor in the 
dissolution of p.nll stone.s ns was suppested in our 
previous investipalions (3. 7). However, chemical 
anal.vsis of these biles resultinp from the feedinp of 
o.x-bile disclosed a decrease in bile acids and a diminu- 
tion of protein. The diminished amount of protein re- 
sultinp from dilution bindinp less of the normally 
occurrinp cations of bile, may account in part for the 
alkalinity. 

THE EFFECT OF FEEDING SMALL A.AIOUNTS 
OF OX-BILE 

Inasmuch .as larpe doses of o.x-bile chanped the pH 
of dop’s acidic bile to alkaline it was of interest to de- 
termine whether a similar response followed small 
do.se.s, approximatinp the normal human dosape. Six 
dops were observed in this e.xperiment. Two, ten prain 
capsules of o.x-bile daily were administered orally to 
each dop. It is noteworth.v that in these e.xperiments 
the pH of the dope’s pall bladder bile did not chanpe 



Table III 

Effect of Keto bile acid on bile pll and stone lecight in dogs, 0.7 grams daily by month 


n-forr 

I r> !a ' ! ^ 1 1 n 
’ Str-e 

After JmrLirtatK'n 
cf 

Total 1 

J 

[ 

j 


I'll 

j Fi-d 

rH 1 Ifsy: Frd 

Pajm ] 
Fed » 

Weight of Stone ; 
Irrrlartrd ; 

1 

Weijrht of Sterne j 
R*w-o>ered 

WWcht Ix>*» 
C,nrr.» 

7 ri 

1 24 ' 

C.II 37 

fZ 

1.4T0 ! 

0.571 i 

0.755 

ryz 

<: 

*■.17 3« 

51 

I.2H ! 

o.:--2 i 

0.K2 

r fZ 

2- 

7.21 27 

53 


0.357 

0,751 

7 r.: 

2? 

37 

«3 

I.C22 

0.453 

ft.ZZO 


WVJirht 


•' 1.715 


0 r,r.r. 
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following the administration of such small doses. 
These e.xperiments would indicate that to obtain re- 
sults in gall bladder disease larger doses would be re- 
quired in order to influence the composition of bile and 
thereby probably obtain better therapeutic results (see 
Table II). 


CHEMICAL STUDIES 

Chemical studies have been made of the gall bladder 
bile following the feeding of bile salts. Our results 
are summarized in Table IV. It is interesting to note 
in .studying this table that the effect of feeding large 


Table IV 

Summary of averages in hilc studies 


i No. of ; 

Dops* 1 

Treatment 

'1 

1 

! 

! 

pH 

Total Solid 
Grams ^ 

Mucin 

Grams 

Ash 
j Grams 

i 1 

Alkalinity j 

! 

Lipoids 
j Grams *'c 

Bile 

Acids f/c 

8 

Normal 

i' 

6.17 

j 22.77 

1 

1.29 1 

1 2.01 

0.78 

1 C.51 ' 

6.7S 

19 

' Ox-biIe*« 

1 

7.CS 

j 17.8J 

0.711 

' 1.72 

! ; 

1 0.57 

4.7S 

( 

5.0 

8 

! Ox-hile*'* 

1 Avorape 

1 

C.6G 

t 21.67 

i 

1.67 

0.60 

' C.S7 

6.09 

6.59 

9 

, Koto bile acids**** 

j Avorape 


C.50 

1 19.19 

0.87 

i 

' 1.79 

' 0.62 

G.IC 

5.36 


•Kefcr<i to tv larger sorics than is recordcvl in the other tables. 
••8 prams daily. 

•••O.C pram daily. 

*•••0.7 pram dally. 


THE EFFECT OF FEEDING MIXED KETO 
BILE ACIDS 

Five dogs were observed in this e.xperiment. To each 
animal 3, 3^!) grain tablets*‘ were administered daily 
by mouth. The results indicate that on the whole the 
feeding of keto acids in small dosage did not ma- 
terially change the pH of bile. It would seem at least 
from these few experiments, that the dissolution of 
stones was less than was found in the control or after 
the feeding of o.x-bile. (see Table III). 


Table V 

pH of human bile 


Case 

! 

Ailment ! 

pH 

1 

Gall Stones 

8.65 

1 2 

•• 

S.04 

^ 3 


S.26 

i -1 


S.60 

i = 


7.44 

1 G 

" 

8.70 

] ' 


S.46 

S s 

-• 

8.64 

i 9 

’■ 

8.02 

1 10 


8.05 

1 11 


7.90 

12 

J 


T.2 

; 13 


7.71 

i “ 


7.55 

! 

Cholecystitis 

7.4 

1 


7.63 

17 

Pancreatic C-ancer 

7.31 


•• 

7.60 

19 

Pancreatitis 

7.18 


-*Thi5 tnnt.rial was kindlr snrrlW to ns by C. D. Srario & Co.. Chicaco. 
Ilhnoi*. 


doses of ox-bile is to dilute the various constituents of 
the normal dog's bile. This is associated with an in- 
crease in the pH. On the other hand, small doses of 

o.x-bile have been found to be ineffective in changing 
the chemical proportions of the various constituents 
nor do they change the hydrogen-ion concentration. 
These experiments suggest that feeding of ox-bile in 
small doses as is ordinarily administered in the human 
subject, is therapeutically ineffectual. 

Following the feeding of keto bile acids it is of 
interest to note that although there was considerable 
dilution of the chemical constituents of the bile the pH 
was not significantly altered. By comparing the effect 
of ox-bile with keto bile acids it is readily obsen'od 
that the ox-bile in large quantity appears to have a 
greater diluting effect. 

HUMAN BILE 

As the result of our studies on animals, we became 
interested in the hydrogen-ion concentration of gall 
bladder bile in human cases of pathological and normal 
gall bladders. Biles were obtained at operation from 
gall stone cases and hydrogen-ion concentrations were 
determined on the fresh bile. Strikingly enough, it 
was noted that in each case of gall stones which we 
e.xamined. the hydrogen-ion concentration of the bile 
proved to be alkaline. These studies corroborate the 
data already obtained in our animal e.xqierimen- 
tation. In 1.5 human subjects possessing gall stones the 
h.vdrogen-ion concentration determinations obtained 
are higher than normal. (See Table V). Wo have also 
found that the type of stone did not significantly in- 
fluence the pH in these human case.s. The results of 
other pathological conditions are also recorded in this 
Table. 

CONCLUSIONS 

1. In a study of gall bladder bile of different 
species one of the most striking features is the ap- 
parent immutability of its characteristic hydrogen- 
ion concentration. 

2. The pH of bile does not readily change following 
various forms of therap.v. 

3. It is our belief that various foods do not signi- 
ficantly alter the pH of gall bladder bile. 
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-!. The feeding of larsc doses of powdei-ed extract 
ox-bile U. S. P. changes the dog's normal acidic bile 
to all.-aline and also dilutes the chemical constituents. 
Feeding of .smaller do.=cs does not change the pH of 
pall bladder bile in the dog nor docs it have any dilu- 
ting effect. 

.■j. The feeding of heto bile acids (0.7 gram per 
day) did not change the pH of gall bladder bile in the 
dog nor did it bring about ns great a dissolution of 
the stone.-- a.s is noted in the normal and ox-bile fed 
animal. This do.5aEe of heto bile acids appro.ximated 


the human dose. The diluting effect was much less 
marked than in feeding large doses of o.x-bile. 

G. The pH of bile is not the sole criterion in the 
dissolution of gall stones, as is demonstrated by the 
fact that even though large doses of o.x-bile change the 
pH of dog’s acidic gall bladder bile to the alkaline side, 
they do not significantly influence the degree of dis- 
solution of implanted human cholesterol stones. In our 
opinion, the dissolution of the stones by the .alkaline 
bile after the feeding of large quantities of o.x-bile, is 
due to its cholagogue effect. 
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The Effect of Estrogenic Hormone on Gastric Acidity*^ 

Bv 

LEON SCHIFF, .M.D. 
and 

HENRY KELSON, .AI.D. 

With the technical assistance of 
JANE GRAFF, B.A. 
and 

BETTY JIEYER. M.A. 


T he well kno'.vn fact that the modal gastric acidity 
in man is higher than in woman, and conversely 
the greater frequency of anacidity in the female 
(Bloomfield 1, sugge-st.s a po.=sihle rclation.=hip between 
sex hormonc.s and g.astric secretion. The effect of 
“Theelin” on g.i.'tric acidity has been studied in the 
dog by Winkcl.^tein, who obseiwed no constant change. 

.As we were unaware of any similar observations 
made in man or woman, it was decided to administer 
Theelin to a group of human subjects. We were par- 
ticularly intcrc.sted to see whether or not achlorhydria 
could Ik; produced. 

METHOD USED 

A group of twenty individuals was selected, consist- 
ing of twelve males and eight fem-alcs (including .six 
castrate,-). The ages varied between 23 and 75 years 
with an averape age of 42 years. The patients were 
ambulatory and reported to the laboratory' in .a fasting 
.state. They were instructed not to swallow any saliva. 

♦ fr— = «-*■» IVrxr'.rc'mt cf IclerrjJ ^edlclze. UcixrTsIty cf Clsrinrxti 
»?,-! Mrefiral CIr.fIsrxtl C<T:frxJ 

by a rreelsi tract fram r*rb^I>*Ti* £ Co?rr*-T 
«--l t.'rrtrzh the kind cf Dr. E. A. Fbarp. 

JKiciTy by £ Co. 


.A Rehfuss tube was introduced into the stomach and 
the fasting contents were withdrami. One-half mg. of 
histamine phosphatej was given subcutaneously and 
continuous aspiration carried out in 10 minute periods 
for a total of one hour. The presence of bile and mucus 
was recorded. 

Prior to the institution of treatment, two or more 
gastric analyses were done at infeiwals of 5 to 10 clays. 
During treatment the analyse.? were continued at 
inter-aks of one to two weeks and after treatment at 
inter\-als of about two weeks. 

The patients were arbitrarily divided into three 
groups. The first group was compo.sed of nine men who 
were given relatively large do.“es of “Theelin" over a 
short period of time. The group was restricted to men 
because of their tolerance for larger individual do-'cs 
of the hormone (Table I). The do.-e.s ranged from 
4,000 to 20,000 International Units per injection, the 
usual dose being 10,000 units. The average duration 
of treatment wa.s 27 days; the average number of in- 
jeetion.s, 21, and the average duration of .study, 9 
months (Table I). 

The .second group, composed of four women f3 
ca,strates) and three men, received sm.allcr doses of 
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Table I 

Patients receiving relatively large individual doses* of Thcclin over relatively short periods 


No. 

Ace 

Sex 

Dia;;nosis 

Duration 

of 

Treatment 

(Days) 

Total 

Dosape 

Int. Units 

Number 

of 

Injections 

Number 

of 

Gastric 

AnrJyscs 

Duration 
of Study 
(Months) 

Gastric 

Acidity 

Before 

Trc.atmcnt 

Chance in 
Acidity 
After 

Treatment^ 

■ 

37 

M 

Mucous 

Colitis 

32 

386.000 

31 

10 

10.5 

Norm alt 

None 

B 

61 

M 

Gastric 

Neurosis 

34 

302.000 

30 

11 

8 

Normal 

None 

B 

34 

M 

Duodenal 

Ulcer 

32 

264.000 

17 

19 

9 

Normal 

Increased 

B 

35 

M 

Duodenal 

Ulcer 

32 

240,000 

24 

33 

12 

Increased 

None 

b 

60 

U 

Hypertrophic 

Gastritis 

2G 

233.000 

IS 

12 

C.5 

Normal 

None 

G 

69 

M 

Gastric 

Neurosis 

31 

191,000 

IS 

13 

10 

Normal 

None 

7 

43 

M 

Duodenal 

Ulcer 

19 

lEO.OOO 

IS 

4G 

13 

Normal 

Decrease 

8 

64 

M 

Atrophic 

Gastritis 

19 

145.000 

18 

15 

9.5 

Absent 

None 

0 

35 

M 

Duodenal 
Ulcer (Gastro- 
enterostomy) 

15 

120.000 

32 

15 

4.5 

Normal 

None 

Av. 

44.5 



27 

229.000 

21 

ID 

D 




*Avcraec <Josc per injection: 10.100 

tFrcc nclditj’ of CO to 120 (cc. of N/10 NaOH) la considered nonmol (folloxvintr injection of histamine). 
JA change is indicated by an increase or decrease of 20 or more in the averatre maximum free acidity. 


Table II 

Patients receiving smaller individual doses*of Thcclin over relatively longer periods 



Duration 

of 

Study 

(.Months) 

Gastric 

Acidity 

Before 

Treatment 

Chantre In 
Acidity 
After 
Treatment 

10.5 

Normal 

None 

G 

Inercascfl 

Decrease 

5 

Decreased 

None 

3 

Incrca^e^l 

Decre.a*c 

6 

Normal 

Decrease 

n 

Decreased 

None 


Normal 

Decrease 

5 




••^AveraKO do<io per injection: 3,020 Units. 

tPrcviously clvcn larjrer doses for a total of 3SG.OOO Units (Table I — No. 1). 


Table III 

Patients receiving smaller individual doses* of Theelin over relatively short 


periods 


Ko. I Ape 


1 Duration 
} of 
Treatment 
(Days) 


Total 
Dosaire 
Int. Units 


Number Duration 

Number ' of j of 

of I Gastric I Study | 

Injections Analyses (Months) 


Gastric 

Acidity 

Before 

Treatment 


Chanre In 
Acidity 
After 
Treatment 


Cholecystitis 
Castrate 
Castrate 
Hay Fever 

1 Castrate 


«-Areratrc dose per injection; 2,920 Unlta, 





Normal i 

i None 

Normal 

Increase 

Normal 

1 Increa*-^ 

Dcerea'cd j 

None 

Decreased ! 

! Decrcare 
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COMPOSITE CURVES OF GASTRIC ACIDITY 

BEFORE AND AFTER ADMINISTRATION OFTHEETIN 
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Fig. 1 


the hormone over relatively longer periods. The doses 
ranged from an initial injection of 500 units to one of 
4,000 units, with an average of appro.ximately 3,000 
units. The average duration of treatment was 108 
days; the average number of injections, Gl, and the 
average duration of study, 5 months (Table II). 

The last group, composed of five women (3 castrates) 
received smaller individual doses of “Theelin,” but 
over relatively shorter periods. The doses ranged from 
500 to 0,000 units with an average of 2,930 units. 
The average duration of treatment was 35 days, the 
average number of injections, 20 and the average 
duration of study, 7 months (Table III). 

A total of 308 gastric analyses was made. The de- 
termination of average acidity before and after treat- 
ment showed no change in 11 case.s, an average in- 
crease of 20 or more in ma.vimum acidity in 3, and a 
decrease of 20 or more in G (Table IT'). As we have 
seen even greater changes in acidity following hista- 
mine injection occur spontaneously in a trained 
.subject, ive are not inclined to attach any significance 
to such variations. A composite curve made of all the 
analyses in all the patients (excepting the 15 analyses 
in the patient with achlorhydria) shows very little 
variation, although there is a suggestion of a slight 
decrea.'^e in acidity following treatment (Fig. 1). 


Of four males with loss of libido prior to treatment, 
two showed no improvement with reference to this 
complaint; whereas the other two showed definite im- 
provement during treatment and for some months 
later. Of two castrates with diminution of potentia 


Table IV 


Effect of Theelin on average 7naxhnuni free aciditg . 




No 

Effect 

Rise* 

Fall* 


Cases with normal 
acidity 

5 

l-(24) 

l-(26) 

Group 

I 

Cases with increased 
f acidity 

1 




Cases with achlor- 
hydria 

1 




Cases with normal 
acidity 

1 


2-(21) 

2-(S5) 

Group 

II 

Cases with increased 
acidity 



2-(55) 

2-(25) 


Cases with decreased 

acidity 

2 



Group 

in 

Coses with normal 
acidity 

1 

i-(2n 

l-(59) 


Cases with decre'sed 
acidity 

I 

i-cn 



*A rise or foil is indicated by an increase or decrease of 20 or more in 
(he ai'crace mr.r/mum free acidity, the exact change betnff included 
rnrontheticalJy. 


following recent oophorectomy, one noticed increase cf 
sexual desire whereas the other noticed progressive 
decrease in spite of treatment. Hof flashes, present in 
.several instances disappeared under treatment. 

SUJIJIARY 

The intramuscular administration of Theelin in 
either relatively large (approximately 10,000 units) or 
smaller doses (approximately 3,000 units) over periods 
varying from 15 to 107 days, has no effect on the 
gastric acidity of man within a total observation 
period of 2 to 13 months. (Composite curves of acidity 
suggest a questionable decrease following such treat- 
ment). 
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Migraine; Epilepsy: Their Association with Hypothyroidism* 

Dy 

A. I. RUBENSTONE, M.D.t 
rnii.ADELriHA. Pennsylvania 


T his report is prompted by the coincident find- 
ing of hypothyroidism in a woman and her two 
daughters. The mother had a history of severe in- 
tractable migraine since adolescence, which in early 
middle life was accompanied by epileptic seizures, and 
both daughters’ early adolescences also were attended 
by severe and frequent attacks of migraine. 

This familial occurrence is not unusual, since heredi- 
tary tran.smission of migraine is unquestioned, and 
even though Moebius' figure of OOfi may be high, cer- 
tainly Timme’s estimate of 50% is conservative, with 
a far higher maternal than paternal transmission. 

The symptom complex of migraine has been the 
plague of the human race and theory upon theory hag 
been advanced for its causation. We are stilt con- 
fronted by its puzzling etiology — sphinx-like, mute, 
stubborn and refractory to treatment; often impos- 
sible to eradicate. This is not surprising, for migraine, 
though it may last for many years, has not to date 
revealed itself in any definite resultant structural 
change. 

The indefinite underlying pathology of this affliction 
together with its tendency often to disappear spon- 
taneoiLsly in later life, allowed a wide theoretical 
speculative field as to etiology, and can account for the 
many theories and explanations of the clinical pheno- 
mena. Undoubtedly the primary anlage in the heredi- 
tary transmission, is an underlying cellular, molecular 
weakness or an allergy, superimposed on which are 
the many elements that make for a disturbance in 
bodily equilibrium. 

These elements either singly or in combination, are 
(ho exciting causes of the recurrent outbreaks; especi- 
ally — physical and menial fatigue, disturbance of the 
special senses, toxic absorption and endocrine dy.v 
function. 

Of all (he theories propounded as causative in 
migraine, in the light of our present day knowledge of 
functional pathology, the most plausible are allergy 
and endocrine dysfunction. One is impre.ssed with the 
striking coincidence of migraine and manifestations of 
allergy, found, compared with the control group, four 
times as frequently in the families of patients sufTer- 
ing from migraine. One is also impressed with the 
basic similarity and behaviorism of migraine to such 
diseases as asthma, hay fever, urticaria, eczema and 
serum sensitivity. 

The recurrent migrainous explosion, with inter- 
vening relatively normal periods, is suggestive of a 
cumulative elTcct in its production that could easily fit 
in with the changing ebb and tide of inter-related 
function of the incretor.v glands. The frequency of 
attacks at the end of men.struation, and the complete 
disappearance of attacks during pregnancy, are more 
than coincidently related to pituitary and ovarian 

^From the l>eprrtmcnl of Medicine. Mount Sinni Ho«pilftl 
tAttcndinfr rhysician. Mt- Sinai Hospital, rhihuJelphia. Fa. 

SubmiltnJ DecemWr 5. 1?37. 


function. It is also more than coincidence that the 
migrainous symptoms can be produced by the adminis- 
tration of Follutein; also the frequency of low thy- 
roidal function present in migraine. Especiall.v note- 
worthy is the very favorable response of post menstrual 
and hypothyroid migraine to specific glandular thera]iy. 

In a review of the literature on both migraine and 
epilepsy, in which basal metabolic rates wore esti- 
mated, there is preponderance of low readings — both 
in men and women, especially in the latter. 

In the studies reported by Balyeat, Jloehlig, Low 
and ICrema. and iV. C. Stevens, the preponderance of 
low basal rates obtained are significant in emphasizing 
the frequency of hypothyroidism in this disease. Con- 
firmatory also is the increased cholesterol content of 
the blood, found by Mason and Moehlig. Low and 
Krema contend that thyroid gland dysfunction or 
hypofunction may be the basis for the migraine and 
the prime cause of the allergic manifestations. Also 
significant, is Stevens’ e.xplanation of the production 
of toxemia in migraine, which likewise places the re- 
sponsibility on lowered thyroid function. Ho states — 
“The hormone of the thyroid gland which regulates 
metaboli.sm of the body is intimately connected with 
the nervous, circulatory and digestive .systems. If 
there is an insuffleient amount of hormone, the bodily 
processes are slackened, mentality is sluggish, the 
pulse is slowed and desire for food diminished. The 
po.ssibility exists that even the food consumed, is in- 
completely burned, that the poisonous products of in- 
complete combustion accumulate in the system, until 
the limit of tolerance is reached and then an attack 
precipitated. The toxin then may act anapliylactically 
or allergically ; the thyroid then may undergo a tempo- 
rary stimulation and for a short time secrete more 
than its ordinary amount of hormone. 

The bodily processes are thus stimulated, with con.se- 
ciuent elimination of toxin and with a quick return of 
the organism to normalcy. This may account for the 
patient’s feeling of well being immediately following 
the attack, and also for the temporary higher basal 
metabolic readings. When the thyroid relapse.s to its 
former condition of low output, the cycle begins again, 
to culminate in another periodic cxplo.sion.” 

“A. R.,’’ housewife, age 50, first came under 'my 
obser\’ation in 1925, with a history of attacks of 
migraine at 4 to 8 week intervals. These attacks, later 
increasing in severity and frequency with no apparent 
relation to menstnial periods which were regmiar and 
painle.ss. Past medical hi.story, beyond me.aslcs and 
an occasional head cold, was neg-ative. and the familial 
background was surprisingly free of migraine and 
epilepsy. She married at 22 — her husband coming 
from a migrainous family. In the succeeding eleven 
years, there were born four healthy children; no 
abortions. There was relative freedom from atfaek.s 
during pregnancy. At about 38 years of age. the at- 
tacks of migraine (previously ushered in by nausea 
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and vomitinsr, vertigo, scintillating scotomata and 
blurring of vision, followed by severe left temporal 
and frontal headache) were sometimes replaced by 
attacks of grand mal ^vith aura of some duration, con- 
sisting of nausea and vertigo, and followed by un- 
consciousness with tonic and colonic spasms. 

She had repeatedly, during the preceding IG years, 
received the whole gamut of studies, including X-raj-s 
of the skull, sinuses, biliary and gastro-intestinal 
tracts, blood chemistry, cytologj', serologj-, spinal fluid 
examination and tests for allerg}- — all with negative 
results. In addition to symptomatic sedative drugs, 
many suspicious teeth had been extracted, nasal 
sinuses intensively treated and eyes frequently re- 
fracted. 

■RTien the patient came under my obsen-ation in 
192.5, e.xamination revealed an intelligent and mentally 
alert woman of 40. In addition to her persistent at- 
tacks of migraine occasionally replaced by epileptic 
attacks, there were complaints of feeling cold, of ab- 
normal fatigue, of a tendency to moderate consti- 
pation, but menstruation was regular and normal. 
Physical e.xamination, aside from a pair of diseased 
tonsils and a cardiac rate of Go, B.P. 140/90, was essen- 
tially negative. 

She submitted to another reeheck of all previous 
.studies, also with negative results; and, in addition a 
basal metabolism reading showed a plus 45^ (in re- 
trospect it is noteworthy that this reading was done 
two days after an attack of epilepsy). A tonsillectomy, 
elimination diets for minor allergic sensitivity, also 
colonic irrigations which were popular at the time, 
were elTected — all had but little influence on her at- 
tacks. In 1929, on a regular visit to the office, .she was 
in the prodromal state of nausea, and with the mental 
sluggishness usually preceding an attack. I was struck 
by an unusual brad.vcardia — so I ordered a recheck 
on her basal metabolism, the following morning, which 
read minus 25 ^;. Thyroid in one grain doses three 
times a day, retained with difficulty because of nausea, 
modified and shortened the attack that immediately 
followed. There was no recurrence of either migraine 
or epilepsy from 1929 to 1932 — during which time 
her ba.?al metabolic rates were maintained within 
normal range by from one to one and a half grains of 
thyroid extract a day. 

The patient was not seen during the greater part of 
1932. Early in 19.3,3. following an attack of epilepsy, 
she again came, admitted that over confident, she had 
not taken thyroid e.xtract for the preceding four 
months — Kasai rate then was minus IGff,. From that 
time she has regularly taken one to one and a half 
grains of thyroid extract a day and her basal rates 
have varied between minus S'r and plus Her Ia.st 
basal metabolism reading was minus ITc and her blood 
chole.=terol 1S4. and she has been well. 

Of the four children, the oldest — a girl of 2-5, and 
the younge.=t — a boy of 17, have so far escaped. The 
second and third children — tivo girls, both developed 
migraine. 

The older of the two, “J. R.” was not suspected of 
migraine until 1931 because no headache accompanied 
periodic attacks of nausea, vomiting and epigastric 


pain, present since early childhood. One of these epi- 
sodes in 1928 was followed by dizziness and a mild 
catarrhal jaundice. All the thorough studies were 
negative, and no noticeable improvement occurred fol- 
lowing removal of tonsils and nasal sinus treatment, 
together with elimination diets and symptomatic 
measures. In 1931, at the age of 18, for the first time, 
severe headaches accompanied these abdominal upsets. 
Basal metabolism readings at this time were minus 
145 ; and minus 17%, cholesterol 1C3. Her response to 
thyroid therapy was as dramatic as her mother’s; 
since then she has been free of both abdominal and 
cephalic attacks; has completed a college course, is 
now teaching and entirely well. 

In 1932, the younger sister “L" a bright girl of IG, 
developed tj-pical attacks of migraine similar to her 
mother’s. The outstanding abnormality on complete 
study was a minus 18% basal metabolism, with a 
cholesterol of 210. For the past three years, she has 
been on thyroid therapy, with no return of symptoms, 
until last September 18th, when mild headache and 
nausea recurred — persisting for three days before 
she returned for e.xamination, when her basal meta- 
bolic rate was minus 20%. She had not taken thyroid 
extract all summer because her Camp Doctor volun- 
teered the information that thyroid was injurious to 
the heart. Upon reassurance, thyroid therapy was re- 
sumed, with immediate cessation of the symptoms; 
her maintenance averages one grain of Armours Thy- 
roid a day. Her last basal rate was minus 11%. 


SUM.MARY 

1. A woman suffering from migraine and epilepsy 
had hvo daughters subject to migraine, one with the 
abdominal type and the other the cephalic. Hypothy- 
roidism. without the picture of myxedema was found 
in all three. They promptly responded to thyroid re- 
placement therapy. 

2. Of the many theories regarding etiologj’, the 
most plausible is, inherited allergic susceptibility with 
superimposed e.xciting causes — endocrine imbalance 
the most prominent. The frequent low metabolic read- 
ings are significant of lowered thyroid function. The 
symptomatic relief produced by Ergotamine Tartrate 
may be due to its suddenly boosting endocrine function. 

3. For the recognition of the h}'pothyroid state, it 
is important that basal readings be made as near as 
possible to an approaching attack and never immedi- 
ately after. 

4. We can only hope for ultimate solution of the 
migraine problem through coordinated investigations, 
inclusive of all mechanisms pos.=ibly concerned in its 
production, instead of isolated and fragmentary studies 
by specialists concerned only with enthusiastic revela- 
tions in their respective field.=, taking no cognizance of 
the subtle complexities involved. 
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PhenolphtHalein 

By 

HORACE W. SOPER, M.D., F.A.C.P. 


T he toxicity of phenolphthalein has received con- 
siderable attention and aroused much discussion. 
Fantus and Dyniewicz (1) gave one thousand single 
doses of the drug and collected the urine and conclude 
that phenolphthalein does not produce albuminuria. 

Zoltan von Vamossy (2), who discovered the ca- 
thartic action of the drug, insists that it is not harm- 
ful in laxative dosage. 

Newman (3) collected seventeen types of atypical 
phenolphthalein skin eruptions as well as other evi- 
dences of toxicity such as iipoid nephrosis, toxic neph- 
ritis, visceral hemorrhages and ulcerative colitis. He 
states that “phenolphthalein is contained in more than 
one hundred and twenty-five proprietary preparations 
put up in the form of laxative drugs, chewing gums, 
confections, fruits and biscuits. It is also used for 
pink icing on cakes, for coloring of candies, and in 
pink mouth washes and dentifrices. Hence when e.\- 
udative lesions of obscure origin ai'c present phenolph- 
thalein as the etiologic agent should bo considered.” 

Boloto and MTiitnoy (4) list one hundred and three 
proprietary preparations which contain phcnolphtha- 
lein. They discuss the pathogenicity of the drug par- 
ticularly in regard to the skin and mucous membranes. 

My e.xperience as a clinician had given me a strong 
impros.sion that the habitual use of the drug as a laxa- 
tive is harmful to a large percentage of the patients 
who employ it. To clarify the matter I examined one 
thousand consecutive case records of patients who pre- 
sented themselves to the clinic vith symptoms refer- 
able to the digestive tiact. (Feces analysis is made in 
each case regardless of the symptomatology). I wished 
to determine the effects of the continuous daily dose of 
the drug over a period of Hvo months or more, ex- 
cluding those cases in which a single dose produced 
toxic symptoms such as skin eruptions, etc. 

The study disclosed that one hundred and seventy- 
seven p.aticnts had taken daily doses of the drug for 
a jieriod of time varying from two months to two 
years. One hundred and fifty-two of these patients 
stifTercd from catarrhal colitis. Twenty-two of these 
p.atients did not present evidence of catarrhal colitis. 
Three of those patients presented a chronic stomatitis. 

Catarrhal colitis is a frequent di.agnosis in our clinic. 
It is characterized by the presence of excess of mucus 
more or less intimately mixed with the feces, in clumps 
of which are found, microscopically, pus cells .and 
occ.asional blood colls. Proctosigmoidoscopy in many 
of the cases reve.als a generally congested mucous 


membrane. The patients in whom the feces are not 
formed and which contain only excess of mucus are 
not classed as catarrhal colitis. The usual subjective 
sjTnptoms of catarrhal colitis arc fatigue, irregular 
fecal evacuations, e.xcess of colonic gas, and vague ab- 
dominal discomfort: many patients present evidence 
of malnutrition and weight loss. 

Three hundred .and seven of the one thous.and case 
reports disclosed catarrhal colitis. 

152 cases as stated above were addicted to phenol- 
phthaiein. 

73 cases of protozoan or flagellate infestation. 

9 cases of Llamblia Giardia infestation. 

10 cases of anacid gastritis. 

G cases of achylia gastrica. 

40 cases of addiction to other purgative drugs. 

17 cases in which the etiologic f.actor was not de- 
termined. 
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Catarrhal colitis produced by purgative drug.s is 
quickly cured by withdrawal of the offending irritant, 
and proper measures for the restoration of normal 
colon function. 

The cases of stomatitis had been very rebellious to 
treatment, but responded when the phenolphth.alein 
was discontinued. 

COXCLU.SIONS 

Over fifteen per cent of tlie patients (177) in the 
gastro-enterologic clinic employed phenolphthalein as 
a habitual l.ax.ative. In a large percentage (152) a 
diagnosis of c.atarrhal colitis was made. 

A sm.all percentage (22) had established a tolerance 
for the drug and e.xhibited no signs of toxicity. Chronic 
stomatitis was present in three patients addicted to 
the drug. 

Considering the largo number of preparations of 
phenolphthalein in the market, the physician must be 
on guard in his selection of laxative drugs. Many of 
the manufacturers of agar and oil mi.xturcs .slip in a 
dose of phenolphthalein to m.ake the propanation more 
active, thereby deluding the doctor, who believes that 
he is proscribing a nonirrilant mi.vture. 
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A Study of the Diseases in the Nesro with Particular 
Reference to the Gastro-Intestinal Tract 

By 


1. C. SHAHON, M.D., Jl.Se, (Sled.) 
CINCrNNATI. OHIO 


A lthough pastro-entorolog^* has made rapid strides 
in recent years, nevertheless, the exact etiolog}.' of 
most frastro-intcstinal diseases still remains obscure. Year 
by year, frafrmcnts of knowledj?e have been added and 
various relationships have been shoxm to exist, but there 
is not, as yet, sufficient information to definitely point to 
the causative factors. This study attempts to throw further 
licht upon the predisposing factors of the various func- 
tional and orgranic prastro-intestinal conditions by the 
method of approach which seeks to evaluate racial and 
constitutional factors as seen in the Negfro. Since chronic 
peptic ulcer is one of the major concerns of the gastro- 
enterological internist, particular emphasis will be placed 
upon it. 

A problem of this kind necessarily raises the question 
whether or not there exists any racial immunity or sus- 
ceptibility on the part of the Nepro to certain diseases. If 
we believe in the theory of evolution, that all men sprang 
from common ancestors and that surviving anthropologic 
forms through natural selection came to possess certain 
superior attributes, biologically speaking, which allowed 
them to overcome the stresses and strains of unfavorable 
environmental infiuences and to ,surWve at the e.vpense of 
less adapted environmental t>*pos, then it seems that we 
are justified in comparing the resultant characteristics of 
the various race.*? \vUh their respective incidence to dis- 
eased states, with the hope of finding certain predisposing 
factor*! which might alTcct the susceptibility' to these dis- 
eased conditions. In other words, autochthony working 
over th'/usands of years has evolved groups of people 
throughout the world who have become distinctive in ap- 
pearance. in innate characteristics and in their immune 
reactions to disease-producing agents in their aboriginal 
environment, and it should be possible to uncover .«ome of 
these Lictors. Pearl (I) has presented eWdence indicating 
the great importance of the evolutionary history of the 
human body in influencing human mortality. 

Investigators have been struck with the unusual tend- 
ency of the Xegro towards certain diseases and with the 
infrequency with which other diseases manifest themselves 
in him. A perusal of .etati.'Jtical literature shons a high 
incidence in the colored of tuberculosis, syphilis, tetanus, 
!;elaid formation, uterine fibroids, yaws, sleeping sickness, 
elephantiasis, etc. On the other hand, there is a noticeable 
decreased incidence of renal and gall bladder calculi, pros- 
tatic hypertrophy, most of the disease.*! of the alimentary 
tract, cryp.^ipelas. yellow fever, scarlet fever, diphtheria, 
measles, chorea, toxic goitre, refractive errors, trachoma, 
ovarian tumor, varicocele, baldness, carcinomata in 
general, etc. Furthermore, the Negro often reacts dif- 
ferently to hi« disease. We are all aware of his difference 
in reaction to tuberculosis, which is apt to be of the 
rapidly progressing typo and in which the evidences of 
resistance arc not marked. Despite the greater incidence 
of sj'philis amf’ng the colored, there are relatively few 
cases of locomotor ataxia among them. Sickle-cell anemia 
is almost c.xclusively found in Negroes. Pcgardless of the 
cause, there is enough unanimity of opinion among the 
vnrfou.s uTiters to dispel any doubt that there exist dis- 
tinct difference' between Whites and Negroes in morbidity 
and mortality from certain di.'ea.'os. 


Dublin (2) has quoted statistics from the Metropolitan 
Life Insurance Company shondng definite differences in 
death rate, particularly in certain diseases, between the 
white and colored races. Pearl (3, 4) has shown from 
statistics on autopsy^ material from Johns Hopkins Hospi- 
tal, that there are distinct differences in the pathology 
between Whites and Negroes, both in incidence and in 
organological distribution of pathological le.«ions. The total 
mortality in Negroes from diseases of the alimentary’ tract 
and its associated glandular organs was proportionately 
smaller, while that attributable to circulatory and rc.<!pira- 
tory diseases was higher. Pearl has been impressed with 
the difference between Whites and Negroes with respect to 
malignant disease, in incidence and selectivity of organs. 
He found that malignant tumors and malignant metastases 
occur relatively more frequently among Whites, and that 
in Whites the primary growths tend to bo more distributed 
throughout the various organ system.s. Although the total 
number of cancers was relatively smaller in the Negro, the 
relative incidence in the alimentary and reproductive 
systems was higher, because cancer in the Negro tend.? to 
be concentrated in these two .«ystems. These variation.^ In 
neopia.stic diseases .suggest to Pearl that there are biolo- 
gical differences in constitutional pattern between Negroo.s 
and Whites. 

Love and Davenport (5), army investigators, state that 
the nervous system of Negroes shows fewer cases of in- 
.stability than that of the Whites, and that the incidence 
of functional disturbances in the Negro is comparatively 
low. Rosser (0) has emphasized the racial predisposition 
of the Negro to develop adult connective tissue, and he has 
called this the ‘‘fibro-plastic diathesis.*’ He notes that in 
proctologic cases thi.s tendency is manifest as external 
fibrou.s gron-fh.s and internal fibrou.s strictures, so com- 
monly seen in Negroe.s. Ro.^.ser al'^o points out the in- 
frequency of hemorrhoids in Negroe.s. Miller (7) and 
Alsobrook (8) have noted gymecoJogic (ii/fcrences between 
Whites and Negroc'. Paskind (9) conclude.s from a com- 
parative study of the action of atropine in the white and 
colored races, that the Negro is less susceptible to the 
central action of atropine, as evidenced by a slower re- 
•sponse in the change of the heart rate. 

This qualitative and quantitative variation of the Negro 
in reaction to variou.s di.seases ontaiJ.c for its proper eluci- 
dation a careful analy’sis of all pos.'ible diffcrence.s that 
may* exist between the Negro and the Caucasian — an- 
thropological, anatomical, ps.vchological, pathological, en- 
vironmental, .social, economic, etc. 

ANTHROPOLOGY OK THE NEGRO 

The Negro race, as we know it, is one of the three out- 
standing divisions of the Negroid .'tock (10). The other 
two diviVions are the Oceanic Melane.sian.s and the Dwarf 
Black or Negritos. Certain skeletal remains of the so- 
called Grimaldi race, which flourished during the Auragna- 
cian period of the Old Stone Age are probably’ evidences 
of a Negroid stock. Neither the ancestors nor the dc.'ccnd- 
ants of thc-se earJ.v people.*? have been traced, but the dis- 
covery of the remains indicate.*? a differentiation of the 
type at a period antedating the birth of Christ by' some 
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twenty to twenty-five thousanfl years. The rclntioiiphip of 
this primitive proup to the other races has not been made 
out, 

.^ccordinp to the Spanish historian, Las Casas, quoted 
by Matas 02), the first Xepro slaves who were introduced 
from Africa to the Xcw World w’ore landed in Santo 
Dominpo in 1505. With the exception of some tribes of 
Caribs that still inhabit the Gulf coast of Central Anicrica 
and .*^ome islands of the Caribbean Archipelapo, all the 
XepToos on the American Continent arc directly de.scended 
from the black .slaves imported from Africa durinp the 
slave trade (12). The hi.story of the Nepro in the United 
States dates back to Aupust, 1019. A preat many Nepro 
Rub-proups wore introduced Into the American Colonies — 
the Senepalcse, Yoloff, Bnmbara, Afandinpa, Conpo or 
Guinea, .Arada, CafTre, etc. — and these types diflTered 
pliphtly in their physical and mental characteristics. The 
four classes of Xeprocs today arc principally the Guinea 
Xepro, the Yoloff, the CalTrc and the mulatto. The rela- 
tively pure African typc.s are, however, extremely rare be- 
cause there has been such a preat intermixinp of those 
types, both amonpst themselves and between the white 
race. It has been estimated that out of the twelve million 
or more Xeproes in the United Stato.s, ton million are 
mulattoes (13). 

Mo*:! anthropolopists deny that there is .such a thinp as 
a pure race. Boas (N), who is one of the principal pro- 
ponents of this contention, points out, that from a purely 
biolopical point of view, there is no such a true concept as 
race unity. He pocs on to say: “The multitude of pencalo- 
pical linos, the diversity of individual and family types 
contained in each race is so preat that no race can be 
considered as a unit. Furthermore, similarities between 
neiphbonnp races and. in repard to function, even between 
di.stant races, are so preat that individuals cannot be as- 
sipned with certainty to one proup or another.’* Takinp 
this factor into xiccount plus the tremendous miscepenation 
which has occurred in the past tw'o hundred years, one is 
obliped to use the term “race” in only it.s broadest sense 
when referrinp to the Xeproe.s as a distinct proup. We 
repard and clas.sify a person as a Xepro when he has the 
sliphtc.st trace of noproid characteristics, which are domi- 
nant accordinp to Mendelian inheritance, oven thouph he 
seven-eiphts of white blood and reacts to all in- 
tent.*: and purposes as a Caucasian. Whenever, therefore, 
the term “Xeproes” or “Xepro race” is used in this dis- 
cu.'sjon, it is to ho understood that what is meant is a 
proup, hiphly mixed in racial stock and ance.stry, who 
po'*.'C.':.«e.s the so-called neproid characteri.stic.*:. 

AXATOMICAL PECULIARITIES 
Moct of the anatomical peculiarities of the X’cpro arc 
readily rccopni;:ablc and con.stitutc the chief clement? for 
what wc know 0 *= neproid characteristic.s. The Xepro Is 
usually tail in stature, and has a narrow head and propna- 
thou5 jaw. The .‘^kin i** dark brown, the hair is woolly and 
makes a cIo.«o curl, the sclcrac are muddy, the lips arc 
thick and fleshy and the nose is broad and fiat. The audi- 
tory canal is usually very straipht. The sweat plands and 
sebaceous pland*; are hipbly active. The cxccirsivc acthity 
of the sebaceous plands pives a peculiar oily lu.strc to the 
skin, and this oily exudation has a very stronp odor, which 
is stronpest in the most robust. The subcutaneous laj’er is 
thick, and the submucous connective tis.sue is more de- 
veloped (12). 

In addition to the more or less obvious anatomical dider- 
cnce« i>etwee.n Xeproes and "UTiitcs, statistical data reveal 
that in the Xepro the chc«:t circumference is somewhat 
lc.<s (owinp to a rc<!uction in anterior-po«tcrior diameter), 
the nipple? are sliphtly hipher, the pelvis is narrower, the 
iliac cre«t? are lower, the suprasternal notch is sliphtly 
hipher, the extremities are relatively lonpcr, the hair line 
i.*! lower on the forehead, and the intcrocular breadth and 
interpupiilarj' distance arc preatcr (15). Todd (15) has 
shown that certain phj*sical features of the Xepro, mostly 


in the face, are relatively little altered by interbreeding 
with other human stock.s. He calls these “entrenched Xepro 
features” and cites, as examples, the nasal breadth, the 
thickness of the lips, the mouth width, the intcrpupillarj’ 
di.stancc and the ear heipht. On the other hand, pipmen- 
tation, head breadth, total facial heipht and nasal heipht 
are readily modified by hybridization. Herskovits (IG) has 
also pointed out from physical measurements on larpe 
numbers of Xeproes that there is a larpe depree of liomo- 
peneity in spite of the preat intermixing which has 
occurred. 

Bean and Baker (17) have reported that the spleen is 
smaller in X^eproes. This has been confirmed by Pearl and 
Bacon (IS) and later by Moon (19). Bean and Baker (20) 
have also reported that the liver is smaller in Neproos 
than in Whites. Bean (21), in a comparative study of 
White and Xepro brains, found certain racial difForences, 
but these dilTerences could not be verified by ^lall (22). 

The deep pipmentation of the skin, which is so striking 
in the Xepro, is not fully understood. It consists of pig- 
ment granules distributed throughout the lower-most 
layers of the epidermis. There is estimated to be about 
one pram of this pigment, melanin, in the whole skin of a 
Xepro (23). Melanin is an amorphous, organic, colloidal 
dyestuff which contains the indole ring. It is insoluble in 
water and in organic solvents. It is capable of reducing 
certain metallic salts, particularly silver nitrate. The 
melanin-producing cells, molanoblasts, contain a ferment, 
an oxidase, which i.s the sine qua non in melanin for- 
mation (24, 25, 2fi. 27). Accordinp to Bloch (25), this 
ferment converts the colorless substance, 3, 4 — diox^’- 
phenylalanin, which he has called “dopa,” to melanin, 
which colors the cell black (dopa reaction). ThLs particu- 
lar ferment, dopn-oxidasc, is specific for dopa only, and is 
present e.vclusively in colls of melanin-producing tissue 
(25, 27). Whenever dopa-positivo cells arc increased in 
number, we have an increased activity of pigment for- 
mation, and vice versa (27). The darker the skin, the 
more abundant arc the dopn-positivo cells. Thu.s in the 
X'epro the dopa-po.«5itive colls arc very numorou.s, while in 
the albino, they arc absent. The ultimate source of 
melanin, directly or indirectly, is probably tyrosine (24). 
A relation between melanin formation and the endocrine 
plands is suppested by the increase in skin pipmentation 
which so frequently occurs during prepnancy. There ap- 
pears to be a very cIo«c I'escmblancc, perhap.s an identity, 
between the raw material for the manufacture of melanin 
and that which forms adrenaline (23, 2C), i\rclanin is 
hiphly dependent upon the suprarenal plands, and it is 
probable that when adrenaline is not fonned, pipment ap- 
pears in its place, ns for example, in tuberculo.sis of the 
suprarcnals. 

PSYCHOLOGICAL TEXDEXCIES 
Many writinps have appeared in the literature recently 
stre.s.sinp the relation of psychogenic and neuropcnic 
factors to variou.*: diseases, and it becomes ncccssarj' to 
consider the p.sycholopical reactions of the Xepro, in order 
to see what effect they mipht have upon influencinp his 
autonomic and cerebro-spinal nervous mechanism, 

Odum (28) concluded from hi.s study that the Nepro 
easily responded to pleasurable stimuli in an impulsive 
way, but that he lacked perseverance and self direction 
and was more or less indifferent to anythinp bordering on 
the profound. 

Matas (12), in a very extensive paper on surpical pe- 
culiarities of the Xepro, was impre.ssed with the unique 
reaction of the Xepro to operations. He believed that there 
is a lessoned .sen.sibility of the nen'ous sj'.stcm on the part 
of the Xepro to pain and .shock, but that the emotional 
side is well developed, and that there is in him a certain 
tendency to fatalism which leads him to accept accidents 
and illness with all their consequences as parts of the 
inevitable. Eurthermorc, he believed that there is a native 
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an'I charactf'ri'^tic indiffcrenci*, which more certainly re- 
lif.ves the Nc-;:ro from worry ns to the future than is likely 
to he the cn'^e with the white man. 

lJ(-cV.hnm (20) » Howard University, mentions what 
he cnil« the “NeRro complex.’* “This complex is not neces- 
•■arily identical with inferiority complex,” he says: “It is 
an emotional sublimation that enables the Neprro to escape 
dire reality. In this state he is able to simulate happiness,” 

Many p^ycholotrical tests have been employed to obtain 
scientific confirmation of psycholotrical racial differences, 
but there no unanimity of opinion amonj: authorities 
cither as to the value of these tests or as to their inter- 
pretation. KlineborR (.'10) calls attention to many factors, 
independent of race, which may account for some differences 
in the re«:ults of various investigators — familiarity with 
the English lanpuafre. culture, social and economic status, 
rapport between subject and the one administerinfr the 
test, motivation (is the subject doinp his best?), factor of 
samplintr, etc. Harrow and Heath (31) could find no re- 
lation between temperamental type, as defined by questions 
u=C‘d in psychological tests, and physiological responses to 
vnnous stimuli, as measured by frah*anic skin reflex, blood 
pressure, respirations, etc. 

Patrick and Sims (.32), after administering psycholo- 
;:ical tests to NcR’ro and White collepre students in four 
universitie.«, includinc' two Nejrro universities, conclude 
that there are statistically reliable race differences between 
the Nojrrocs and the white proup in introversion. They 
find that there is a tendency for Neprroes to be less intro- 
verteti and more dominant than the white ^rroup. Hurlock 
(33). in te.«tinir White and Ncirro boys of the .ceventh and 
eighth ^rade.«. usins: a modification of the Do^^*ney Will- 
Temperament Tc.st. finds that White boj's arc speedier in 
decision and movement and po.«se.<s prreater volitional per- 
severance than Neero boys, but that Neprro boy.s, on the 
other hand, possess greater self confidence, finality of 
judtrment, motor inhibition and power of coordination of 
impulse.«. She concludes, on the basis of her findinjrs, that 
differences in tempermontal trait.^? do exi.st between Ncjrro 
and White children. The re.«ult.s of McFadden and Dashiell 
(.3-1) are verj* .‘fimiJar, but the d/fforencos are not as 
marked. 

Davenport (35) concludes from his .studios of fairly 
larjTC s.amplos of Whitc.s and Nejrroes, livinpr under similar 
social and economic condition.s and havincr about the same 
amount of schoIa«:tic training, that there are di.stinct dif- 
ference's in mental output between these two races. He 
believes that these differences are racially innate, and are 
probably /lependent upon differences in the structure of 
the sense orjrans and nerv’ous system, which do not reveal 
themselve's ns readily as the physical differences. 

Althouph psycholoqical racial differences arc not marked 
and clear-cut, yet there is sufficient data to indicate that 
there is a tendency toward unique p.sycholoffical responses 
in the Xejrro race. 

ENVIRONMENTAL AND RELATED EFFECTS 

The Ncjtto seems cvolutionally attuned to torrid ^reo- 
irraphical rc;:ions and can work in many places where the 
White cannot, for ho is relatively immune to heat stroke 
and sun stroke. Taylor (3G) , who has written many articles 
on the Ncjrro in relation to his health, has stressed that 
the Ne?:ro is unfit to live in cold climates and doe.^n’t 
flourish wed! above the Mason and Di.von Line. 

Huntington (37) has shown that there is a distinct re- 
lationship between human activity and climate — where the 
weather and temperature is more variable (stimulating), 
there tends to be greater human activity, cnerpy and 
achievement. He points out that the native races within 
the tropics arc dull in thoujrht and slow in action, and 
that a chance, an overstimulation. ha« occurred in those 
Necroc-5 who have potten away from their indigenous en- 
vironment. Ho believes that just as the White men do not 
rc.net well to the tropics, so is there an unfavorable re- 


sponse of the Netrroes to more stimulating climates. Dowd 
(38) has noted a relationship between psychological re- 
actions of the African Ncfrro and the climatic cone in 
which he lives. It has been succinctly said that climate 
calls the tune to which livinjr creatures dance. 

Mills (30) has stro-'^sod the importance of climatic 
factors in various diseases. He is of the opinion that indi- 
viduals have optimum climates to which they arc best 
suited, and that a stimulating climate, where there is a 
jrreat variability of the weather and temperature, cau'^cs, 
in those unacclimated or unfitted, an o.\cc.ssivo enriron- 
mental excitation of bodily function. This, he believes, 
eventually produces general physioloj^ical exhaustion which 
become.^ manifest in various diseased conditions, such ns 
exophthalmic poitre, pernicious anemia and diabetes. Mills 
also points out variations in the female sex function with 
variations in climate. EnRlcmann (10) has shown a trend 
toward earlier puberty for Negroes as one passc.s from the 
tropics up through the southern and central states to New 
England, unth its greater temperature and weather varia- 
bility. It indeed appcnr.s likely that too violent a climate 
can produce functional hyperactivity, ci'pccialJy of the 
nervous and endocrine sy.stom. 

Wood, Jones and Kimbrough (-It) have found gco- 
frraphical variations in the incidence of heart disease. They 
report that rheumatic heart disease is almost twice ns 
common in Massachusetts as in Virginia, but that hyper- 
tension as an ctiologic factor i.s somewhat more prevalent 
in the latter state. Thc.se authors .also report that organic 
heart di.«oa.‘?c is almost twice as common in the Negro .ns 
in the White, but that the reverse is true in angina 
pectoris, de.spitc the fact that syphilis and artcrio.sclero^is 
arc such important ctiologic factors in cardiac disease in 
the Negro. It i? interesting in this connection to note that 
John.son (42) found .riightly more than one-third a.s many 
cases of marked coronarj' sclerosis, in autopsy records of 
patients above the age of 3D, in Negroes as compared to 
Whites. 

Diet certainly play.? a tremendous role in influencing 
the state of health of an individual, but just how great a 
factor it is in inducing certain clinical ontitie.s, particu- 
larly diseases of the digestive tract, is very difficult to 
evaluate. McCarrison (43) has advanced the hypothesis 
that many of our present-day gastro-intestlnal disorders 
arc due to faulty food, which has come .about by our highly 
civilized methods of living. It is interesting that in the 
nine years that he spent in the midst of several isolated 
races in a remote part of the Himalayas, far removed from 
the refinements of civilization, he never saw among them 
a case of asthenic dyspepsia, peptic ulcer, appendicitis, 
mucous colitis or cancer, although he performed on the 
average of 400 major operations yearlj'. He noted that 
these natives used no alcohol and very little sugar, and 
that they subsisted mostly on milk, eggs, grains, fruit and 
vegetables. Because of economic reasons, one of those 
groups moved to another geographical section where 
simple fresh foods were not as easily obtainable, and J^Ic- 
Carrison was surprised to obser\*e that they soon de- 
veloped disorders which were previously unknown to them. 
McCarrison is of the opinion that a faulty diet is at the 
basis of such disturbances as diarrhea, dysentery, gastric 
and duodenal ulcer, intussusception, gastric dilatation, 
colitis and failure of colonic function. He has performed 
animal experiments which give further evidence in this 
regard. Boland (44), who has reviewed a large series of 
white and colored patients in the South, reports that in 
Whites the incidence of appendicitis is .six times that of / 
the Negro, while the incidence of peptic ulcer is twice as 
great and that of biliary’ tract disease is ten times as 
great. He agrees with McCarrison, and attributes these 
differences to a more wholesome diet of the southern 
Negroes- — a diet which he sa>*s is similar to that of Mc- 
Carrison’s East Indians. 

While it cannot be denied that diet plays an important 
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! 




t 


tomy lione ' 

52 

109138 

I' 

so 1 

Carcinoma of 

1 

! 

N.U. 

ft ' 

0 

Refuse*! operation 



1 

ftomnch 

1 


'27 



63 

102753 

M 

55 I 

Carcinoma of 


no 

0 

0 

Tnoprmhle lesion j 


1 

stomach 


85 

10 j 


with liver metns. | 
tasis j 

54 

1 

. 99pf,3 1 

M 

36 

Cnrcinomn of 

Poss. rastrie luf« 

K.rt. 

0 

Pf*s. 

Refuse*! operation j 

i 

1 

1 

stomach 



*5 


1 

1 

65 

100735 1 

M ! 

51 1 


Poss. traction d|. 

80 

ft ' 

ft 

Ruhtolal rastrec- 1 




stomach 

vcrtlculum of 

— 



tnmy 1 

! 





jejunum 

r,o 

• 



6G 

lOOClO ' 

M 

55 



ir.o 

fi 

0 

Cach. death, t^llh 



stomach 


90 



widespread 






15 


metastasis 

57 

100327 

M 

40 

Carcinoma of 

. 

N.n. 

ir, 

Pns. 

Ruhtntnl rrslrec- 




stomach 





tomy 








50 



58 

123830 

M 

42 

Carcinoma of 

Chronic jrastritW. 

110 

ft 

K.n. 

Cnch, death mIOi 





stomncli 

Coronary dlscrse j 

— 



nntrni lnvo]\e- 






CO 

29 


ment nn<i pul- 
monar?*met.nstn*ls 


69 

105942 

M 

64 

Carcinoma of 


140 

N.R. 

0 

Ix'slon at level of 




c«ophnt:u^ 





pupra-slcrnai 





! 

no 



notch. Gaslros- 
tomy done 


CO 

125793 

M 

50 


Lues ‘ 

no 

26 

Pos. 

At junction of 




c^ophairux 

Mcmcolon 





miildle nn«l lower 






TO 

41 


thin! 

Cl 

125738 

M 

49 

Diaphracmatic 

Chronic irn«tritis. * 

190 

12 

0 

r)>sphai:ie symp- 





eventration? 

Art. eel. heart 





, toms sliphUy 






disease t 

90 

24 


lmi»rnvrsi 

C2 

109278 

M 

31 

Catarrhal .»aund}rc 

Quest, duodenal ' 

130 

N.R. 

0 

Improved 






ulcer second t 

portion ; 

75 



1 

C3 

109324 

r 

33 

Catarrhal jaundice 

1 

105 

1 N.R. 

ft 

i 

1 Died 2 weelra. 








I 


1 Autopsy. Liver 







60 

i 

1 


i necrosis on 

, autopsy. Ktlolory 

ohseure 

C4 

109312 

F 

42 

Catarrhal Jaundice 

Possible Pall blad> , 

145 

N R. 

0? 






der patholopj* 




Wrss, i Kahn 

1 arc nepntlvc 


G5 

11C57G 

M 

37 

Catarrhal jaundice 

Lues. poss. hepatic 

N.n. 

41 

Pos. 

j Alcoholic hl-tory. 





1 

1 

lues 


59 


j Improvisl rapidly 

Cfi 

116577 

1 M 

i 

30 

! Catarrhal inundire 


N.n. 

60 

1 

i N.R. 

0 

[ Rapid improvement 

Cl 

94549 

M 

27 

' Catarrhal jaundice 

Primary lues 

125 

rr>s. 

t Penile chancre on 










! adm. Jaundice 








1 


1 cleared rapidly 

6« 

95182 

r 

j 22 

! Catarrhal jaundice 

Lues. Poss. luetic 

N.R. 

■ N.R. 

IV 7 S, 

(islnctose lest r»il. 




i 

■ 

hepatitis 


1 


tlve. Improve*! 
rapidly 

69 

112557 

! r 

j 33 

CaLarrhal jaundice 

l<ues 

116 

■ 49 

Pm. 

Rapid imprrnem.er.t 




j 

i 

1 

i 

80 

60 


1 
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part in producing gastro-intestinal derangements, yet the 
differences in the incidence of diseases between Negroes 
and 'WTiites are so great and so consistent, even in large 
urban communities where the Negro of necessity eats the 
food of modem civilization with his white neighbors, that 
it is extremely unlikely that dietary factors can account 
for the statistical variations. Rivers (45), in studjdng a 
group of Negroes in central Texas, was impressed with 
the rarity of peptic ulcer sjTidrome among them, j-et he 
found that their diet was unbalanced, they ate whenever 
they could and whatever they could get, thej- lived under 
pathetic hygienic conditions, they dissipated recklessly, 
their habits invariably included the abuse of tobacco and 
alcohol and their hours of sleep were very irregular. . 

Although social and economic factors do not concern us 
much in a study of this kind, nevertheless, thej’ do exert 
considerable weight indirectly. Many of the factors previ- 
ously mentioned are obviously greatly influenced by social 
and economic conditions. Herskorits (46), who has prob- 
ably made the most comprehensive study of the physical 
anthropologs' of the American Negro, points out that there 
is even a social factor in the formation of the ts’pe of the 
Negro. He finds that for the most part dark Negroes 
marry light-colored women, and he believes that this is 
due to the conscious or unconscious desire for light skin, 
which becomes sjuionomous with social elevation, lack of 
prejudice and greater opportunity. 

It appears from statistical and other evidence that a 
change has been gradually occurring in the incidence of 
various diseases in the colored race. The general morbidity 
and mortality were less than that of Whites in the South 
during the whole period of slavery, up to the time of 
emancipation, but there has been a great increase since 
1864, and now the rates for the Negroes are generally 
higher than those of the Whites (2, 12) . 

Miscegenation with the White race no doubt plays a 
large role in these variations. The opinion has been ex- 
pressed by many writers that hybridism greatly increases 
the general susceptibility to diseases. Sfatas (12) has 
found that dental caries and alveolar abscesses are re- 
latively rare in the dark Negro but common in the light 
mulatto, and he also expressed his belief that syphilis is 
less virulent and less fatal in relatively pure Negroes. 
Hoffman (47), discussing race amalgamation, said: “What- 
ever the race may have gained in an intellectual way, 
which is a matter of speculation, it has been losing its 
greatest resources in the struggle for life, a sound physical 
organism and power of rapid reproduction.” 

Hoffman (48) has very comprehensively reviewed the 
racial factors in cancer, and points out, that although 
malignant tumors were very infrequent in the slave popu- 
lation and are rare in practically all parts of present-day 
Africa, the present cancer mortality in the Negro is 
rapidly rising and is approaching that of the Whites. 
Tuberculosis was said to be unknown among the savage 
tribes of black men that inhabit the meagerly-explored 
regions of equatorial Africa, and among those who lived 
on the coast of Guinea in the early days of the slave trade 
before colonization by white men (12). Although recent 
figures show a decline in morbidity and mortality' rates 
from tuberculosis in Negroes, there is still more than two 
and a half times the incidence in Negroes as compared to 
the White race. Similar changes are apparent in hyper- 
tension. Donnison (49) rarely saw hypertension in an 
African native, but reports now indicate the great inci- 
dence of this condition in American Negroes (41, 50, 51, 
52). Pollock (53) has indicated the relative and absolute 
increase of mental diseases in the Negro in the United 
States from 1910 to 1923, especially in the North. Although 
diabetes mellitus was formerly a rather uncommon con- 
dition in Negroes, the mortality rate is now almost that 
of the Whites (2). I,eopold (54) shows evidence that in 
the female sex diabetes is even slightly more common in 
the colored race. Simflarly cases of hemophilia (55) and 


pernicious anemia (56) in the Negro have recently been 
reported in the literature, but there is some doubt whether 
these conditions have ever been seen in a relatively pure- 
blooded Negro, although the case of hemophilia reported 
by Crandall (55) may be one of these extremely rare cases. 
Cases of Addison’s disease in the Negro have also recently 
appeared in the literature (57), bringing the total number 
of reported cases to fourteen. It arouses speculative inter- 
est that, although tuberculosis is the etiologic factor in 
the vast majority of cases of Addison’s disease and in 
spite of the great incidence of tuberculosis among the 
colored population, Addison’s disease in the Negro is ex- 
tremely uncommon. 

The Negro is becoming more and more a part of the 
hustle and bustle of modern cirilization, with its increas- 
ing responsibilities, greater psychic and mental stimula- 
tions and faster methods of living, and it is very likely 
that this is an important factor in the increasing incidence 
of certain diseases among Negroes. The opinion expressed 
by Moschcowitz (58), that such diseases as essential hyper- 
tension, Graves syndrome, gastric and duodenal ulcer, 
cardiospasm and irritable colon are of psychogenic origin, 
is very persuasive and is corroborated to a certain degree 
in the Negro, in that these diseases have steadily shown 
an increase in the colored race since the abolition of slavery 
when the Negro has had to compete with the Whites in 
the economic struggle for existence. 

STUDY OF CASES 

The records of all Negro patients admitted to the 
gastro-intestinal service of the Graduate Hospital of 
the University of Pennsylvania during a five year 
period were completely surveyed. During this period 
the total number of admissions to the Graduate Hospi- 
tal on all services was 37,324. Of this number 7,480 
(Z0%) were colored patients, of which 4,529 (12%) 
were females and 2,951 (8%) were males. The total 
number of admissions to the gastro-intestinal service 
during this time is, unfortunately, not easily available. 
The total number of colored gastro-intestinal patients 
who were studied during this period was 115 (Tables 
I-V incl.), and this represents many and multiple re- 
admissions, many of these patients, especially those 
with peptic ulcer, having been admitted more than 
three times during the five years. These patients have 
been divided into groups, showing the sex ratio, 
average age, and percentage of each group (Table 
VI). Although these patients constitute the vast ma- 
jority of colored patients admitted to the hospital w'ith 
gastro-intestinal symptoms, yet it should be pointed 
out that some patients with digestive disorders may 
have been on other services (medical, surgical, etc.), 
either because the digestive complaints were minor to 
some other complaint or else because of a mistaken 
diagnosis at time of admission. Nevertheless, it is felt 
that this data represents a cross section of the gastro- 
intestinal diseases in the colored race in Philadelphia. 
It is unfortunate that the material from which this 
data is draivn does not allow a differentiation behv’een 
relatively full-blooded Negroes and mixed bloods, and 
it is hoped that in the future this discrimination ivill 
be made. 

Considering the number of patients studied, regard- 
less of the number of admissions, the Negroes con- 
stituted 27% of carcinomata of the stomach (Whites 
27, Negroes 10), 13.5% of duodenal ulcers (VTiitcs 
121, Negroes 19), 16.6% of gastric ulcers (Whites 
37, Negroes 7), 7.3% of cholelithiasis (Whites 101, 
Negroes 8) and 11.1% of idiopathic ulcerative colitis 
CnTiites 32, Negroes 4). Taking into account that the 
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Table IV 



Case 

Sex 

Age 

Primarj' Diagnosis 

Secondary Diagnosis 

BP 

Acid 

Lucs 

Remarks 

70 

110C87 

F 

25 

Catarrhal jaundice 

Lues 

100 

28 

Pos. 

Rapid impro\emcnt 







72 

39 



71 

121822 

M 

43 

Catarrhal jaundice 

Lues. Rheumatic 

152 

30 

Pos. 

Rapid impro\ement 




heart disease 

■ 

■ — 









90 

56 



72 

125658 

F 

17 

Catarrhal jaundice 


130 

17 

N.R. 

Rapid impro% emont 







4S 

40 



73 

109294 

F 

29 

Hepato-cellular 


120 

N.R. 

Po^.? 

Jaun. dev’d after 



jaundice, arsenical 


so 



intensive anti- 
luetic thcr. Wass. 

& Kahn ncg. 





74 

115819 

F 

22 

Acute cholecystitis 

Cholelithiasis Lucs 

116 

N.R. 

Pos. 

Cholecystectomy 






— ■■■ 



after anti-luetic 







90 



therapy 

76 

109279 

F 

27 

Cholelithiasis 

Chr. Cholecystitis 

120 

N.R. 

0 

Cholecystectomy 







70 




76 

108124 

M 

53 

Cholelithiasis, 

Aortic sclerosis 

135 

N.R. 

0 

Improved. Refused 





common duct 





surgery 







76 




77 

109265 

P 

39 

Cholelithiasis 

Chr- Cholecystitis 

130 

N.R. 

0 

Cholecystectomy 







85 




78 

08231 

F 

31 

Cholelithiasis 

Chr Cholecystitis 

118 

N.R. 

0 

Cholecystectomy. 










(Reoperated 2 







76 



years later, ad- 










hesions 

70 

122723 

P 

46 

Cholelithiasis 

Chr. Cholecystitis 

N.R. 

0 

Pos, 

Refused surgery 






Lues, achylia 









gast. (histamine) 


11 



80 

121803 

F 

33 

Cholelithiasis 

Chr. Cholecystitis 

140 

13 

Pos. 

Refused surgery 






Lues 

- 

— — 









100 

32 



81 

126666 

F 

50 

Cholelithiasis c 
cystic duct block 

Chr. Cholecystitis 

N.R. 

N.R. 

0 

Cholecystectomy 

82 

96437 

F 

56 

Chr. cholecystitis 

Pericholecystic 

170 

30 

0 

Cholecystectomy, no 






adhesions, C. V. 




stones found 






renal D. 

no 

60 



83 

123878 

F 

48 

Carcinoma-head of 

Diabetes Me!. 

270 

32 

0 

Cholecysto-gnstros- 





Pancreas 

Cardio Vase. 


— 


tomy 






Renal Disease 

104 

48 



84 

126790 

M 

54 

Carcinoma of pan- 

Perforation of CA 


36 

Pos. 

Wide-spread meta. 






of stomach, tabes. 




Gastric malig. 






optic atrophy 

80 

56 


ruptured. Died 
after laparotomy 

86 

12SOOS 

M 

54 

Carcinoma of head 
of pancreas with 
meta. to iiver 


132 

78 

N.R. 

Pos. 

Cholecysto-duoden- 

ostomy 

86 

101925 

P 

46 

Portal cirrhosis 
with ascites 

Lues, Colonic Di- 

212 

36 

Pos, 

Little improvement. 





verticulosis. 




Signe<l release 






Umbilical hernia 

85 

65 


after one month 

87 

116683 

M 

45 

Toxic cirrhosis 

Primary CA of 

100 

37 

Pos. 

Persistent ascites. 






liver- Lucs 


— 


Died after sev. 






Hypopreteinemia 

70 

53 


adm. Autopsy 
showed beginning 
CA of liver 

88 

100577 

F 

33 

Colon Stasis 

Lues 

110 

N.R. 

Pos. 

Pain right side and 







— — 



headache. Slight 







85 



improvement 

89 

92904 

M 

20 

Colon Stasis 

Poss. duodenal 

126 

20 

Pos. 

Improved 






ulcer. Luc-s 










80 

35 



90 

125762 

F 

73 

Irritable Colon 

Hyperten. and Art. 

200 

N.R. 

Pos. 

Studies failed to 






Scl. heart dis- 




show suspected 






ease. Tertiary’ 
lues. Cataract, 

104 



malignancy. 

Improved 






O.D. 




91 

100967 

M 

4S 

Colonic diverti- 
culosis 

Lucs 

200 

N.R. 

Pos. 

X-ray also shows 


115970 



Luetic heart dis. 

125 



colonic irrita- 
bility and spa-sm 


92 

M 

64 

Diverticulitis c 
divcrticulosis 

Art, Scl. heart dis. 
Lucs 

180 

62 

Pos. 

Improved 







no 

76 
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Table V 



Case 

Sex 

Age 

Primary Diagnosis 

Secondary Diagnosis 

BP 

Acid 

Lues 

Remarks 

03 

1I3G05 

F 

00 

Colonic Diverticu- 

Art. Scl. Heart 

170 

42 


Improved 





losis 

Dis. Esophagitis 

— 









108 

C2 



94 

103880 

F 

57 

Polyposis of cotun c 

Metastasis to liver 

124 

0 







mnlig. degen. 

and other viscera 

7C 

15 


operation 

95 

103127 

F 

CO 

Intes. Obstr. e 

Culunic Diverticu- 

135 

N.U. 

N.R. 






Perf. Jejun. 

lusis. Jejunal 

— 






i 

Ulcer 

Diverticulum 

55 



»howe<l 3 jeiun. 
ulcen, one perf. 

or, 

10S908 

M 

i 

Intes. Obatr. Small 


130 

N.R. 

0 

Adlieuions from 




1 

bowel p, op. 


?0 



previous opera- 
tion 

97 

I1027C 

M 

J5 

Intermit, small 

Incisional hernia 

125 

24 

PC’S. 






bowel obstr. p. 


__ 

—— 

pre'dous opera- 

1 




op. 


85 

29 


tion 

, 9S 

105799 

F 

' 32 

Idiopathic ulcer. 

Nutritional Edema 

100 

20 






■ 

Colitis, chronic 


— — 

— 


months. Autop. 







74 

45 


conf’d diagnosis 

99 

108130 

F 

\ 32 

Idiopathic ulcer. 


115 

35 


Improved 





Colitis, chronic 



— 








70 

CO 



100 

93589 

il 

57 

Idiopathic ulcer. 


1C4 

N.R. 

0 






Colitis, acute 


9S 



course. Improved 

101 

109326 

F 

15 

Idiopathic ulcer. 

Chr. Mastoiditis 

N.R. 

N.R. 







Colitis, chronic 





mastoidectomy 

102 

97597 

F 

32 

Amoebic Dysentery 

Lues 

218 

23 


Amoeba recovered 







— 



in stools 







C8 

30 



103 










98501 

11 

42 

Tabes Mesenterjca 


148 

15 

N.R. 

Huge retroperiton. 







— 



Mass on oper. 







100 

40 


(Tbe.) X-ray 
therapy 

lOi 

117530 

H 

46 

Tbe. of intes. 

Lues. Peritonitis 

140 

D 

Pos. 






lymph nodes. 

Mucoid Adeno- 

— 

— 

after exploratory. 





liver and sem. 

carcinoma of 

75 

1C 


Autop. conf’d 





vesicles 

stomach 




diagnosis 

103 

10S501 

H 

20 

Tuberculous peri- 


no 

IE 

0 

Liver tests nega- 





tonitls 


— 



live. Exploratory 







C5 



revealed true 
diag. Improved 

IOC 

108509 

11 

27 

Chronic peritonitis. 

Ascites 

140 

0 

Pos, 

Liver tests nega- 





probably tubercu- 

Lues 


— — 


tive. Refused 

107 




lous 


88 

45 


exploratory 

laparotomy 

10S505 

F 

25 

Generalised miliary 

Toxic cirrhosis, 

95 

N.R. 

0 

Autop. showed ex- 






Tbc. hepatitis. 




tensive miliary 






Pleurisy 

65 



Tbc. 

108 

12C125 

11 

41 

Acute Appendicitis 

Lues 

120 

N.R. . 

0? 

Treated consen’a- 





Trau. Cataract, 

— 



lively. Improved 






O.S. 

75 



109 

I129C9 

F 

36 

Ljmphopathia Ven. 

Partial intes. obst. 

114 

N.R. 

0 

Frei test positive 





with rectal stric- 

Recto-vag. fistula 

— 







ture 

Ventral hernia 

78 




110 

109881 

F 

27 


Colonic Diverticu- 

120 

8 

Pos. 

Prim. Diagn. of 






losis. Poss. Hep. 


— 








lues 

90 

24 


of symp. 

111 

109283 

11 

00 

Lues 

Portal cirrhosis 7 

148 

25 

Pos. 

Prim. Diag. of lues 






Hepatitis-luetic 7 


■— 


due to mult, of 






Pulmonaiy Tbc. 

100 

45 


symp. Died later 
of eereb, throoib. 

112 

10S450 

M 

49 

Hyperten. and 

Tertiary lues 

195 

37 

pos. 

Adm. c. vomiting 





Card. Vase- Reno] 


— 

— ■ 


and weakness. 





Dis. 


155 

53 


Impro%’ed 

113 

112044 

M 

50 

Ruptured Aortic 

Lues 

96 

N.R. 

Pos. 

Admitted with dys- 





Aneurysm 

Pulmonary Tbc. 

— 



phagic symptoms. 







CO 



Autop. done 

IM 

109399 

M 

40 

Pellegra 

Alcoholic Gastritis. 

135 

0 

0 

Admitted with 





Food Deficiency 

— 

31 


vomiting. Died 







no 

Pos. 

shortly thereafter. 
Autopsy 


N.R. 

115 

112C25 

F 

28 

Hypothyroidism 

Gastric atony and 

104 


Adm. with hist. 






Stasis. Lucs 

— 



suggesting G.B. 







70 



pathology 
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Negroes constituted 20% of the total number of ad- 
missions, these figures tend to show a greater incidence 
of gastric carcinoma and a lower incidence of peptic 
ulcer and ulcerative colitis in the colored race, while 
there is a marked decreased incidence of cholelithiasis 
in the Negro. There was only one Negro patient out 
of the 116, in whom a primary diagnosis was made of 
a functional disturbance. The rarity of mucus and 
spastic colitis and of the various gastro-intestinal 
neuroses in Negroes seen at the Graduate Hospital in 
previous years has been mentioned before (5d). 

Many writers, particularly in the South, have noted 
the infrequency of peptic ulcer in the Negro (44, 45, 
51, 60, 61, 62, 63, 64). However, Steigmann (65), in 
a recent study at Cook County Hospital, found no ap- 
preciable racial difference in the incidence of peptic 
ulcer, and he believes that the Negro is just as suscep- 
tible as the white person when he is subjected to the 
same environmental, psychogenic strains, such as are 
present in industrial centers. Jaffe (66), working in 
the same hospital, found on autopsy material that, 
although peptic ulcer was a more frequent cause of 
death among white people, there was about the same 
incidence on routine autopsies. The probable reasons 
for this variation in statistics will be alluded to later. 

Many theories have been advanced to explain the 
genesis of peptic ulcer, and these have been briefly 
summarized by Stix (67), as follows: (1) Gastritis 
theory, first advanced by Cruvellier in 1829 (Propon- 
ents: Konjetzny, Faber, Korbsch, Puhl, Kalina, etc.). 
(2) Neurogenic theory, first advanced by Rokitansky 
about 1845 (Proponents: V. Bergman, Cushing, West- 
phal, Robinson, Levison, etc.). (3) Circulatory theory, 


first advanced by Virchow in 1853. (4) Mechanical 
theor>' (Aschoff, Bauer). (5) Infectious theory (Rose- 
now, Billings, Passler) . (6) Peptic theory (Buchner, 
Sippy). (7) A combination of two or more theories 
(Rivers, Westphal, V. Bergman, Krehl, etc.). 

In all probability peptic ulcer is a constitutional and 
sj'stemic derangement, in which gastric manifestations 
are predominant. Rivers and Vanzant (68) have 
pointed out that many patients who first present them- 
selves with symptoms of peptic ulcer do not have peptic 
ulcer, but are of the same type in which peptic ulcer 
is found. These patients often turn up later on wth 
demonstrable peptic ulcer. The relation of body type 
and constitutional build to various diseases, which was 
first brought to attention by Stiller (69), has been 
stressed by Draper (70, 71) and others with regard to 
peptic ulcer. However, Feigenbaum and Howat (72), 
after evaluating their anthropometric studies, do not 
believe that there are distinctive, anatomic character- 
istics of patients with either peptic ulcer, cholecj'stitis 
or diabetes mellitus. Nevertheless, regardless of body 
type, it is well-recognized that peptic ulcer is gener- 
ally associated with an unstable vegetative nervous 
mechanism, in which the parasympathetic division is 
usually predominant. 

The familial tendency to develop peptic ulcer is well 
known and suggests a genetic factor. Dickinson (73) 
has cited five children in the same family with peptic 
ulcer, all of them being of the asthentic habitus. 
Meyer, Maskin and Necheles (74) found in testing the 
gastric acidity of 82 healthy relatives of ulcer patients 
that most of them exhibited either too little free acid 
or too much free acid. 

Rivers (45) has thoroughly discussed the factors in 
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Disease 

No. of Cases 

% of Group 

Sc 

M 

X 

F 

Average Age 

Duodenal Ulcer 

16 

13.8 

11 

6 

39.1 

Gastric Ulcer 

4 

3.6 

2 

2 

43.7 

Duodenal and Gastric Ulcers 

3 

2.6 

3 

0 

36.0 

combined 






Chronic Gastritis 


D.6 

6 

5 

41.5 

Malignancy 

16 

13.8 

12 

4 

61.1 

Acute Digestive Upset 

G 

6.2 

2 

4 

26.0 

Gastric, Duodenal, or Colon Stxisls 

4 

3.G 

1 

3 

25.0 

SO'Called Catarrhal Jaundice 

11 

9,6 

6 

6 

30.9 

Primary Liver Disease 

3 

2.G 

I 

2 

39.7 

Gall Bladder Disease 

0 

7.8 

1 

s 

39.G 

Tuberculous Involvement 

6 

4.4 

4 

1 

33.2 

Ulcerative Colitis 

4 

3.6 

1 

3 

34.3 

Intestinal Obstruction 

3 

2.6 

2 

1 

44.0 

Colonic Diverticuli 

3 

2.6 

2 

1 

57.3 

Duodenal Diverticulum 

1 

0.8 

— 

1 

55 

Amoebic Dj'sentery 

1 

0.8 

— 

1 

32 

Gastric Crisis of Tabes 

1 

0.8 

— 

1 

43 

Irritable Colon 

1 

0.8 



1 

73 

Acute Appendicitis 

2 

O.S 

1 



41 

Miscellaneous 

12 

- 

5 

7 

— 

Total 

125 

- 

69 

66 

- 
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the genesis of peptic ulcer, and emphasizes the am- 
bitious, intensive, and high-strung characteristics of 
peptic ulcer patients. The Negroes, as a general rule, 
as has been previously brought out, are not of this 
type, but it is certainlj’ conceivable that under in- 
creased environmental stimulations, they may react 
inwardly and outwardly as violently as anj'one else, 
and thus predispose themselves to various psychogenic 
disorders. Differences in reactivity, in emotional re- 
sponsiveness and in temperament are only differences 
in threshold or degree and an emotionally sluggish 
person will respond as intensely as the most extreme 
individual of the opposite end of the distribution 


curve, provided the stimulus is sufficiently raised (13). 

Psychogenic factors in the production of peptic 
ulcer have been stressed in many recent writings (45, 
58, 63, 64, 65, 75, 76, 77). In fact, Eobinson (78), 
giving an etiological classification of gastro-duodenal 
ulcerations, even suggests substituting the term 
“ps 3 'chogenic ulcer” for common chronic peptic ulcer. 
That emotional disturbances have a profound effect on 
the various functions of the body has been emphasized 
by Cannon (79), Alvarez (80, 81) and others. Pavlov 
(82) demonstrated psychic effects on the phj’siologj' 
of digestion in animals long ago. It is doubtful, how- 
ever, whether animals ever develop chronic peptic ulcer 


Table VTI 

Peptic ulcers in previoxts five year period not recorded before 



Case 

Sex 

Aee 

Primary Diagnosis 

Secondary Diajrnosis 

J3P 

Acid 

Lues 

Remarks 

1 

SO0C3 

sr 

48 

Duodenal Ulcer 

Spontaneous 

130 

80 

0 

Disch. as Imp. 






Pneumothorax 

— 



after 1 month. 







70 

95 


Spont. pneumo- 
thorax, prob. Tbc. 

2 

S5942 

M 

58 

Duodenal Ulcer 


N.R. 

100 

N.R. 

Pt. very art. eel. 








. — 


hoola older than 








120 


stated affe. Ob- 
stnicth'e symp- 

( 









toms 

3 

S546S 

M 

40 

Duodenal Ulcer 


140 

35 

0 

DIschamed ns imp. 









after two weeks 







84 

CO 



4 

01037 

SI 

38 


Pyloric Obstruct, 

N.It. 

45 

Vos. 

Hist, of recurrent 









attacks. Opcntlcd 








G5 


in another ho<p. 
for excision of 
ulcer 

5 

8^812 

F 

21 

Duodenal Ulcer 

Chronic P.I.D. 

125 

120 

. Pos. 

Dischartred as imp. 








after one month 







80 

155 



C 

&39-19 

F 

24 

Duodenal Ulcer 


N.R. 

N.R.' 

0 

Adm. c hematem. 

Pt. siffned release 










after 114 weeks. 
Not comp, studied 

7 

71603 

SI 

41 

Duodenal Ulcer 


310 

65 

0 

Pt. later dev. a per- 
foration. Died 







72 

95 


followine op. 
Autopsy done 

8 

76474 

SI 

56 

Duodenal Ulcer 

HvT>crten8ive Heart 
Disease 

204 

60 

0 

Discharged as imp. 
after two weeks 






320 

80 



0 

60746 

F 

39 

Duodenal Ulcer 

Chronic Tonsillitis 

N.R. 

65 

0 

Discharged as imp. 
after 2H weeks 








100 



10 

58564 

SI 

32 

DuMenal Ulcer 

Chronic Tonsillilts 

N.R. 

75 

Pos. 

Discharjred as imp. 
after one week 








95 



11 

75086 


38 

Duodenal 


N.R. 

40 

0 

Hist, sugtfestive of 
duod. ulcer. * Pt. 





Ulcer 



65 


sigmed release 

12 

58794 

M 

45 

Duodenal and 


N.R. 

20 

0 

Adm. several times. 





Gastric Ulcer 



45 


pastro-enteros- 

tomy 

13 

67223 

M 

29 

Mesenteric Tbc. 

Duodenal Ulcer. 
Pyloric Obstr, 

N.R. 

45 

Pos. 

Autopsy confirmed 
diagnosis 






Lues 





U 

79461 

F 

29 

Gastric Ulcer 


120 

30 

Pos. 

Had a trastro-enter*^ 
ostomy 10 years 







80 

40 


before 

15 

90637 

SI 

38 

Gastric Ulcer 

p3'loric Stenosis 

N.R. 

45 

0 

Discharged as imp. 
after three weeks 








CO 



16 

74046 

F 

CO 

Gastric Ulcer 

Colon Stasis. 

118 

50 

Pos. 

Discharged as imp. 
after three weeks 






Lues 

84 

75 



17 

58327 

M 

32 

Gastric Ulcer 

Lues 

N.R. 

60 

Pos. 

X-ray somewhat _ 
sugg. of gastric j 








80 


ulcer. Pt. signed ; 
rel. Was not re- ! 
rayed ) 
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as we know it in man, although Fox (83) has described 
ulcers in captive wild mammals, particularly in Pri- 
mates and Carnivora, which i-esemble human peptic 
ulcer. There seems little doubt that psychogenic 
factors are definitely related to peptic ulcer, and if we 
are to believe that the Negro is innately less respon- 
sive to psychogenic influences, then we would expect to 
find a decreased incidence of peptic ulcer in the colored 


39 years of age showed evidences of arteriosclerosis, 
and only three of these were luetic. In three out of the 
four patients who had both gastric and duodenal ulcers 
there was a positive Wasserman. 

Bockus (59) has pointed out that peptic ulcer symp- 
toms in the Negro are usually less classical, and that 
the amount of pathology found at operation and 
autopsy is often greater than what one might expect. 


Table VIII 

iO patients with peptic ulcer 



No. of 
Cases 

S 

M 

ex 

F 

Aver. 

Age 

No. with 
Gastritis 

No. c 
Lucs 

Obstr. 

Symptoms 

Perforation 

HeinorThago 

Operation 

Daodcnal 

28 

19 

0 

40.0 

26 

8 

8 

2 

3 

6 

Ulcer 











Gastric 

8 

4 

4 

40.5 

4 

4 

1 

2 

1 

3 

Ulcer 











Duodenal and 

4 

4 

0 

38.3 

3 

3 

3 

1 

0 

3 

Gastric Ulcer 








(gastric) 



Combined 











Total 

40 

27 

13 


£2 

IS 

12 

5 

4 

11 


race. In order to get a more accurate estimate of 
peptic ulcer in the Negro, additional cases were taken 
from the previous five year period, which had not been 
recorded in the later years (Table VII). The total 
number of ulcer patients during the ten years, regard- 
less of the number of admissions, was forty (Table 
VIII). There were 28 cases of duodenal ulcer (19 
males, 9 females), 8 cases of gastric ulcer (4 males, 
4 females) and 4 patients in whom both gastric and 
duodenal ulcers were at some time found (all males). 
The ages ranged from 15 to 63 and were quite dis- 
persed throughout all the age groups. There was a 
slight tendency for an Increased incidence in the older 
ages, eleven (27.5%) being 48 or over. The average 
age for the duodenal ulcer group was 40.0, that for the 
gastric ulcer group was 40.5, while in the patients 
having both gastric and duodenal ulcers, the average 
age was 38.3. The majority of these ulcer patients, 
especially those in the later years of this study, when 
we have become more "gastritis conscious,” showed 
evidences of chronic gastritic changes, as evidenced by 
a dirty gastric residuum containing many epithelial 
and pus cells, by fuzziness and irregularity on roent- 
genographic examination, and in many cases b 3 ' 
gastroscopic appearance. Five of the patients (12.5%), 
all males, had at some time an acute perforation of 
their ulcer (3 gastric, 2 duodenal). Four patients 
(10%), 1 male and 3 females, were admitted with 
gi-oss bleeding (3 duodenal, 1 gastric). Twelve patients 
(30%) had evidences of pj’loric obstruction (8 duo- 
denal, 1 gastric, and 3 with combined ulcers). Eleven 
of the patients (27.5%) at some time underwent an 
operation for their ulcer. There was nothing charac- 
teristic or remarkable about the blood pressures. On 
gastric analysis most cases showed varying degrees of 
hyperchlorhydria, while the remaining ones exhibited 
generally a high normal free acid. There were no cases 
of achlorhj’dria, and in only one case was there less 
than a normal acidit.v. Sixteen of the patients had a 
positive Wasserman reaction, eighteen showed no evi- 
dences of lues, and there was no record of the remain- 
ing six. The ulcer patients with lues occurred mostly' 
in the younger age group. IMost of the patients passed 


He has also been impressed with the greater frequency 
with which sj'philis and tuberculosis act as causative 
factors in producing pathology in the upper gastro- 
intestinal tract in Negroes, even though these lesions 
are rare. Bockus doubts if he has ever seen peptic 
ulcer in a pure-blooded Negro, who did not have in 
association either advanced gastritis, syphilis, marked 
arterio.sclerosis or tuberculosis (94). 

Although syphilitic lesions are rare in the gastro- 
intestinal tract, one often wonders what part syphilis 
mav plav as a predisposing factor to other conditions 
or in influencing certain diseases, such as peptic ulcer, 
with which it may be coincidentally associated. It 
is interesting that visceral syphilis, except cardio- 
vascular involvement, practically never occurs con- 
comitantly with para-luetic manifestations (tabes or 
paresis) (95). In the present series of 115 cases. SO 
cases .showed definite evidence of syphilis, 3 cases were 
Questi onably lu etic. 52 cases .showed no evidence of 
involroment and 10 cases were not recorded. In nine 
cases in which syphilis was associated it was felt that 
the luetic factor played some part in the sympto- 
matology’. (Cases 23. 24. 25. 30. 34, 65. 68. 110 and 
111). Bockus and Bank (96) have reported cases 
of upper gastro-intestinal diseases associated with 
.syphilis which did not respond well until after anti- 
luetic treatment was instituted. They have emphasized 
the multiplicity of X-ray findings and the presence of 
retention or stasis in the terminal esophagus or term- 
inal duodenum in those cases in which the lues is 
plaving an active part. 

There were ten cases, in this colored series, of carci- 
noma of the stomach, 8 males and 2 females. The ages 
ranged from 36 to 61. most of them being around the 
fifth decade. The average age was 49.1. Nine of these 
patients showed an achiorhj’dria, while in the remain- 
ing one there was a hj’pochlorhydria. In most of the 
cases the lesion was in the antral part of the stomach. 
All cases showed rather advanced lesions. Fitts (97) 
has also pointed out the infrequency of finding early 
gastric carcinomata in the colored race, and, in his 
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comparative series of White and Neg-ro cases, the 
Negroes showed more frequentlj- an absence of free 
hydrochloric acid. 

The low incidence of cholelithiasis in Negroes, found 
in this study, has been often noticed (12, 42, 98, 99, 
100). Jaffe (99) has reviewed the literature from 
various countries, and finds statistics which show that 
the Negroes and lesser pigmented races all have a 
lowered incidence of cholelithiasis. He also shows, as 
do most wTiters, that cholelithiasis is verj’ infrequent 
among colored males. In the present series seven cases 
out of eight were in females. 

Eleven cases of so-called catarrhal jaundice were 
seen during the fi%'e year period (5 males, 6 females). 
Of this number, six showed evidence of lues, while in 
one the luetic factor was questionable. The ages ranged 
from 17 to 43, most cases falling between 25 and 35. 
The average age was 30.9. 

SUMMARY AND CONCLUSIONS 

Evolution has gradually evolved races of men who 
are distinctive in appearance and state of reactivity to 
e.’ctemal influences. Each race has therefore acquired 
certain tendencies, whereby it is not only able to func- 
tion best in its indigenous environment, but by means 
of which it is either able to withstand unfavorable 
environmental influences or else by which it is made 
more susceptible to them. These innate biological 
possessions are present in all men, they differ in all 
person.s only in degree and they tend to be more alike 
in a given race. In other words, just as races have 
certain physical peculiarities which distinguish them, 
.so do they also have unique methods of reacting to all 
of their surroundings. 


The Negro, over hundreds of generations in his ab- 
original environment, has acquired particular char- 
acteristics in appearance and response. He shows 
anthropological, anatomical, psychological and path- 
ological differences from the white man. 

A study of 115 cases of Negroes on the gastro-in- 
testinal service has revealed the following ■ observa- 
tions: 

1. Compared to the white group during the same 
period there is a slightly lower incidence of duodenal 
ulcer, a considerable decrease in incidence of idio- 
pathic ulcerative colitis, and a marked decreased inci- 
dence of functional disturbances and cholelithiasis. On 
the other hand, there is a higher incidence of gastric 
carcinomata in the colored group. 

2. In peptic ulcer there w'as a tendency for more 
frequent occurrence in the later ages, most cases 
showed a h.vperchlorhydria, and there were evidences, 
in the majority of cases, of chronic gastritic changes 
in association. Lues was more frequently associated 
with gastric ulcer. Acute perforations occurred only 
in males. 

3. In almost all of the cases of gastric malignancy 
far advanced lesions and achlorhydria were found. 

4. Nearly half of the patients showed definite evi- 
dence of lues, and in a certain number of cases it was 
felt that the lues played some part in the sympto- 
matology. 

I wish to cxpics.s my appreciation to Dr. H. L. Bockus, 
Professor of Gastro-Enterology at the Graduate School of 
Medicine of the University of Pennsylvania, for his valu- 
able suggestions in the preparation of this paper, 
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in which the secretions and excretions are constant]}' 
buffered at pH 7.2, as in blood, is the colon. 

EXPERIMENTAL 

Instill into the colon, through a urethral catheter, 4 
ounces of water at pH 7.2 (neutral). Permit the water 
to remain in the colon for 20 minutes, then remove and 
determine (electrometrically) the pH. Normallj’, it 
will always be found at pH 7.2. 

If 4 ounces of water at pH 10 (alkaline) is in-stiiled 
and removed in 20 minutes, the pH again will be found 
at pH 7.2. 

If now 4 ounces of water at pH 3 (acid) is instilled 
and removed in 20 minutes, the pH likewise will be 
found at pH 7.2. 

In short, the mucosa of the normal colon, in the 
presence of a normal concentration of buffer salts in 
the serum, maintains the secretions of the colon and 
the feces constantly at pH 7.2. This experiment can 
be shortened by simply instilling water at pH 7.2. If 
upon removal it is found to have remained at pH 7.2, 
the normal buffering mechanism of the colon is func- 
tioning. On the other hand, if the pH of the returned 
fluid has changed either to the acid or alkaline side, a 
failure of the buffering mechanism is indicated. 

The same experiment can be conducted by instilling 
a solution of any known pH between pH 3 and 10. 
Normally, in 20 minutes, the pH will be buffered at 
pH 7.2. 

UNCOMPENSATED ALKALOSIS 

(Mr. B. N.) Chronic Diarrhea. 

Instillation of solution pH 7.2; twenty minutes later, 
pH 7.6. Instillation of solution pH 10 ; twenty minutes 
later, pH 8. Instillation of solution pH 3; twenty 
minutes later, pH 7.6. 

In this case it will be noted that pH is always over- 
corrected on the alkaline side, indicating a preponder- 
ance of alkaline salts which are uncompensated by acid 
buffer salts. This is a case of uncompensated alkalosis. 

UNCOMPENSATED ACIDOSIS 

Instillation of solution at pH 7.2; out in 20 minutes 
— pH 3.2. Instillation of solution at pH 10.5; out in 
20 minutes — pH 7.2. Instillation of solution at pH S; 
out in 20 minutes — pH 3.2. 

In this case there is a failure of the alkaline salts, 
indicating uncompensated acidosis. 

In summary, if a solution at any pH between pH 2 
and 10 is instilled into the colon, the normal buffering 
mechanism of the colonic mucosa will correct it to pH 
7.2 if it can; if the serum buffer salts are available in 
normal concentration. Failure of the buffering mechan- 
ism indicates an imbalance in the relative concentra- 
tions of the normal serum buffer salts. It should be 
noted that failure of the buffering mechanism does not 
necessarily indicate a reduced concentration of the acid 
or alkaline buffer salts, but more often an imbalance 
in the relative concentrations between the acid and 
alkaline groups. 

However, the above tests are inconvenient and too 


time-consuming for routine practice. An easier way 
to determine the buffering mechanism of the colon is 
to determine the pH of fresh feces. The reaction must 
be taken immediatelj' after passage of the feces; if 
feces is permitted to stand an hour, acids and alkalies 
which no longer come under the buffering action of ■ 
the colonic mucosa are rapidly formed, making such 
determination entirely incorrect. Fresh feces can be ob- 
tained in the office by injecting an ampule of pitressin. 

Because it is thin and therefore easily and quickly, 
affected by a minimum of moisture, litmus paper is the 
quickest way in which to determine the pH of the 
feces. If the litmus paper is made up at pH 7.2 
(neutral) it is extremely sensitive. It is not necessary 
to insert the litmus paper into the feces, thereby ob- 
scuring the color changes ; simply to bring one side of 
the paper into contact with the feces is sufficient. The 
reaction is easily read on the opposite side of the 
paper. If the reaction to litmus is amphoteric, the 
normal buffering mechanism is functioning and 
nothing more need be done. If the reaction is acid or 
alkaline (blue to red or red to blue) the buffering 
mechanism is unbalanced and the e.xhibition of the 
normal buffer salts is indicated. 

If an exact (quantitative) determination is desired, 
or if fresh feces cannot be conveniently obtained, the 
instillation of solution of known pH as described 
above, must be done. However, for practical purposes 
it is only necessary to determine the reaction of fresh 
feces to litmus paper, as the treatment is the same 
whether the imbalance is on the acid or alkaline side. 
It has been showm that an uncompensated imbalance of 
the buffer salts can only be corrected by the exhibition' 
of all of the serum salts. The absorption of these salts 
is regulated by a mechanism wlnich is chemically 
mutually interrelated, so that the administration of 
one of them (only) often results in the further elimi- 
nation of other salts of the group (Macleod). Like- 
wise, pediatricians have long known that the absorp- 
tion of iron is facilitated by the presence of calcium. 
If all of the normal buffer salts are exhibited in their 
relative concentrations as in blood, the normal physi- 
ologic relationships are reestablished. 

The author has found, however, that if these salts 
are given by mouth in too great concentration, even 
though the relative concentrations are quantitatively 
correct, adverse osmotic pressures are set up in the 
colon which interfere with absorption. Studies are 
now under -way to determine the proper concentration 
in which these salts must be administered to be ab- 
sorbed. This test likewise offers a convenient means 
for studying the relationship between the serum buffer 
salts and acid achylia and hyperacidity of the stomach. 
If this test, which requires but one minute is routinely 
done, many obscure cases mil be found to be secondary 
to uncompensated acidosis or alkalosis. Further studies 
along this line will be reported in a later paper. 

CONCLUSION 

A practical method is described for recognizing un- 
compensated acidosis and alkalosis. 


Terminal Ileitis: Conservative Surgical Treatment 
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I N any disease in which we are ignorant of the eti- 
ologic factors, the method of treatment must of 
necessity be empiric. In the past few years since the 
appearance of a paper by Crohn and his collaborators, 
the medical profession has come to recognize as a 
clinical entity the disease which is now commonly 
known as regional or terminal ileitis. The etiology of 
this disease is still unknown, although Felsen (2) con- 
siders it part of the group of intestinal inflammatorj- 
lesions caused by the atypical dysentery bacillus of 
Sound Duval. Because of our lack of definite knowl- 
edge of the causative factors, we must fall back upon 
our clinical experience in formulating the proper 
therapeutic procedures. Fortunately our knowledge of 
the pathology of this disease is much more compre- 
hensive. 

In the advanced chronic cases we have a clear cut 
picture in which the following changes predominate. 
The bowel segment proper has become reduced in 
caliber. Its soft, supple, consistence has become con- 
verted into a rigid induration as a result of the de- 
velopment of a considerable amount of fibrous tissue. 
As a result of this cicatrizition, the lumen of the bowel 
is markedly diminished and it is this change that pro- 
duces the characteristic X-ray picture described by 
Kantor (1). Sinus tracts, having their origin in the 
ulcerated and necrotic mucosa, penetrate the •wall of 
the bowel and enter (1) into the mesentery producing 
mesenteric abscesses, (2) into adjacent loops of bowel 
which have become adherent to one another', (3) into 
the peritoneal cavity itself where small intra-abdomi- 
nal abscesses are found, or (4) into the abdominal wall 
proper, producing abdominal wall abscesses, which 
generally rupture externally and form the outlet for 
the original intestinal sinus. The pathologic changes 
develop slowly thus allo-wing for the formation of ad- 
hesions prior to the development of the necrotizing 
intestinal sinus fomation ■with its resultant intra- 
abdominal abscesses and intestinal fistulae. 

When the surgeon is confronted ■with such a picture, 
there is pi'actically unanimous agreement regarding 
the method of treatment to be pursued. The changes 
produced are such that a restitution of the diseased 
tissue to normal is out of the question. There remains 
nothing but the excision of the diseased area. I\'hether 
this is performed in one or more stages depends upon 
the general condition of the patient and the character 
and e.xtent of the lesion. The treatment, however, calls 
for radical surgery. 

The picture in the early or acute case is an entirely 
different one. Here we have a diffuse oedema of all the 
layers of the intestinal wall producing a bowel segment 
one and a half times the size of the normal bowel. The 
normal color is markedly changed to that of a dull, 
lusterless, reddish gray. The consistency is that of a 

*Sun:con, Cib’ Hospital; Associate Surjreon, Beth Israel Hospital; 
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rigid garden hose. The mucous membrane proper 
shows irregular areas of ulceration and necrosis. The 
corresponding portion of mesentery is markedly thick- 
ened and oedematous and contains large, soft, hyper- 
plastic lymph nodes. In these early cases there may 
be a considerable amount of clear, straw colored fluid 
free in the peritoneal cavity. Here the surgeon is con- 
fronted by a problem vei-j' much different from that 
which obtains in the chronic advanced case. 

There are two schools of thought regarding the 
proper method of handling the situation. One group 
maintains that these earl}' acute cases will invariably 
continue in their inflammatory and necrotic changes 
and that therefore the proper method of treatment 
consists in the radical removal of the diseased 
segment. The other school holds the opinion that many 
of these early cases can and do undergo spontaneous 
resolution and that a restitution to normal does occur. 
For that reason, this group maintains that it is not 
only worth while but even more advisable to employ 
consei'vative surgical measures such as enterostomy or 
ilio colostomy. This is done with the idea of putting 
the diseased inflamed bowel at physiological rest, thus 
giving the natural reparative agencies of the body an 
opportunity of performing their function. If the dis- 
ease process can be arrested and cured by this means, 
this procedure would be ideal. If it does not produce 
this desired result, and resection is necessary, ■this can 
always be done more safely and at more propitious 
time at a second stage. How frequently and in what 
t}’pe of case, conservative sui'gery will produce a cure, 
we will learn only from clinical experience and especi- 
ally from a meticulous follow-up over a long period of 
time. 

It is for this reason that the report of the following 
cases should prove of interest and of some value. 

The first case to be reported occurred in 1931 before the 
clinical entity of regional ileitis was described. The patient 
was a child, twelve years old, who was under the care of 
his family physician for a period of four weeks for what 
was diagnosed as intestinal influenza. The chief complaint 
during this period was indefinite diffuse abdominal pain 
and general malaise. This was accompanied by nausea and 
by a low grade fever rising to 101 in the afternoon. About 
twenty-four hours before his admission to the hospital 
(Patient: T. R., No. 340971, Mount Sinai Hospital, July 
12, 1932) he was seized with a very severe attack of lower 
abdominal pain that settled in the right lower quadrant of 
the abdomen. This pain persisted up to time of operation. 
Physical examination revealed the following: markedly 
pale, sallow child, who appears washed out. Localized 
tenderness over IMcBurney’s point, definite spasm over the 
lower half of the right rectus muscle and rebound tender- 
ness. No mass could be felt. 

At operation, July 12, 1932, the appendix was found 
considerably elongated and oedematous. The distal eight 
inches of ileum was markedly thickened and rigid through- 
out, gra}-ish red in color and lusterless in appearance. The 
appendix was removed and since the bowel proximinal to 
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the inflamed terminal ileum showed no distension, nothing 
further was done. The post operative course was unevent- 
ful and the patient was discharged on the si.\-teenth day 
post operative. He has been kept under obsem-ation up to 
the present and there has never been any sign of a recur- 
rence or of a recrudescence of the ileitis. 

The fccond case also occurred in the pre "regional 
ileitis" period. The patient was o'l years old and for 
several years had been subject to irregular attacks of pain 
in the right lower quadrant of the abdomen. He was under 
the care of Dr. A. .4. Epstein who treated him on the basis 
of mild attacks of appendicitis. His last attack occurred 
on August 29, 1931. This attack was more severe than 
usual and he was admitted to the llount Sinai Hospital 
September 1931 Patient: J. G., No, 329771) with 
diagnosis of acute appendicitis. Physical e.vamination 
jdelded spasm of the lower half of the right rectus muscle. 
There was definite tenderness over .IfcBurney’s point. Re- 
bound tenderness was present, especially marked in the 
right lower quadrant of the abdomen. On rectal exami- 
nation. a boggy induration could be felt in the right fornix. 
.4t operation September 3, 1931, a pseudo myxomatous 
peritonitis with a ruptured mucocele of the appendi.x was 
found. In addition to this, "examination of the intestine 
showi-d a loop of small gut about two feet from the ileo- 
caecal junction which had been in contact with the ap- 
pendix to be thickened about one-quarter to one-half inch 
over a distance of about six inches. This thickening spread 
o\-er the free part of the gut in an irregular fashion so 
that in places it entirely surrounded the gut and in others 
wa.s just about three quartens of an inch wide. There was 
complete lack of elasticity of this portion of the bowel, 
color was markedly red, no glistening appearance could be 
seen anj’where and it was covered with a moderate amount 
of fibrinous exudate. In order to forestall what looked like 
an inevitable intestinal obstruction as a result of this in- 
durated and apparently paretic gut, an enterostomy was 
performed about one and a half feet above this area in 
perfectly normal intestine.” This patient has also showui 
no recrudescence or recurrence of the intestinal lesion up 
to the present time. 

The third case was that of a 48 year old man who was 
admitted to the Beth Israel Hospital on November 12, 1935 
(Patient: M. H., No. 78269). For about eleven months 
prior to his admission to the hospital he suffered from 
indefinite attacks of pain in the epigastrium and right 
lower quadrant of the abdomen. These attacks came on 
nt irregular inteiwals and had no relation to meals or 
physical exertion. There was no associated disturbance in 
the genito-urinal tract. Soon after the onset of these at- 
tacks of pam, he noticed a “lump” in the right lower quad- 
rant of his abdomen. This lump was not tender and grew 
larger very slowly, With the onset of the pain, he noticed 
a gradual and progressive loss of strength, accompanied 
by a loss of about forty pounds in weight. At the time of 
admi'-sion to the hospital he presented as the outstanding 
features on physical examination, a marked asthenia, 
moderate cache.xia, definite signs of loss of weight and a 
fixed painless mass about the size of a fist in the right 
lower quadrant of the abdomen, A preoperative diagnosis 
of carcinoma of the caecum was made and the patient was 
prepared for operation. This was performed on November 
12, 19.35. When the peritoneal cavity was opened a free, 
straw colored fluid was found filling the depth of the 


pelvis. Caecum and ascending colon normal in eveiy re- 
spect. Appendix small and atrophic, without signs of in- 
filtration. Distal two inches of ileum was soft and normal 
in appearance. From this point on for a distance of 
fourteen inches the ileum was doubled upon itself and was 
about two times the caliber of the rest of the ileum — so 
much thickened that its lumen could not be felt and the 
peritoneal coat was dull, dark reddish gray with extremely 
marked injection of the vessels. The corresponding mesen- 
tery was thick, friable and markedly oedematous, Pro.xima! 
to this portion was a stretch of ileum about eight inches 
long which was perfectly normal in every respect. Proximal 
to this normal portion, was a stretch of ileum e.vactly 
similar to the inflamed part described above — this was 
about ten inches long. From there on the rest of the bowel 
was perfectly normal in appearance and on palpation. 
Owing to the poor general condition of the patient and to 
the intensely acute nature of the disease process, it was 
decided to perform a .side tracking operation and to delay 
for a second stage, the resection of the inflamed bowel if 
this should prove necessary. The ileum was cut completely 
across about eight inches pro.ximal to the inflamed tis.sue 
to assure a healthy area for the line of incision. The distal 
end of the bowel was now closed with three layers of in- 
verting sutures and the proximal end was anastomosed to 
the hepatic extremity of the transverse colon by an end to 
side anastomoses. The first three post operative days were 
rather stormy and presented the characteristic picture of 
a paralytic ileus. With this period over, the rest of the 
convalescence was uneventful. On the tenth post operative 
day the abdominal mass could scarcely be felt and on dis- 
charge from the hospital on the fourteenth day, all that 
could be made out in the right lower quadrant was a feel- 
ing of increased resistance. This patient has been followed 
up to date for a period of sixteen months and when last 
seen was free from all pain, had regained his lost forty 
pounds and was pursuing his usual rather arduous occupa- 
tion. No mass could be felt in his abdomen. 

SUMMARY 

Tliree cases of terminal ileitis are reported. In one 
of these the appendi.x was removed but the diseased 
bowel ivas left undisturbed. In a second, the treatment 
consisted of an enterostomy and in the third the treat- 
ment instituted was a side tracking ileo colostomy. 
These cases have been followed up for periods of five 
and a half, four and three-quarters and one and a 
quarter years respectively and in none of these has 
there been either a recurrence or a recrudescence of 
the inflammation. IVhile it is true that three eases do 
not constitute enough from which to draw any general 
conclusions, I feel that many others must have had 
similar experiences and that only by an accumulation 
of the experiences of many surgeons, will the profes- 
sion acquire the mass of clinical knowledge and ex- 
perience upon which to formulate proper methods of 
treatment for this disease. 
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Karaya Gum as a Mechanical Laxative 

An Experimental Study on Animals and Man 

By 
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O VER a period of years many different substances 
have been offered for the management of chronic 
constipation. Physiologic knowledge and clinical ex- 
perience have caused a reduction in the use of mineral 
and vegetable substances which produce their effect by 
increasing the force and rapidity of peristaltic move- 
ments. Instead, there has been an increase in the use 
of bland, indigestible substances which increase the 
bulk and moisture of the feces, or which serve as a 
sort of lubricant, a function that has been ascribed to 
the lipids normally e.\'creted by the intestine (1). In 
addition, foods which contain or yield organic acids 
have been used. 

The term laxative is so often used inadvisedly that 
it seems worth while to consider the meaning of the 
term. Sollmann (2) in his te.xt on Pharmacology de- 
fines cathartics or evacuants as drugs which induce 
defecation either by (a) increasing the bulk (b) by 
preventing absorption of water, or (c) by causing 
irritation of the small or large intestine. Agar 
furnishes a typical e.xample of the first group, salines 
of the ne.xt, and vegetable cathartics of the last. Soll- 
mann describes la.xatives as those substances which in- 
crease peristalsis moderately and produce more fre- 
quent stools of almost normal consistency without 
causing irritation. We agree with this description. 

There are two general types of mechanical laxatives, 
(a) non-hygroscopic substances which act by soften- 
ing the fecal mass thereby facilitating propulsion with- 
out definitely increasing the bulk (vaseline and liquid 
paraffin) and (b) hygroscopic substances which absorb 
water and expand considerably. Psyllium, agar and 
bassorin are representative of the second group. We 
have made a study of one of the substances in the 
latter group, namely, Karaya gum. 

Nature of Karaya gum: Karaya gum is collected from 
the bark of a tree of the Astragalus species (Sterculiaceae). 
It is sometimes referred to as false or Indian tragacanth 
or Stcrculia gum. It belongs to the general group of gums 
known as Bassorin gums. However, complete information 
regarding the chemical and physical properties of Karaj-a 
is not available in the literature. According to Pringsheim 
(3) the literature dealing rvith the gums and mucilages is 
verj' inaccurate and conflicting. Norman (4) states that 
no essential difference exists between gums and hemicellu- 
loses; in both, hexose and pentose are linked with uronic 
acid. Solis-Cohen (6) gives arabin, bassorin and cerasin 
as the proximate principles of gums. Gums are chiefly 
pentosans. Many gums and vegetable mucilages, when 
drj’, have the property of imbibing relatively large quanti- 
ties of water. Forges (G), using a mucilage of the bassorin 
tj'pe, found that it imbibed about three times more water 
than linseed or psyllium seed, and five times as much as 

^^From the Department of Physiolofn* and rharmacolopy. Northtt-esfem 
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agar. Parsons (7) and Klecker (8) reported that the 
bassorin they used absorbs slightly more than two times 
more water than agar. 

AVe investigated the ability of Karaya to absorb 
water by comparing it with an equal quantity of agar. 
We found that when one gram of the Karayat used in 
our study was added to 100 cc. of distilled water at 
room temper.ature (20° C.), it started to swell at once 
and within 20 to 30 minutes the beaker containing it 
could be inverted without spillage of the contents. 
Measurements showed that the Karaya gum will 
imbide OGc^, of the water, and that an equal weight (1 
gm.) of ground agar will imbibe 71''r of the water. 
After 16 hours over sodium hydroxide in a vacuum 
desiccator, Karaya lost 13% of the imbibed water, and 
agar lost 54%. It is therefore evident that Karaya not 
only takes up more water than agar, but that it also 
holds it more firmly. It was these preliminary results 
that attracted our interest in Karaya as a bland sub- 
.stance which might be used to increase the bulk of the 
feces. 

Fate of Karaya in the Gastro-Intcstinal Canal. In 
view of the uncertainty as to whether hemiceliuloses 
are digested in the gastro-intestinal tract, wo deemed 
it advisable to determine whether Karaya is digested. 

Feeding of measured amounts of unprocessed com- 
mercial Karaya gum (50-80 mesh) to ten dogs showed 
that the gum could be detected and most of it (95%) 
recovered from the feces by washing and selective 
filtration. The gum appeared as easily recognized 
masses of soft gelatinous composition for the most 
part separated from the fecal masses. All methods 
which we tried for the chemical isolation of the gum 
itself proved to be inaccurate. 

Our efforts were then directed toward determining by 
chemical analyses of the dried feces whether any change 
in reducing substances occurred, and whether such a 
change might be used as an index of the disintegration of 
the gum in the intestine. 

Six dogs were maintained on a standard diet and the 
stools were collected and analyzed for reducing sub.stanee.s. 
After a suitable control period Karaya was added to the 
diet for a five day te.st-period and then withdrawn for a 
second control period. The experiment was then repeated. 
It was found that the amount of reducing sub.stances varied 
rather widely from day to day in both the control and 
test-periods. It was evident that if Karaya was disin- 
tegrated in the alimentary tract, it could not be detected 
by this method. 

Williams and Olmsted (9) found such a verj- small 
quantity of copper reducing, sugar-like substances in the 
feces and such an abundance of volatile fatty acids that 
they decided to determine the volatile fatty acids quantita- 
tively. They claim that the amount of the lower volatile 

tA special preparation of Karaya called Mucara and supplied to us hy 
John \Vyeth & Brother, Incorporated, mannfneturinj: chemists, 
Philadelphia. wa<» 
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fatty acids pivcs an indication of the degree of laxation, 
and believe that bacterial enzymes hydrolj-ze cellulose and 
hemicellulosos into soluble products which either are ab- 
sorbed as such or are immediately fermented to gases and 
fatty acids, such as acetic and butjTie acid which stimulate 
the gut. In their experiments, however, the volatile fatty 
acids were not increased during the feeding of pentosans. 
In our hands the determination of the volatile fatty acids 
by Olmsted’s (10) method did not give results of sufficient 
value to warrant its use as an inde.x of taxation in dogs 
receiving Karaya. However, this failure to demonstrate 
an increase confirms Olmsted’s (11) finding that pentosans 
do not increase the volatile fatty acids. According to some 
investigators, the digestibility of pentosans depends on the 
combination in which they occur. This may e-xplain some 
of the differences in the results reported in the literature 
( 12 ). 

IVe fed Karaya to two totally depancreatized dogs who 
were maintained on a standard diet and subminimal doses 
of insulin. Also, the starvation D:N ratio was determined 
on two phloridzinired dogs, after which they were given 
Karaya. In neither case was the sugar loss in the urine 
changed significantly and the nitrogen elimination was not 
influenced in the phloridzinized dogs. Tests for urinarj' 
pentose were negative in these and other e.vperiments. 

If Karaya gum is disintegrated at all in the alimen- 
tary tract of the dog, its disintegration is so slight 
that it cannot be detected by any of the usual pro- 
cedures. Of course, it is possible that the gum may be 
broken down into products other than those for which 
we have tested. However, as previously noted, we were 
able to recover appro.vimately 55% of the ingested 
gum in the feces. 

Facilities were not at our command to enable us to 
maintain human subjects on controlled diets. For this 
reason we made no attempt to determine reducing 
substances or volatile fatty acids in their feces. The 
urine of ten subjects taking Karaya was analyzed for 
reducing substances and pentose but no change or in- 
crease was found. 

Effect of Bacillus IF elchii and Yeast on Karaya. Bacteria 
are known (12, 13, 14, 15) which can attack both free 
pentose sugars and pentosans, but the presence of micro- 
organisms which are able to attack hemicelluloses in the 
human intestinal tract have not been recognized. Gossman 
(1C) used Van der Reis technic and showed that cellulose- 
fermenting bacteria can be isolated from all parts of the 
small intestine of man during life. We decided to deter- 
mine whether B. Welchii could split Karaya. Kendall (17) 
has shown that this organism will utilize sugar in prefer- 
ence to protein whenever possible. Sugar-free infusion 
broth was inocculated with a tj’pical strain of B. Welchii 
and after 48 hours incubation at .37° C. the amount of 
copper-reducing substance was determined by the method 
of Peterson and Fred (18). 

The results showed that the strain of B. Welchii 
u.sed was unable to utilize the carbohydrate fraction 
of Karaya. 

Concommitantly with these various studies, Karaya was 
being given to a number of human subjects (vide infra), 
A few of them remarked that Karaya seemed to cause 
flatulence. Since we had not j'et demonstrated an ap- 
preciable breakdown of the gum in the gastro-intestinal 
tract, we were at a loss to e.xplain the cause of the 
flatulence. 

Another effort was made to demonstrate that Karaya 
could be attacked. A suspension of Fleischman's yeast was 
mixed with Karaya and incubated at 37° C. with adequate 
controls. After three daj-s, fermentation was observed in 
all tubes containing yeast suspension and Karaya, but none 
occurred in the control tubes. This e.xperiment was re- 
peated a number of times and two additional series of tests 


were made after the Karaya had been sterilized uith 
alcohol to rid it of any possible contaminants. The results 
were not modified. 

Although the results of all the experiments show 
that Karaya is fermented slightly after from 2 to 3 
days incubation with Fleischman’s yeast, the amount 
of fermentation was too slight to permit a collection 
and an identification of the gas formed (19). 

The interpretation of all results obtained in studies 
concerned with the possible degradation of cellulose or 
of hemicellulose must be tempered by the thought that 
results obtained on animals or with normal human 
subjects does not necessarily hold under abnormal 
states such as constipation, or under conditions of 
dietary peculiarities. Cowgill and Sullivan (20) sug- 
gested that the intestinal flora of the constipated indi- 
vidual might be peculiarly capable of decomposing 
plant roughage to a high degree. Cowgill and Ander- 
son (21) found that the daily amount of roughage re- 
quired to cause la.xation was approximately 40 mg. per 
kg. of body weight greater in the individual with 
simple constipation than it was in the normal person. 

Effect of Karaya on Nitrogen Utilization. Bastedo 
(22) quotes MTiiteacre (23) as proving that bassorin 
paste reduces the assimilation of protein. An increase 
in the nitrogen in the stools on adding indigestible 
residue to the diet of animals and man has been ob- 
served by others (24-27). It has been shown by several 
investigators (28-31) that the fecal nitrogen is more 
closely related to the total bulk of the food consumed 
than its nitrogen content. Such effects have been 
attributed chiefly to the increased intestinal passage 
time, which decreases the assimilation of protein, but 
the amount of epithelium cast-off and a change in the 
flora must also be in part concerned. 

The effect of indigestible residue on nitrogen ex- 
cretion seemed quite important, since it is possible 
that Karaya might be taken consistently for long 
periods of time by some persons, particularly elderly 
persons with a simple type of constipation. Ten grams 
of Karaya were fed daily to five dogs for three months 
and no ill effects upon maintenance of weight or nutri- 
tion were observed. Then, metabolic studies were per- 
formed on five dogs in which the fecal nitrogen loss 
was determined before and after giving ten grams of 
Karaya with a basal diet of meat. 

PROCEDURE 

Five dogs were placed on a basal diet of 500 grams 
daily of whole ground beef heart. For three of the animals 
all feces were collected, weighed and then dried- to a con- 
stant weight, for a five day' period. A five day control 
period on beef heart alone was followed by a similar period 
during which 10 grams of Karaya were added to the diet. 
Carmine was used as a marker. Two of the animals were 
on the same regime but with the addition that a second 
control period followed withdrawal of the Karaya. The 
nitrogen of 500 mgm, samples was determined by the 
standard macro-Kjeldahl technic. No nitrogen could be 
found in the Karaya we used, 

RESULTS 

Dogs I and V showed an increase in nitrogen excretion 
while on Karaya of 38,4% and 35.7% respectively. Dogs 
II and IV showed decreases of 11% and 30% respectively. 
Dog III excreted the same amount of nitrogen on Karaya 
as during the control period. In turn dogs feces were again 
collected after wnthdrawal of Karaya. An interval of three 
days was allowed to elapse between feeding of Karaya and 
the beginning of this last period of stool collection, in the 
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hope that all the Karaya would have been evacuated by 
that time. One of these animals excreted 50% more 
nitrogen than he did during the first control period and 
10.6% more nitrogen than during the feeding of Karaya. 
Dog IV excreted 30% less nitrogen on Karaya than before 
it was given, but excreted 16.2% more nitrogen during the 
test period following Karaya than while taking Karaya. 

Summarizing, the nitrogen excretion was unaffected 
by the addition of Karaya to the diet in one dog, the 
excretion was increased in two dogs and decreased in 
two dogs. Following the feeding of unprocessed com- 
mercial Karaya gum, nitrogen e.xcretion was still 
further increased in one animal and decreased in an- 
other for a five day period. These results justify the 
conclusion that the bulk provided by 10 grams of the 
gum, Karaya, causes a variable effect on nitrogen ex- 
cretion by way of the feces. 

An increase in fecal nitrogen e.xcretion would be 
anticipated if the passage of food through the gut 
were so rapid as to interfere with the assimilation of 
the protein in the diet. By using the carmine marker 
method, Karaya in 10 gram doses did not show a 
marked increase in their peristaltic rate in five dogs. 
However, the average number of defecations increased 
60% with crude Karaya, and 53.9% of the human 
subjects (vide infra) had an increased number of 
stools. This seems to indicate that the time of passage 
through the alimentary tract is not increased, but the 
laxation rate, as defined by Cowgill and Anderson 
(21), is increased. 

Our studies on 6 dogs with Mucara* containing 
Rhamnus Purshiana showed that passage through the 
alimentary tract is accelerated by from 4-8 hours. 
Rhamnus Purshiana belongs to the class of emodin 
cathartics which are known to increase the peristaltic 
movements of the colon, therefore, this acceleration 
was not unexpected. 

It is our belief that bulk provided by Karaya may 
under some conditions influence food nitrogen assimi- 
lation, but that the amount which would be used for 
therapeutic purposes probably would not provide bulk 
of sufficient magnitude to interfere significantly with 
this important metabolic activity. 

Effect of Karaya on Starch Digestion in the Dog. 

Procedures: Six normal dogs w-ere placed on the high 
starch diet used by Beazell, Schmidt and Ivy (32) which 
consists of 62% starch, 21% protein, 17% fat and 2 cc. of 
cod liver oil daily. One Kilogram of this diet was fed for 
several days, then all feces were collected for a five day 
period both before and while feeding 10 gm. of Karaya 
daily. Representative samples were analyzed for starch 
by the method devised by the above authors. Our technic 
varied only in that the feces were not washed with alcohol 
and ether to remove certain of the non-sugar reducing 
substances. This made our values somewhat high through- 
out the series, but since our interest lay in determining 
whether there was any interference with the digestion of 
starch when Karaya was given, the high values, per se, 
were not of concern to us. 

The results show that w'ith a high starch diet an 
increase in the amount of reducing substances (de- 
termined as starch) in the feces occui's on feeding 
Karaya, yet the increase is so small as to be practi- 
cally negligible. Yet, the increased rate of passage of 
starch through the intestine may explain the increase 
in flatulence reported by a few of the human subjects. 
The lack of ptyalin in the saliva of the dog necessitates 
that all starch be dige.sted in the intestine; therefore, 

is the trade name under which the Karaya we used is marketed. 


even such a slight increase in the intestinal peristaltic 
rate as might occur on the addition of Karaya might 
be just sufficient to pass the food through the small 
intestine before the enzymes could completely attack 
the starch. 

Effect of Karaya on Vitamin A Utilization. A 
series of rat experiments were conducted to determine 
whether Karaya e.xei-ted a deleterious effect upon 
vitamin A utilization. 

Procedure: Group I. Twenty-nine female albino rats 
18-21 days old were placed on a basic vitamin-free diet 
supplemented with four drops of cod liver oil and 400 mg. 
of Brewer’s yeast (vitamin A free) daily. As soon as 
consistent weight gains were recorded twenty-seven rats 
were started on a deficiency regime by substituting \'ios- 
terol for the cod liver oil. The two remaining rats were 
maintained as controls. At the beginning of the obsciwa- 
tion period the average weight of the entire series was 27 
grams, and the average weight at the start of the de- 
ficiency regime was 52 grams, or an average gain of 3 
grams per day. As deficiency appeared alternate animals 
were placed in Groups A and B. Our criteria for vitamin 
A deficiency were ophthalmia and declining weight. How- 
ever, we placed more reliance upon the appearance of 
ophthalmia for it had been our experience in a previous 
study in which the weight curve was taken as the sole 
criterion that many animals reached such an extreme de- 
gree of avitaminosis that it was impossible to bring them 
back to a healthy state. Steenbach and Coward (33) used 
the incidence of ophthalmia as an index of vitamin A de- 
ficiency. 

The diet of Group A animals was supplemented with 
one gram of Karaya daily (provided as pills mixed with 
dextrin) and four drops of cod liver oil, and the rate of 
return to a healthy state was recorded. The animals in 
Group B were on the same regime as the animals in Group 
A except that no Karaya was given. 

An average difference of only 4 days occurred in 
the time required to observe deficiency signs in the 
group receiving and the group not receiving Karaya. 
The time required for recoveiy from vitamin deficiency 
was also quite close in the two groups (Group A — 
17.6 days; Group B — 19.8 days). No other differences 
were noted between the groups. E.xamination of the 
intestine of twelve of the rats (6 of which had been 
fed Karaya and G had not) exhibited no gross dif- 
ferences or abnormalities at the end of the e.xperiment 
which lasted ninety-one days. 

Group I/. Seventeen female albino rats of an average 
weight of 33 grams were separated into Groups II (a) and 
II (b) consisting of nine control and eight test animals 
respectively. These animals were fed a standard diet 
complete in all respects. The diet of Group II (b) was 
supplemented with one gram of Karaya daily. All animals 
were weighed and observed twice weeklj' for sixtj- days. 

The nine control animals gained an average of 181 
grams each and the eight test animals fed Karaya gained 
an average of 183 grams. All maintained norma! he.althy 
coats. 

It appears from the results of these experiments 
that relatively large amounts of Karaya fed continu- 
ously to young albino rats neither interferes with their 
normal growth, nor delays or prevents recovery from 
an induced vitamin A deficiency. 

Effect of Karaya on the Feces of Normal Dogs. Since 
we were primarily intei-ested in the value of Karaya 
as a laxative substance, we determined whether it was 
a truely bland material which would only increase the 
bulk and moisture content of the feces, and increase 
the number of stools either by distending the bowel or 
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b.v c-hemica! stimulation. The literature contains no 
note reirardinp its pos.sible irritant qualities; in fact 
there i.s no literature bearinp on the medicinal use of 
Karaya. 

Exjicrirnrntttl procedure : Eipht normal dogs rs'ere main- 
tained on an adequate basal diet which caused an average 
of one normal defecation daily. The animals were fed daily 
at 8 a. m. Large water jars were kept in the cages. Total 
feces were collected for five-day periods, care being taken 
to avoid dry'ing before the weight could be ascertained. The 
total output was weighed then dried in a hot air oven at 
SO-100’ C. and reweighed as soon as a constant weight 
was reached. The difference between the first and the 
final weight.s was taken to represent the moisture content. 
Following a control period 5 grams of unprocessed com- 
mercial Karaya gum previously swelled in 100 ce. of dis- 
tilled water were added to the daily diet for seven days. 
This was followed by three days of basal diet again, then 
seven days with test material added to the diet. The last 
five day.s of this period represented the actual test period. 
Thii procedure of three days between the control and test 
j.enod- was followed throughout the study. The observa- 
tiuns recorded upon the daily feces were (1) number of 
defecations. (2) character, (.3) total weight, (4) final 
weight. (5) moisture (obtained by calculation). 

Xiimhir of Defecations: The average normal daily 
number of defecations was one. Feeding 5 grams of 
iinproce-sed Karaya daily caused the average to in- 
crea.se to l.ff (e.vtremes 1 — 2.4); Jlucara caused an 
increase to 2.2; Mucara with cascara produced an 
average of l.G (extremes 1.4 — 2.0); JIucilose raised 
the number to l.i (extremes 1.0 — 2.0). 

Cltaracter of the Feces: In all dogs unprocessed 
Karaya caused the feces to soften, but rarely produced 
other than a poorly formed stool. Illucara .softened the 
stools considerably more and not infrequently pro- 
duced a formless mass. Mucara prepared with cascara 
.ihoned appro.ximately the same changes with the ex- 
ception that there was possibly less tendency toward a 
formed stool. Mucilose also softened the stool, but it 
made the feces so gummy that the particles of feces 
adhered firmly to the weighing dishes. Agar caused 
some softening but definitely less than the other sub- 
.“tance.s studied. 

Total Bull:: The changes which occui'red in the total 
bulk of the feces during the various test periods is 
intere.sting. Mucara increased the bulk most with an 
average for all dogs of 104.55'^ ; Mucara with Cascara 
was ne.xt with an increase of 88.16rj ; Agar with an 
increase of .uS.OGC ; Karaya with an increa.se of 
o2.2.5'y : Mucilose m’th an increase of 4S.93fJ. 

These lalues assume more interest when compared 
with the changes in moisture content. Mucara caused 
an increase, average for all dogs, of 184.85%; Mucara 
with cascara increase of 101,85% ; Karaya increase of 
04.23%; Mucilose increase of 54.11%; Agar increase 
of 43.15'r. 

The xariations obsen-ed in the order of values can- 
not be e.xplained by the evidence at hand. Many factors 
should be considered, such as the effect of the sub- 
stances on bacterial flora, e.xcretion of lipids b}' the 
gut. their effect on absorption, their particle size, the 
water imbibed and their degradation in the alimentary 
canal 

Finally, an attempt was made to determine whether 
Karaya fed over a long period of time was irritating 
or lost its effect. After the usual control period of five 
days three dogs were fed unprocessed Karaya for 
thirty consecutive days. The stools were collected for 


the five days immediately after termination of the 
feeding of Karaya. In all dogs the average daily grams 
of bulk were increased as was also the daily moisture 
content. The proportion of moisture to bulk also in- 
creased in all three dogs. Three weeks after discon- 
tinuing Karaya another control collection was made. 
Two of the three dogs had virtually returned to the 
original level The values for the third dog had de- 
creased from those obtained immediately after the 
Karaya but had not reached the original control level 
This suggests that the action of Karaya might persist 
for a short time after discontinuance of the dose. 

Cowgill and Anderson (21) found that norma! men 
who changed suddenly from a high level of fiber intake 
to a low one showed a “hang-over” effect for several 
days. It seems that this increase following the feeding 
of Karaya must be other than a hang-over from the 
bulk provided by Karaya since the time elapsed (three 
weeks in 3 dogs) was long and the diet of the animals 
had been shown to be bulky enough to produce a daily 
stool, thereby e.xcluding the lagging behind of the 
gum. This “after effect” will be discussed later under 
the human studies. 

EFFECT OF KARAYA OK HUMAN SUBJECTS 

Karaya was administered in the form of granules 
under the trade name of "Mucara,” to 89 graduate and 
medical students, nurses and social workers (40 were 
female; 43 were male). Each subject kept an accurate 
account of all food and fluids taken for seven days. 
This diet was then repeated on the same days of the 
following week with the addition of one heaping tea- 
spoonful of Mucara taken once daily after the evening 
meal (9 gms. Mucara = approximately 7 gm. Kara.va). 
All stools were collected for the first five days of the 
first week and analyzed for bulk, moisture and charac- 
ter to provide a control period. The Mucara was started 
on the sixth day and was taken daily for four weeks. 
Stools were collected again on the 8th, 9th, 10th, 11th 
and 12th days to represent the test period. In a few 
instances where no effect from Mucara was noticed 
during the test period stools were again collected 
during the last five days of the month during which 
the Mucara was taken. Subjects were instructed to 
note any subjective sensations which developed while 
taking Mucara, but were given no idea as to any 
specific information which would be desired later. 

The criteria upon which we based our opinion as to 
whether the desired laxative action was obtained con- 
curred in the main with those laid down by Cowgill 
and Anderson (21) namely: (1) The subjective im- 
pressions of the person as to completeness and satis- 
factory character of the defecation. (2) The amount 
of intestinal contents evacuated under test conditions, 
(3) Water content of the stools. (4) Time of passage 
of material through the alimentary tract. (5) Number 
of defecations in a unit of time (laxation rate). (0) 
Amount of indigestible matter in the stool and the 
relation of this to the quantity ingested. The volumi- 
nous data obtained cannot be given in detail hence 
where ever possible the figures have been averaged or 
condensed so as to give the clearest picture of the 
changes which were apparent. 

Sixty-six or 74.1% of the 89 subjects whose stools 
were anaij'zed reported the existence of a normal habit. 
For the sake of uniformity we have interpreted this 
to mean an average of about one stool daily from week 
to week, (in a few instances this would mean one stool 
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every third or fourth day). A few of the subjects re- 
ported 2 to 3 stools daily, but if this were their custom- 
ary habit over long periods of time, and if the stools 
were soft, not excessively dry, well formed, and not 
preceded by, nor accompanied by discomfort, and there 
were none of those symptoms so frequently attributed 
to “autointoxication,” we considered the individual to 
have a normal habit. Twenty-three or 25.8% reported 
constipation as their usual state. We interpreted this 
as marked iiTegularities of habit, pooidy formed fecal 
masses, often scybalous, inspissated, accompanied by 
straining and discomfort and those .symptoms so often 
attributed to "autointoxication.” Many of these con- 
stipated individuals considered it necessary to use 
enemas or cathartic drugs fi'equently. Most of them 
had consulted physicians for constipation. 

Bnlk Production: Thirty-six or 40.4% of the total 
of 89 subjects reported that they were awai-e of an 
increase in the bulk of the stools while taking Mucara. 
This is interesting when one considers that by actual 
weight of the stools we found that 72 of the 89 (81%) 
showed an increase in bulk during the first five days 
on JIucara which ranged from a minimum increase for 
the five days of 15 grams or 2.4% up to 922 grams or 
293.6%. Two other persons, who had a decreased bulk 
during the first five days, showed an increase during 
the last five days of the month. Eight subjects showed 
a decrease in bulk for the first five days on Mucara 
which ranged from 14 grams or 4.2% to 426 grams or 
77%. Seven of these had an increase in bulk when they 
took Mucara with cascara. 

Fifty-seven or 86.3% of the 66 individuals with 
normal habit obtained an increase in bulk and/or 
moisture with plain Mucara. Five or 7.6% of those 
with normal habit showed a decrease in bulk and 
moisture. 

Fifteen of the twenty-three constipated subjects 
showed an increase in bulk and 'or moisture with 
Mucara. Surprisingly, eight of these had a decreased 
bulk and moisture. Subjectively, the constipation was 
relieved in nineteen of the twenty-three subjects who 
reported constipation. 

Moisture Chavpcs: Sixty-seven or 75.2% of the total 
subjects reported increased softness of the stools while 
taking Mucara. Actually 75 or 84.2% e.xhibited in- 
crease in moisture during the first five days on Mucara. 
The increases ranged from 29 grams or 1.2% to 517 
grams or 267%. One subject showed an increase in 
moisture only during the last 5 days of the experi- 
mental test period. 

Eight of the total, during the first five days, showed 
a minimum moisture decrease of 18 grams (4.7%), to 
a maximum decrease of 374 grams (67.9%). Five of 
these acquired increased moisture when the cascara 
mixture was given in place of plain Mucara. 

Number of Defecations: Forty-eight or 53.9% of 
the total showed an increase in the number of stools 
passed over a five day period. Twenty-eight increased 
by 1; 12 by 2; 4 by 3, and 4 by 4 stools. Only 12 or 
13.4% of the total subjects were aware of any change 
in the number of stools passed over the control period; 
the records gave the actual increase. Fourteen or 15.7% 
of the total had a decreased number of stools. Eight 
were decreased by 1 ; 3 by 2 ; 2 by 3, and 1 by 4 during 
the five day period. 

Subfcctivc hnpressions: Thirty-eight or 42.7% had 
increased consciousness of the call to defecate. Twenty 
or 22.4% claimed that Mucara produced a more satis- 


factory and complete defecation. Six or 6.7% were less 
satisfied because of the soft character of the stools. 
Two or 2.4% remarked that the stools wore firmer and 
drier and more difficult of passage. (Both actually had 
a decreased bulk and moisture). Seven or 7.8% com- 
plained of some abdominal discomfort associated with 
distension shoi'tly after taking Mucara. Throe or 3.4% 
complained of mild abdominal cramps while taking the 
Mucara. One subject complained that by the end of 
the third week on Mucara the stools were so soft as to 
be irritating on passage. Si.x or 6.7% reported that 
thej’ were thirsty as long as they took Mucara daily. 
Four or 4.7% reported that the constipation which 
they customarily had in relation to the menstrual 
period was absent while taking Mucara regularlv. 
Ten or 11.2% remarked on the malodor of tlie stools. 
Thirteen or 14.5% reported that the laxative cfTect of 
Mucara lasted for from 36 hours to several days (one 
reported several weeks! after it was no longer taken. 
Four or 4.5'^f reported either no stools or hard stools 
for from one to three days after stopping Mucara. One 
subject had a decreased urge to defecate for 10 days 
after starting Mucara (bulk and moisture were both 
decreased in this subjeetl. One subject rejiorted that 
his Acne Vulgaris disappeared while he was taking 
Mucara daily and that it returned within one week- 
after stopping. No previous dermatologic or dietary 
therapy of any typo had ever influenced his Acne, oven 
yeast! One subject required mineral oil frequently 
because of painful hemorrhoids; occasional doses of 
JIucara replaced the need for mineral oil. 

Flatulence: Fifteen or 22.7% of the sixty-six with 
normal habit were not aware of flatulence liefore this 
experiment but developed it while taking the JIucara. 
Twenty-one or 31.8% usually had flatulence and also 
had it while on the ^lucara. Nine of those thought 
there was an increase in the degree of flatulence; 10 
had le.ss and 2 thought it remained about the same. 
Thirty-two or 48.2% of those with normal habit either 
had no flatulence before or after .starting Mucara 
or else noted no change from their customary state. 
Twenty-two or 23.6% of the 89 subjects became aware 
of flatulence while taking Jlucara whereas they con- 
sidered themselves free of it before. 

MUCARA WITH CASCARA 

Nine individuals who failed to respond to plain 
Mucara were studied, with the same dose of Jlucara 
with cascara. Four of these acquired an increased 
number of stools; 1 by 1 ; 1 by 2, and 2 by 3. Seven 
had an increase in bulk and moisture; one of these 
experienced drastic purging with this preparation. 
One had decreased bulk but increased moisture and 1 
showed a decrease in both bulk and moisture. 

SPECIAL EXPERIMENTAL SUBJECTS 

Twelve patients were given Mucara without an analysis 
of the stools being made. The tabulation which follow.s is 
self-explanatory : 

Two subjects not studied quantitatively received no re- 
lief from their constipation with plain Mucara, but were 
kept comfortable by a daily dose of Mucara containing 
cascara. One subject was aware of no change when the 
cascara mixture was substituted for the plain Mucara. 
One subject who had partial ileocecal obstruction due to 
adhesions remained entirely free from constipation as long 
as she took one daily dose of plain Mucara. One subject 
who “needed” enemas every third day in order to have a 
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bond movement obtained no relief with either plain, or 
Mucara with cascara. One subject with duodenal ulcer 
who has taVren Mucllose rojularly, prefers JIucara with 
cascara, but she obtained no relief from the plain Jlucara. 
Six subjects m'th simple constipation who asked to try 
Mucara have come back repeatedly for more. Previous 
medication of various types which they used were never 
as .'atisfactorj' as Mucara, they reported. 

DISCUSSION 

The di.scussion will be limited to those factors which 
are most concerned with the l.a.xative properties of 
Kara.va. The criteria upon which this evaluation is 
made have been previously referred to. In this con- 
nection the important work of Olmsted and Williams 
(15> should be mentioned. They based their evaluation 
upon two criteria: (a) the impressions of the subject 
ns to whether or not the bowel movements were satis- 
factory. tbi the weight of the feces over and above 
the weight of the residue recovered in the feces. Due 
to our inability to feed our subjects quantitatively pre- 
pared diets, we were unable to determine the residue 
values for the diets. 

The m.ajority of our subjects reported a normal 
bowel habit. We were glad that this partition happened 
to occur for we knew from preliminary tests that 
Karaya wa.s of value in constipation, but we had no 
knowledge of other properties it might possess. The 
u.'e of Karaya by a group of normal persons should 
readily divulge any peculiarities of the substance. 

An increase in bulk was the most consistent change 
noted in the e.xperimental subjects. Williams and Olm- 
sted ns I have shown that the hemicelluloses are more 
cfTicacious in increasing the bulk of the stool than are 
the cellulose or lignin fractions of indigestible resi- 
dues. This effect of hemicellulose is amply demon- 
strated by our studies with Karaya. We found that 
the effect on bulk was proportional to the moisture in 
the m.ajority of the subjects. The increase in bulk and 
moisture bore no relation to the quantity of bulk fed 
nor to the amount of water which could be absorbed 
by the g’iven amount of gum, therefore, some less 
direct factor must also be concerned in the production 
of bulk. Whether this is due to a simple washing 
down of less fully dige.sted food particles, protein for 
e.xample. or whether due to increased glandular activity 
with resultant increase in cast off solids, we are unable 
to say. 

The conditioning of the defecation reflex which 
occurs in so many human beings prevents the use of 
the record of the number of defecations per unit of 
time as an accurate criterion of laxation in Man. Over 
half of our human subjects gave evidence of an in- 
crease in the number of stools which we consider of 
definite significance in new of the fact that the same 
preparation more than doubled the number of defeca- 
tions in the dogs under e.xperimental conditions. 

Although slightly less than half of the subjects had 
an increased urge to defecate, none of them reported 
this an undesirable feature. Hines, Lueth and Ivy (34) 
have de.monstrated the marked variabilitj' in sensi- 
tivity to pressure within the rectum among human 
bcing.s Fo that quantitative figures cannot be consid- 
ered highly important on this point. It is worth men- 
tioning' that the increased urge did not appear to be 
cau.=cd by irritation other than that produced by dis- 
ten.sion, although here again proof is difficult 

About one-fourth of the subjects volunteered that 
Mucara produced a more completely satisfying defeca- 


tion. When directly questioned on this point many 
others readily admitted that this was also their ex- 
perience. We did not wish to include answers that 
were influenced, therefore we did not add these to the 
reports voluntarily made. 

We see no adequate reason why the six subjects 
should have noticed increased thirst while t.aking 
Mucara. Two of these admitted that customarily they 
drank less than three glasses of fluids dail.v. One of 
the subjects drank six glasses daily at our request and 
reported that as long as she remembered to take that 
amount of fluid she was not thirsty and the stools were 
softer. 

The failure to defecate for a few days after with- 
drawal of hlucara which occurred in four can be read- 
il.v explained on the basis of sudden reduction in bulk. 

The complaint of abdominal discomfort and mild 
cramps which occurred in a few subjects shortly after 
taking the Mucara is difficult to e.xplain. How large a 
part psychic reaction plays when one knows that he 
has ingested a substance which swells we do not know. 
Tost (35) claimed that bassorin swells only v-ery 
slightly in acid gastric juice. We added one-half gram 
of Karaya to 10 cc. of acid fasting gastric juice and 
found that it swelled to about the same extent as did 
one-half gram of Karaya in distilled water, but that 
the rate at which the Karaya swelled in gastric juice 
was about half that in the water. The recent report 
(36) of esophageal obstruction from another type of 
hygroscopic laxative should be borne in mind only if 
e.xtremely large doses are given. The small size of the 
Karaya particles used in preparing Mucara tends to 
eliminate any such sudden swelling as may occur with 
differently processed material. 

The malodor of the stools reported by some of the 
subjects might be associated with the liberation of 
certain gases if degradation of the gum occurs. We 
observed the feces particularly for gross evidence of 
fermentation because Bastedo and others have re- 
ported that bassorin stools are fermentative. It is 
thought that the fermentative stool might be due to 
the fact that the gums carry down undigested food. 

Williams and Olmstead (15) state that the pass.ige 
of flatus is as normal as the passage of feces, for the 
carbon dioxide and hydrogen passed are the normal 
excretorj’ products of bacterial fermentation. In our 
interviews with subjects it was almost impossible to 
obtain accurate evaluation of the facts for when 
pressed, nearly all acknowledged the passage of 
occasional flatus which they themselves considered 
normal. We tried to base our data, therefore, on any 
symptomatic change in the degree of flatulence but 
here again the focusing of the attention on a symptom 
made it difficult to draw conclusions. We believe that 
there was a definite tendency toward increased flatul- 
ence on Mucara in 24.7 per cent of the subjects. How- 
ever, with Ver>’ few exceptions those who reported the 
greatest degree of flatulence remarked that it was 
never so anno.ving as to cause them to wish to dis- 
continue the experiment. 

The "after effect” of bulk has been partially dis- 
cussed in the section on .studies on the dog. From our 
clinical observations we believe that while part of the 
effect might result from the retention of gum in the 
gastro-intestinal tract, another factor is important. 
That is, the tendency for the individual to pay more 
attention to his habit, and the greater ease with which 
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a normal habit can be established when the stool is 
soft and bulky.. Many of our subjects remarked that 
while taking Mucara the urge to defecate was more 
likely to come at their ordinarj' "stool time.” We be- 
lieve that one of the most important factors in the 
causation of constipation is the lack of a strong urge 
at the time of the day when defecation is most ph 3 'si- 
ologic, namely, after breakfast. If the bulk is suffi- 
cient to initiate a definite urge, and the stool is soft 
and easy of passage one is more apt to heed the "call.” 
It is largely because of this ability of Karaya to pro- 
vide bland bulk and moisture that we consider the gum 
a valuable adjunct for the management of simple 
constipation. 

The failure to increase the bulk and moisture of 
eight constipated subjects might be due to the peculiar 
situation described by Cowgill and Anderson (21) 
when they found that the roughage requirement of the 
constipated person was definitely in excess of the non- 
constipated. Further study is needed to clarify this 
obsenmtion. 

The “hang-over” effect of Mucara has an important 
clinical application. We found that a few of the consti- 
pated patients studied had to take Mucara daily at 
first in order to achieve a regular, soft and satis- 
factory stool, but that as soon as this was established 
they were able to maintain it by taking the same dose 
of Mucara everj' second, third or fourth day. In fact, 
three previously constipated subjects who have con- 
tinued to take Mucara of their own accord have found 
that they were able to take the doses an increasing 
number of days apart until finally a single dose of 
Mucara about once a week would maintain a normal 
habit. 

Our studies with JIucara containing cascara -were 


brief and performed only on those persons who were 
unaffected by the plain compound. Its usefulness seems 
limited to such patients. 

SUMMARY AND CONCLUSIONS 

Karaj’a gum will absorb and hold a large quantit}' 
of water. 

Karaya is not attacked by B. Welchii in vitro, but is 
slightly fermented by yeast. 

Experimental evidence fails to prove that Karaya is 
appreciablj" disintegrated in the alimentarj* tract, for 
feeding Karaj'a to dogs does not increase the copper- 
reducing substances in the feces ; does not increase the 
sugar excreted by depancreatized dogs ; does not effect 
the D :N ratio in phloridzin diabetes. It does tend to 
increase fecal nitrogen exci’etion, although the effect is 
variable; it does not appreciably affect starch digestion 
in dogs receiving an excessively high starch diet; and 
does not inhibit the utilization of vitamin A in rats. 

Karaya, in its unprocessed form, as well as in its 
processed form, Mucara, causes changes in the feces 
of dogs, such as increased number of defecations, in- 
creased bulk and moisture, and does not cause de- 
tectable irritation. 

Mucara has been proved to be a useful, harmless 
laxative agent because it increased the bulk of the 
stool in 80.8 per cent of the human subjects studied; 
increased the moisture content in 75.2 per cent; in- 
creased the number of defecations in 63.9 per cent; 
and increased the urge to defecate in 42.7 per cent. It 
relieved constipation in 19 of 23 persons studied. 

Mucara produces no harmful effects, nor is it habit- 
forming if taken over long periods of time. The evi- 
dence suggests its value as a regulator of bowel habit. 

Mucara with added cascara is useful in those 
subjects who fail to respond to plain Mucara. 
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Intussusception in the Adult* 


By 

REUBEN FINKELSTEIN, JI.D., F.A.C.P. 

BROOKLYN. NEW YORK 


I NTUSSUSCEPTION is essentiallj' an accident oc- 
curring most frequently during infancy and early 
childhood. Its recognition dates back many centuries. 
Hippocrates suggested treating the obstruction by in- 
flation of the bowel from below (1). The first real 
description.? of the condition were made by the anato- 
mists of the 16th century who, however, associated it 
with Volvulus from which it was separated by Peyer in 
1677 (2>. The first clinical observations were made 
during the 18th century notably by Kuhn in 1702, 
1 else in 1742, Hevin in 1768 and by John Hunter in 
3789. The latter defined intussusception as "the pass- 
ing of one part of the intestine into the other and 
commonly by the upper passing into the lower” (1). 
This almost 150 year old definition holds good todaj’. 

Meckel, Rokitansky and Cruveilhier reported eases 
with their treatment. It is not, however, until 1871 
that We find the first record of abdominal section for 
intussusception by Mr. Jonathan Hutchinson (1). A 
review of the literature for the past 50 years reveals 
innumerable studies on intussusception mostly, how- 
ever, in children under two years of age. Perrin and 
Lindsay 13) in a study of 400 cases found 78.5 per 
cent occurred in children under two years of age and 
only 4.5 per cent in patients over 14 years of age. 
According to Hinton 14) 95 per cent of all acute in- 
tussusceptions occur in children. Sullivan (5) and 
Dieulafoy 16) both stated that it is almost the only 
cause of obstruction in infants. 

Lutzow and Holm 17) commented on the fact that 
intussusception is uncommon in Norway, only 29 cases 
having been recorded up to 1923. On the other hand 
it is quite common in England and Denmark. This is 
possibly due to the extensive use of calomel and castor 
oil in children in the latter countries. 

Intussusception may be acute or chronic. The acute 
form is almost always found in children while in adults 
the chronic form is by far the more common. However. 
Mayo and Philip (8) in a study of 39 patients suffer- 
ing from chronic intussusception reported one instance 
in a patient only ten years of age. Schlink also re- 
ported one ease of intussusception lasting two months 
in a female child seven years of age, with recover}- 
after operation. Elliot and Corscaden (9) in a very 
e.xhaustive stud.v collected 300 eases from literature. 
They found that in St Thomas Hospital, London, from 
1875 to 1900 only 115 instances of intussusception 
were reported, of these only 10 per cent were in adults 
over 15 years of age. They also quoted Codman’s re- 
port of 27 cases from the Jlassachusetts General 
Hospital prior to 1908 with onlj- nine instances in 
adults. Davis (10) studied the records of St. Lukes 
and St. Mary’s Hospitals in Duluth, Minnesota, and 
found that out of 113,351 patients admitted, intus- 
susception was found in only 22 instances. This is at 
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the rate of one case of intussusception to about 5,000 
admissions. Of these, only one patient was an adult 
34 years of age. 

In the Beth-El Hospital, 62,632 patients were ad- 
mitted during the past 11 years with only six in- 
stances of intussusception, only one was an adult, our 
own case. 

Invagination may occur in any portion of the bowel 
and true to Hunter's definition it is usually the upper 
segment that passes into the lower segment. Never- 
theless, a number of instances of so called retrograde 
intussusception have been reported. In this condition 
the lower segment passes into the upper one. 

The most common site for retrograde intussuscep- 
tion appears to be the gastro-enterostomy opening, 
where more or less of the jejunum is invaginated into 
the stomach. Becker (11) collected 38 cases from the 
literature, 23 females and 15 males, the youngest was 
21 and the oldest 75 years of age. According to Sibley 
(12) the mortality of patients with retrograde intus- 
susception appears to be high, about 50 per cent. The 
operative mortality was about 40 per cent but of those 
patients who were operated within 48 hours only 10 



Fig. 1. Showing transverse and descending portions of 
the colon m'th a tumor mass occupying the transverse 
portion, spasm in the presplenic region and absence of 
ascending portion of the colon. 
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per cent died. Four patients who were not operated 
upon died. 

Lewis CIS) reported one case of retrograde intus- 
susception in which the apex was the pelvic colon 
which was intussuscepted through the transverse and 
ascending portions of the colon reaching the cecum. 
Balfour (14) reported an instance of retrograde in- 
tussusception of the sigmoid due to tumors within the 
bowel with powerful antiperistaltic contractions in the 
proximal sigmoid. Intussusception may also occur 
during pregnancjL Chaffin (15) collected 11 cases from 
the literature since 1870, 

As a rule only a single intussusception occurs. Al- 
though after reduction it may recur at the same site 
if not operated upon or at another site as reported by 
Blaxland (16). JIultiple intussusceptions are rarely 
found in life but a number have been reported on post 
mortem examinations especially in the small intestine. 
They are probably caused by increased intestinal per- 
istalsis during death agony (17). 

The direct cause of intussusception is still not very 
well understood. Elliot and Corscaden in their study 
found 33 1/3 per cent caused by tumors within the 
bowel; 60 per cent of these tumors were of a benign 
type and mostly found in the small intestine; 40 per 
cent were of a malignant variety and usually found 
in the large bowel especially in the proximal colon. 
Tumors found in the sigmoid and rectum were usually 
of a benign character. In 1936 Christopher (18) 
gathered from literature 43 more cases of intussus- 
ception due to benign tumors and 16 cases due to 
malignant tumors. Other causes are Meckel’s diverti- 
culum, the appendix and various forms of intestinal 
ulcers. An interesting case of intussusception in a 



Fig. 2. Showing the transverse and descending portions 
of the colon contrasted with air which outlines the tumor 
mass within the transverse colon. 





Fig. 3. Sho\\ing the transverse and descending portion 
of the colon 61Icd with air and the tumor mass being 
pushed backward by the air pressure with attempted re- 
duction of the intussusception. 

patient suffering from ulcerative colitis was lecently 
reported by Bargen (19). Intussusceptions of the ap- 
pendix alone have been reported (20). 

The vicchaiucs of intussusception consists of the 
telescoping of one portion of the tube into another. 
Where a malignant tumor or deep ulceration is present 
the adjacent intestinal wall becomes stiffened and the 
lumen narrowed. Peristaltic waves approaching this 
area are unable to pass through this stiffened segment 
but carry it forward into the distal bowel. Once an 
invagination has taken place peristaltic action pu.shcs 
the intussusception forward ns far as its attached 
mesentery will permit. In case of a polyp the mechan- 
ism appears to be someivhat different. The peristaltic 
wave pushes the polyp fonvard as it would any foreign 
body. Through its attached pedicle the polyp drags 
along the wall of the intestine and here also when the 
invagination takes place further intestinal peristalsis 
pushes the head forward. Where no polyps or tumors 
exist it is difficult to assign a definite reason for the 
intussusception. In such cases sudden hyperactivity 
in an intestine with an abnormally long mesentery or 
a defect in its wall has been considered the most likely 
cause. 

Four tj^pes of intussusception have been described. 
I. Ileocecal; the ileocecal valve and the adjacent ileum 
pass into the cecum and colon. 2. Ileocolic; the ileum 
alone prolapses through the ileocecal valve into the 
colon. 3. Colic; the large bowel is prolapsed into itself, 
4. Enteric or ileal; the small bowel alone is involved. 

The treatment is usually surgical. If .seen and diag- 
nosed very early, especiall}' in children, attempts at 
reduction may be made by repeated enemas. Usually 
when the patient is seen by the physician adhesions 
have already formed, inflammation and edema are 
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Fig. 4. Showing the result of final operation with con- 
tinuity of the ileum and transverse portion of the colon. 

present and only through surgerj' is reduction possible. 
Because so many intussusceptions are due to tumors 
or polyps re.section of the mass is the usual procedure. 

REPORT OF CASE 

The patient (Case Xo. 75748), a male, age 33 years, w'as 
admitted to the Beth-El Hospital February 12, 1936. He 
had been in good health until about six months previously 
when he noticed that he became dyspneic on exertion. At 
the same time he was disturbed by intermittent cramp like 
pains which radiated toward the back and both sides, usu- 
ally accompanied by borborygmus and passing of flatus 
which seemed to relieve the cramps for the moment — the 
history of a partial intermittent obstruction. The cramp 
like pains appeared at irregular intervals and lasted from 
five to fifteen seconds. These symptoms increased in fre- 
quency until at the time of admission to the hospital they 
occurred almost every five minutes without any relation 
to meals. Alkalies and food seemed to have no effect on 
the s 3 'mptoms. During the month before admission the 
patient had two or three loose bowel movements per day 
instead of the single normal bowel movement before the 
onset of the present condition. At times the loose bowel 
movements were tineed with blood. During the six months 
of illne.ss the patient lost about thirtj- pounds in weight. 

Because of his dysnnea and general weakness the patient 
consulted a ph.vsician who found nothing abnormal on 
physical e.xamination, but a blood count revealed that the 
hemoglobin was onlj' 40 per cent. A few months of treat- 
ment raised it to 60 rer cent at which level it persisted 
until he was admitted to the hospital. 

On admission, examination of the heart and lungs re- 
vealed no abnormal findings. Examination of the abdomen 
revealed a soft, elongated mass above the umbilicus quite 
tender and extending across the midline. 

Laboratory Examinations: The urine showed no path- 
ological changes with the exception of a few coarsely 
granular casts. Gastric ,Anal 3 *sis disclosed a low acid 
valu^. The stool at the time of the examination showed 
no occult or gross blood. 


Blood Connt: Hemoglobin — GO per cent; RBC — 1,400,- 
000; WBC — 18,350; pol 3 -morphonuclear — 75 per cent; 
lymphocyte — 23 per cent; monocyte — 2 per cent. 

X-ray of the Colon; Under the fluoroscope the opaque 
fluid flowed in freely from the rectum to the pre-splenic 
flexure region 3vhere a definite delas- was noted lasting a 
few minutes due to spasm. After overcoming the spasm, 
the transverse colon filled rapidl 3 ', the flow stopping at the 
hepatic flexure which could not be visualized. Under the 
fluoroscope, the transverse colon was felt as a large, elon- 
gated, soft mass tender to palpation. The roentgenogram 
showed a dilated transverse colon fusiform in shape with 
an apparent contraction in the pre-splenic flexure region 
(Fig. 1). In the region of the hepatic flexure there was an 
irregular and defective filling. After evacuation, air was 
injected, another roentgenogram was taken which rei-ealed 
a dilated proximal transverse colon with the outline of a 
tumor mass within the lumen of the dilated portion of the 
transverse colon (Fig. 2). Further distending the colon 
shows an attempt at reduction of the intussusception 
(Fig. 3). 

Surgical Report by Dr. A. lason: The abdomen 33’as 
opened through an upper left rectus incision. A large mass 
was noted showing evidence of sub-acute and chronic in- 
flammation 3vhich involved most of the transverse colon. 
On further inspection the cecum and appendix were found 
to be missing, and tracing the ileum it was found that the 
lower ileum, cecum and ascending colon were intussus- 
cepted into the transverse colon as far as the splenic 
flexure. The intussuscipiens had lost part of its luster and 
showed a marked h 3 ’pertroph>’. The apex of the intussus- 
ceptum, at about the splenic flexure, on palpation, gave the 
impression of a mass. There was edema and congestion of 
the mesentery of the transverse colon and a small amount 
of fluid present in the abdominal cavit 3 ’. 

The mass was reduced by careful pressure on the intus- 
suscipiens distal to the head or apex of the intussusceptum, 
thereby forcing the entire intussusceptum out. Because of 
the induration and apparent lack of viability of the cecum 
and ascending colon, it was deemed advisable to remove 
this portion of borvel, including the lotver ileum. This 3vas 
accomplished by a multiple-stage procedure. The lotver 
six inches of ileum and the entire ascending colon tvere 



Fig. 5. Photograph of resected cecum and portion of 
ascending colon. At A is the appendiceal opening; at B 
the ileo-cecal valve (transposed in opening the specimen) ; 
at C the distal end of the cecum; and at D the tumor mass. 
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broUBht out into the wound in the manner of a Mikulicz 
operation. 

About four days later the exteriorized bowel was re- 
moved. Ten days after that a spur clamp was applied, 
obliterating the wall between the limbs of the bowel. The 
patient’s recovery was uneventful and he was dischai-ged 
in the fourth week with a single-barrel ileo-cecal fistula. 

The patient w-as re-admitted into the hospital two 
months later when an attempted but unsuccessful closure 
was made. He was discharged then to allow a wound in- 
fection to clear up. A spur clamp had been re-applied to 
obliterate the remaining inch of spur between the ileum 
and colon and about nine months after the first stage the 
patient was re-admitted to the hospital. After a few days 
of pre-operative care, the continuity of the bowel was re- 
established as a final stage Mikulicz procedure. Practically 
primary union resulted (Fig. 4). 

PATHOLOGICAL REPORT’^ 

iilacroscopical Description: The specimen as delivered 
to the laboratory consists of a piece of resected cecum with 
the appendix and ascending colon measuring when opened 
IS cm. in length and 11 cm. in width. Two cm. from the 
blind end of the cecum at the level of the ileocecal valve, 
the wall is occupied by an annular tumor measuring 8 cm. 
in length and 4 cm. in width. The surface is eroded, the 
base friable. The edges are heaped up and hemorrhagic. 
A dense mass of inflammatory tissue is adherent to the 
serosa. Grossly no involved lymphnodes are recognized 
(Fig. 5). 

Microscopical Description: Sections through the gross 
tumor are composed of huge irregular tubular glands lined 
by one or move layers of columnar epithelial cells with 
large irregularly placed hyperchromatic nuclei frequently 
containing con-siderable amounts of mucus. These glands 
extend deeply into the muscularis and in the subserosa 
where the mucoid character becomes predominent so that 
in places the glands are replaced by huge cystically dilated 
mucoid containing spaces in which bits of the lining epi- 
thelium are present. Surrounding the glands both on the 
surface and in the depths is a rather pronounced fibi'osis 
and Ijunphocytic infiltration. There is no apparent pene- 
tration of glands into the vascular or lymphatic spaces. 

Sections of the gut proximal to the tumor show a marked 

♦From the pathological laboratories of the Bcth-El Hospital. Dr. Mendel 
Jacobi. Director. 


fibrosis of the mucosal stroma, in places forming shallow 
papillae covered by a somewhat hypertrophied but regular 
and unicellular epithelial layer. Immediately contiguous 
to the neoplasm there is a pronounced hj-perplasia and 
hypertrophy of the mucosal glands and a marked increase 
in mucus both within the cells and within the gland luniena 
so that here and there mucus containing cyst-like spaces 
are present; these are lined by regular epithelium. This 
picture is also present in the appendi.x where a consider- 
able lymphocytic and some pclj-nuclear leucocytic infiltra- 
tion is present in all the layers more particularly in the 
fibrosed mucosal stroma. In the sections taken from the 
appendix, the ileum and tumor itself there is a pronounced 
hyperplasia of the subendothelial connective tissue of the 
arteries, and to a lesser extent the veins. Frequently com- 
plete obliteration is noted as a result of this hjliorplastic 
tissue or by fibroblasts which invade the bland thrombus 
in the vessels which generally show some degree of re- 
canalization. 

Sections of the cecum and colon distal to the neoplasm 
show only a moderate lymphocytic infiltration of the .sub- 
mucosa and muscularis. All the sections show the serosa 
covered by a fibrinous exudate. 

Diagnosis: Primary gelatinous adeno-carcinoma of the 
cecum, with (obstructive) hypertrophy and hyperplasia of 
ileal and appendiceal walls. 

SUMMARY 

1. The literature on intussu.sception in the adult is 
reviewed. 

2. It is shown that intussusception does not occur 
frequently in the adult and when it does occur it is 
usually chronic. 

3. Intussusception usually follows Hunter’s Law, - 
“The upper segment invaginates into the lower 
segment,’’ nevertheless a number of retrograde intus- 
susceptions have been reported. 

4. The probable causes and mechanics of intus- 
susception are discussed. 

5. A case of chronic intussusception in a male 35 
years of age is fully reported including the clinical 
investigation, the surgical procedure and the patholo- 
gical report. 
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Adhahasis, ^Iarcery axd Widdowson, 
Elsif:. 

^fod^:m Dietary Treatment, (^yil- 
liam Wood and Company, Balti- 
more, Md., 1037). 

This hook of 32S pages is like a grain 
of wheat from which the chaff has been 
removed. It is short and readable. 


The opening t^vo chapters are de- 
voted to the principles of nutrition, 
dealing with carbohydrates, fats, pro- 
teins, minerals, vitamins, roughage, 
alcohol and water, and giving a table 
of the main sources of the various food 
essentials. 

The next eight chapters are devoted 


Do Canned 
Strained Foods 
Supply Infants With 
Significant Amounts 
of Vitamin A ? 



ing of Gerber’s 
Strained Spinach supplies 6000 in- 
ternational units of Vitamin A. 
This is double the standard allow- 
ance of vitamin A per infant per 
day. which lies between 2000 and 
3000 international units (1, page 
20 ) 1 2 ) 


tain 650 or more international units 
of vitamin A; even prunes with 
only 350 units in two ounces con- 
tain over one-tenth of the infant’s 
total daily requirement. (3) 

Therefore, practically all of 
Gerber’s Strained Foods are excel- 
lent sources of vitamin A. For 
maximum health, or well being, an 
abundance of vitamin A, several 
times the minimum requirement, 
appears to be desirable. 

It is generally agreed that 
vitamin A or carotene can be 
rapidly destroyed by heat if o.\-ygen 
or o.xidizing agents are present (1), 
but that heat is not destructive in 
the absence of oxygen. Gerber pro- 
cesses strained foods in a closed 
•system with steam under pressure 
to exhaust cell oxj’gen and remove 
air. Storage after canning in tin 
cans has been shown to have no 
effect on the nutritive elements. (4) 


Strained carrots give, per two 
ounces, 3600 international units; 
apricot and apple sauce, 1700 inter- 
national units. Strained green 
beans. pea.«, or vegetable soup con- 



3. The Avitarsincxes. Eddy and DalJ- 
rforf. TTie WUliam £: Wilkins Co. 

2. Cotir.tn on Foods, Jotsr. Air.er. Med. 
A««o.. IQ'.. 13^9. (193T1 

Z. Hanninc. Joor, Atner. Diet- A«'o.. 
12. 231- (1930 

Eddy. Kohman and HaUiday. Inc. i 
Esc. Chesi.. 21. 317. (192?) Iowa 
Asric. Eir* Sta- Hex'ort for I?33, 
11 «- 


Free on request: Analyses of 
mineral and vitamin content of 
Gerber Strained Foods. Also recent 
reprints. Gerber Products Co,. Dept. 
337, Fremont, Michigan. (In 
Canada, Gerber’s are grown and 
packed by Fine Foods of Canada, 
Ltd., Tecumseh, Ont.) 


Gerber’s 

BABY FOODS 

1 1 VARIETIES FOR A MORE DIVERSIFIED DIET 

APRICOT AKD APPLE SAUCE . . . BEETS 
CAP.P.OTS . . . CEREAL . . . GREEN BEANS 
LIVER SOUP WITH VEGETABLES . . . PEAS 
PRUNES . - . SPINACH . . . TOSIATOES 
VEGETABLE SOUP 


to a discussion of high and low calorie 
diets; invalid diets, including fevers, 
convalescence, fractures and heart dis- 
ease; diseases of the alimentary system, 
including peptic ulcer, gall bladder, 
liver, pancreatic and colon disease; dia- 
betes; kidney disease; metabolism; B. 
coli infections; epilepsy and rheu- 
matism; and diets for Jewish patients. 
These %’arious subjects are by no means 
given adequate or comprehensive treat- 
ment, presumably because the authors 
are not phj’sicians. Although these 
chapters might be criticized for such 
primer-book presentation, they may 
suffice for the purposes for which this 
book was designed. 

The last four chapters, in volume 
representing more than half of the 
book, are composed of food tables, diets 
and recipes, and rather comprehensive 
tables of the chemical composition of 
foods. 

The extensive bibliography attests 
the amount of work expended in the 
concise compilation of this book. The 
index is well prepared. 

Written and published in England 
some of the diets w’ould be impractical 
in certain portions of the United States, 
but enough material can be found in 
the tables to make this a u.seful hand 
book of dietarj- treatment. 

B. B, Vincent Lyon 
and B. G. Gledhill. 

BnucER, M. AND Fitz, Fred, 

Experimental A thcroaclcrosis: J. 
Effect of Prolonged Admmis<r«<fon 
of the Thyrotropic Factor of the 
Anterior Lohe of the Pituitary on 
Experimental Atherosclerosis in 
Babbits. 

The authors refer to the original ob- 
servation of Murata and Katoaka 
(1917) that the feeding of iodine pre- 
vented the deposition of cholesterol in 
the arterial walls, and that thyroidec- 
tomy (Turner and Khayat, 1933) 
abolished this protective action. 

The present study was undertaken to 
determine what effect the pituitary 
gland, through its elaboration of the 
thyrotropic factor, exerts on experi- 
mental atherosclerosis in rabbits. Six 
groups of young rabbits were studied 
a.s follow.?: first, controls; second, rab- 
bits to which 0.5 cc. thjTotropic factor 
only was administered C days per week; 
third, to which 1 gm. cholesterol 3 times 
per week and 1 cc. normal salt solution 
G times per week were administered; 
fourth, to which 1 gm. cholesterol 3 
times per week and 0.25 cc. thyrotropic 
factor G times per week were adminis- 
tered; fifth, to which 1 gm. cholesterol 
3 times per week and 1 cc. thyrotropic 
factor twice a week were administered, 
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nnd sixth, to which 1 gm. cholesterol 3 
times per week and 1 cc. thyrotropic 
factor G times per week were adminis- 
tered. The animals were treated thus 
for about 120 days each before being 
killed for study. The entire aorta was 
then removed and the total cholesterol 
and ester cholesterol determined by 
.standard methods. Throughout the 
period of observation the whole blood 
cholesterol was determined every 15 to 
17 days in each rabbit. 

The results showed that the con- 
tinued administration of the thy- 
lotropic factor alone over a protracted 
period of time exerts little influence on 
the cholesterol content of the aorta. 
When cholesterol and normal salt solu- 
tion are administered there is an in- 
creased cholesterol content found in the 
vessel wall without much change in the 
ratio of ester to free cholesterol con- 
tent. When, however, cholesterol and 
thyrotropic factor are given together to 
rabbits over a prolonged period, there 
appears in many instances a greater 
depositiorw of cholesterol in the aorta 
nnd the ratio of ester to free cholesterol 
is frequently elevated. 

In the main the authors found that 
the cholesterol content of the aorta ap- 
peared to vary directly with the average 
concont 2 'ation of cholesterol in the ! 
blood. There were 21 rabbits used in 
the entii’c study and this conclusion is | 
based upon this number of observa- 
tions. Those rabbits which received the i 
thyrotropic factor in addition to choles- j ! 
tcrol showed, as a rule, a greater de- i 
position of cholesterol in the aorta than i 
in those rabbits given cholesterol alone, 
but the average cholesterol content of 
the blood in each group remained about 
the same. This observation that in ex- 
perimental rabbits the extent of arteri- 
osclerosis, as gauged by the cholesterol 
content of the aorta, varies directly 
with the degree of hypercholesterimia, 
is at variance with the findings of 
Lande and Sperry who studied the lipid 
content of the aorta and the concentra- ' 
tion of cholesterol in the blood serum 
of 123 healthy persons who met with 
violent death and in whom there was 
found no relation between the degree 
of atherosclerosis in the aorta and the 
concentration of the cholesterol present 
ill the blood. (As the above variance in , 
fb.'ervations may be of fundamental . 
importance in the final understanding ' 
of atherosclerosis in man, it would seem 
important that further and more exten- 
sive studies along the same lines be ! 
made. The influence of the thyrotropic , 
factor used in the above experiments | 
may h.ave been primarily in the nature | 
01 an injury to the vessel wall which i 
permitted a secondary deposition of the , 
cholesterol — Reviewer) . 

X. W. .Tones, Portland. 


Phelps, Kenneth A. 

T/ic Early Treatment of Chemical 
Bums of the Esophagus. Jour. 
Lancet, 58:237-238, May, 1938. 

Chemical erosion of the esophagus 
belongs in the class of serious and pain- 
ful diseases. When a corrosive fluid is 
swallowed, necrosis of the mucous 
membrane occurs and the depth of the 
necrosis depends upon the concentra- 
tion of the poison, and also upon the 
length of time it is in contact with the 
mucosa. As the necrotic tissue sloughs 
off, an ulcer forms and spasm occurs in 
an attempt to immobilize the ulcer and 
diminish pain. This stage of acute 
stenosis is reached in from .3 to 5 days, 


while the resistance of the walls of the 
e.sophagus has not suffered. This is the 
time to start treatment without fear of 
perforation. If treatment is neglected, 
the opposing granulations grow, and 
produce a fold-like stenosis, which will 
increase the danger of perforation. The 
final stage is the replacement of the 
inflammatory infiltration by bands of 
scar tissue, resulting in stricture. Karly 
treatment prevents this. 

Salzer recommends the use of an 
elastic esophageal bougie, filled with 
lead shot, beginning on the second day, 
leaving the bougie in place a minute or 
two. The time is giadually incrca.scd on 
subsequent days to 30 minutes a day by 
the .sixth day. The author has found 
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order to determine its cause and signi- 
ficance. Probably two-thirds of all cases 
of rectal bleeding are due to internal 
piles, and such a condition can gener- 
ally be recognized by a simple exami- 
nation of the rectum with a speculum. 
It is well to remember that the presence 
of internal piles docs not exclude the 
possibility of a carcinoma higher up the 
bowel. 

The next commonest cause of rectal 
bleeding is carcinoma. The diagnosis is, 
as a rule, readily established if a finger 
is passed well up into the rectum as 
probably SO per cent of rectal grorrdhs 
occur within reach of the finger. Digital 
and sigmoidoseopic examination should 


innocent adenoma will cause hemor- 
rhage and it should be removed, as 
there is grave danger of it becorning 
malignant. 

Hemorrhage due to peptic ulcer 
generally results in tany stools due to 
partial digestion of the blood, but where 
the bleeding is copious or rapid and the 
bowels are not loaded the blood may be 
seen in the stools as bright fresh blood, 
A rare and obscure cause of rectal 
hemorrhage is a peptic ulcer in Jleckcl’s 
diverticulum which is apt to occur in 
J'oung persons. Another rare cause of 
rectal bleeding is an angioma of the 


any bougie or even a soft stomach or 
feeding tube to work as well. Starting 
treatment early is the important factor. 

A case is reported of an old stricture 
complicated by fatal brain abscess fol- 
lowing attempts at dilatation over a 
period of three years. 

Hanes JI, Fowler, Fort Waj-ne. 

LOCKnART-MU.VIMERY, J. P. 

The Causes of Nemorrhaffe from 
the Rectum. British Med. Jour., 
997-1000, 3Iav 7, 193S. 

Bleeding from the rectum is a con- 
dition which is always of considerable 
concern to the patient and one which 
should be thoroughly investigated in 


be done before an X-ray is ordered. An 


rectum or sigmoid. Local injury must 
be remembered as a possible cause of 
bleeding from the rectum. Hemor- 
rhagic or ulcerative colitis may cause 
rather serious bleeding but rarely 
serious enough to endanger life. Bleed- 
ing from the rectum may occur in 
persons with very high blood pressure, 
and may be profuse, and the pressure 
considerable reduced thereby. 

Hemorrhage is a complication that 
occurs after operation upon the rectum 
in about one per cent of cases. The most 
common time for hemorrhage is about 
the eighth day after operation. The 
use of a small tube inserted in the 
rectum will usually stop small hemor- 
rhage and will eliminate the possibility 
of concealed bleeding. In cases of per- 
sistent bleeding the rectum should be 
packed by means of a rubber tube with 
gauze wrapped around on end in figure 
of eight fashion to form a bulge, which 
is inserted through a speculum. The 
pack is anchored firmly in place by 
means of a safety pin and gauze 
around the part of the tube projecting 
from the rectum. 

Hanes M. Fowler, Fort Wayne. 

Von Glahn, William C., Flinn, 
Frederick R. and Keim, W. Frank- 
lin, Jr. 

Effect of Certain Arsenates on the 
Liver, Arch. Path., S 5 :i-iS 8 , April, 
1938. 

The authors report a series of ex- 
periments on rabbits in which cirrhosis 
of the liver was produced by the con- 
tinued administration of small amounts 
of arsenic in the food. 

The experiments were undertaken be- 
cause during a study of the effect of 
various diets on the liver of the rabbit 
in a series of ten rabbits fed on cabbage 
only pigment was found increased in 
the liver cells of most of the animals 
and in many of them large phagocytes 
containing pigment were present in the 
sinusoids. On repeating these experi- 
ments three times similar changes were 
not produced and the thought came to 
them that possibly the cabbage fed to 
the first series of rabbits might have 
been treated with one of the insecti- 
cides frequently employed for the 
spraying of fruit trees and vegetables. 
Lead arsenate, one of the commercial 
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The AMERICAN JOURNAL OF DIGESTIVE DISEASES 


Was NOT established as a vade mccum, a news magazine, a humorous monthly nor a fictional alleviation 
for the jaded nerves of busy doctors . . Most readers by this time have divined this point of policy, and 
have come to know that, month by month, this periodical gives a cross section of current and modern gastro- 
enterological thought. It sees most of the 

manuscripts in this specialty: it prints all 



of them that are suitable . . . BETTER 


I am an admirer and 

articles will be printed only when BETTER 
articles are written. The reader may con- 

You cannot improve 
on the editorial con- 

reader of your excel- 

fidently believe that at present the best 

tent — it is and 

lent magazine. 

work in gastro-enterology finds its jvay into 
these pages . . . Another way of saying 
that the management of this JOURNAL 

shoidd be, an outlet 
for scientific thought. 


is seeking to perfect a really worth-while 
Archive in a most important field. 


Material and format 
are excellent. I enjoy 
ft very mnch because 
the articles are 
scientific. 


It is the firm intention of the Editorial 
Council that the pages of this Journal shall 
be kept FULL of important matter, and 
entirely EMPTY of all matter that is 
irrelevant . . . 

Readers feel today that an impOA'tant con- 
tribution to American Medicine is being, 
and will be, made through the agency of 
the American Journal of Digestive Dis- 
eases . . . 


It is certainly a well 
edited Journal and 
anyone who sub- 
scribes to it certainly 
gets his money’s 
2Vorth. 


Quality brevity, educational value, scientific dignity, good typography and singleness of purpose are 
making friends in increasingly large numbers. 
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products commonly used for this 
purpose, was b o u k h t in the open 
market and used in some of the animals. 
This product is 08 per cent lead arse- 
nate. Cupric arsenate, another commer- 
cial product was also used; and, in 
order to control any changes that might 
result from the lead and the copper of 
these products, chemically pure sodium 
arsenate was fed in another series. 

Besides rabbits, experiments were 
also conducted on rats and ferrets. A 
biop.sy on the liver was performed on 
each animal some days before the ex- 
periment was started. Then ns samples 
of cabbage to be fed were found to con- 
tain 4.32 mg. of arsenic per kilogram 
comparable amounts were added to all 
of the diets. Oral administration was 
employed, as this is the manner in 
w h i c h arsenates contaminating food 
products gain entrance to the body. 

Three diets varying in the earbohy- 
drate content were used: namely, hay 
and oats with forty-six rabbits; hay, 
oats, carrots and cabbage with eighteen 
rabbits; and white l)read and potato 
was fed to twenty-six. Each series was 
divided into three groups, the animals 
of which were given copper ar.scnate, 
lead arsenate and sodium arsenate re- 
spectively. 

The lesions in the liver resulting 
from the ingestion of the dilTorent 
arsenates were similar in all. As early 
ns the third day necroses of liver cells 
were found. These necroses were 
sharply defined from the surrounding 
liver cells. The necrotic cells wore 
swollen and pale staining, at times the 
cytoplasm was transparent and the 
nuclei fragmented or destroyed. They 
were most frequently situated near the 
portal areas, sometimes surrounded it 
completely; sometimes they extended 
from one portal area to another. At 
times small groups of intact liver cells 
were surrounded by necrotic areas. 
About the necrotic areas were many 
large phagocytic cells, many with multi- 
nucleii. Later the necrotic liver cells 
were removed and there remained a 
ma.ss of delicate fibrillar material which 
appeared to be collapsed stroma, and 
into these areas at a still later period 
fibroblasts penetrated and caused defi- 
nite scarring. The gross appearance of 
the livers was altered in many of the 
animals. Usually the organ was smaller 
than normal and the capsular surface 
irregular or pebbled. Jaundice was 
present in some. Glycogen was reduced 
in the liver cells. In brief the livers in 
rabbits living but 2 or 3 days showed 
as a rule necrosis of some of the cells. 
tVhen the animals lived longer, that is, 
fiom a month to a year or more, most 
of the livers showed the presence of a 
true chronic cirrhosis. There were some 
e.xceptions. 

The animals to which carrots and 
cabbage were added to the diet showed 
a lessened degree of necrosis of the 
liver cells and an earlier grade of 
cirrhotic change than found in the 


livens of those rabbits fed on liny and 
oats only. In the twenty-six rabbits fed 
on white bread and potato, a minimal 
cirrhosis was found in only two animals. 
A few scattered hepatic necroses were 
found in but three. The phagocytic 
cells were less numerous and the de- 
position of pigment less marked. Con- 
siderable glycogen was found in the 
liver cells. It seemed evident that the 
presence of carbohydrate had protected 
the livers from damage. This observa- 
tion corresponds to a similar observa- 
tion in man by clinicians. 


Fifty-one rats and fifteen ferrets 
were studied in scries in like manner. 
In no animals was there ob.serveil any 
necrosis of the liver cells or a single 
instance of cirrhosis. These experi- 
ments merely showed that ro far ns 
damage to the liver is concerned, the.se 
anim.als are more resistant to the elTect 
of arsenates than arc rabbits. 

Under the controlled conditions of 
the experiments it may bi> concluded 
that the lesions in the liver are the 
direct result of the effect of the arsen- 
ates upon it; that the lend and copper 
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from 5ymptom5, a proctoscopic and 
tiijrital examination showed marked 
narrov.-in;: of the rectal lumen due to 
rectal edema and hypertrophy of the 
wall. Autopsy, four months later, re- 
vealed an edema and true fibrosis of 
the wall. There was no e\idence, press 
or microscopic, of rectal malipnancy. 

Case II. A male, 72 years, also re- 
ceived two series of radiation for pros- 
tatic malipnancy, with favorable effects, 
from May 22 to Dec. 4, 1935. In this 
case, rectal symptoms appeared soon, 
about two months after the start of 


radiation. Fecal incontinence was 
present off and on until April 17, 1937, 
when symptoms of intestinal obstruc- 
tion appeared. On rectal examination 
there was marked edema of the wall 
with narrowinp of the lumen and a 
mass in the lumen, probably fecal. The 
patient failed to improve with local 
measures and a colostomy w'as per- 
formed. He died two hours after the 
operation. The observations at autopsy 
indicated that compression of the 
rectum b 3 ’ metastatic lesion was not 
sufficient in itself to produce complete 


DRAINAGE OF THE 
ENTIRE BILIARY TREE 

The Aim of Therapy 
in Biliary Tract Disease 


obstruction, but the edema and fibrosis 
of the rectal svall was quite a factor. 

The intimate anatomical relationship 
of the rectum to the other pelvic organs 
accounts for its involvement when any 
of these organs is subjected to intensive 
radiation therapy. 

Although in each of the above cases 
the malignant lesion had not been 
eradicated by the radiation and early 
death was inevitable, it is believed that 
the recognition of such rectal stenosis 
in certain other patients, in whom the 
primary lesion is under control, may 
lead to appropriate surgical therapy 
and he life saving. 

It is important that the author has 
called attention to the occasional 
dangerous effects of over-radiation in 
numerous cases of intra-abdominal 
cancer. Although he has reported only 
two cases of stenosis of the rectum in 
his general discussion of the subject, 
he found in the literature that the fre- 
quent unhappy result occurs following 
radium treatment for carcinoma of the 
cers'ix. Of 18 cases treated by Everett, 
seven developed vesico-vaginal fistula 
and eleven bilateral ureteral stricture. 
The experiences of other authors also 
ore quoted such as Buie and Malmgren, 
Newell and Crossen, Jones and Fergu- 
son. 

B. B. Vincent Lyon 

and Nathan JI. Noble. 


Decholin -c. p. dehydro- 
cholic (triketocholanic) 
acid-is of recognized 
merit in affections of the 
hepatobiliary mechanism. 
Acting directly upon the 
liver, it increases bile se- 
cretion as much as 200 per 
cent; at the same time, it 
markedly augments cho- 
lecystic evacuation . It 
is a means of establishing 
drainage from the entire 
biliary tree, thus aiding 
in the removal of inspis- 
sated, stagnant bile and 
nidi of infection, and 


lessening the absorption 
of toxic metabolites. In 
the hands of many of 
America’s outstanding in- 
ternists Decholin is the 
medication of choice in 
chronic cholecystitis, hep- 
atitis of toxic origin, non- 
calculous cholangitis, and 
biliary stasis. There is 
only one contraindica- 
tion: complete obstruc- 
tion of the common or 
the hepatic duct. 


PoRTis, Sidney A. 

ShotM We Operate On All Our 
Cases of Gall Bladder Disease? 
Radiologic Review and Miss. Valley 
Med, Jour., D0:S0-9S, May, 1938. 

Since the introduction of the Graham- 
Cole test and the increasing skill of the 
surgeon in removing presumable dis- 
ease of the gall bladder, more and more 
surgery has been done in recent years 
for bile tract disease. The author raises 
the question as to whether or not all 
this surgery is warranted, especially in 
cases of mildly diseased gall bladders. 

Attention is called to possible errors 
in technique causing a non--iisualization 
of the gall bladder. One of the most 
common sources of error is that many 
patients have a meal containing fat 
shortly before the dye is given by 
mouth. Another reason for non-visuali- 
zation is that the liver may retain the 
dye and fail to secrete it, owing to dis- 
turbed liver function. 

Patients who have gall stones, a 
markedly diseased- gall bladder, or a 
non-’vdsuallzed gall bladder should be 
operated upon unless contra-indications 
exist. Many patients, particularly those 
who have had mildly diseased gall 
bladders removed, complain of symp- 
toms similar to those they had previous 
to operation- It has been shown that 
many of these patients suffer from 
acute spasm of the sphincter of Oddi 
w'ith enlargement and distention of the 
common duct. The spasm is relieved by 


Second edition o£ the brochure 
"Biliary Tract Disturbances" 
sent to physicians on request. 
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furm of amyl nitrite or nitro- 
j-rlyccrine. 

Dra'^tic cholajrojTue.'* should be omit- 
ted in the medical mnnairemcnt of ;jall 
bladder patient*!. Hypomotility and 
“ta*!!*- of the jjall bladder is frequently 
'-‘•n in hyiKJthyroid states and marked 
cliniral improvement is often seen when 
nd>.*qunte thyroid is piven. It is believed 
that foci of infection may be a factor 
in ^mll bladder disease by .«ettint: up an 
allerpic response in the pall bladder. 
Patient's arc frequently seen with pall 
bladder disease and an associate<l myo- 
cardial condition and an improvement 
of the myocardial condition has an 
avvnciated improvement in the pall 
bladder picture. 

•Adc-quate pre-operative preparation 
most important in attemptinp to 
lower the surpical mortality in patients 
with bile tract disease. The patient 
should be on a pre-operative diet for 
several days prior to operation and 
laboratorj- work should include the 
followinp — urinalysis, complete blood 
count, Wassermann and Kahn, blccdinp 
and coapulation time, and blood 
chemistry to include non-protein nitro- 
pcn. blood Fupar, icterus inde-x, and 
alhumin-plobulin ratio. Suitable donors 
.'hould be ready if transfusion becom<'s 
ncccs«nr>'. Patients whose albumin- 


plobulin ratio, icterus index, or choles- 
terol ester fraction of the total choles- 
terol arc not within normal limits, arc 
poor surpical risk.*!. 

Postopcratively pall bladder patients 
.should have plenty of plucose, intra- 
venous fluids, and carbon dioxide in- 
halations to expand local repions of 
ntelectosis. The diet should be pradu- 
ally increased to one similar to the pre- 
operative hiph-carbohydratc, low fat 
diet. There should be no urpency for 
surperj' of the bile tract except in cases 
of suppurative cholecystitis or possible 
panprene of the pall bladder. 

Cases of pall bladder disease which 
arc intractable to medical mnnapement, 
those that have pall stones, and those 
cases with associated pericholccystic 
disease should have surpical interven- 
tion. Those cases of functional dis- 
turbance, particularly the so-called 
cholcsterosis of the pall bladder or 
“.strawberrj' pall bladder” had better 
not be treated surpically, but medically, 
because those patients are as a rule 
most uncomfortable followinp surpical 
intervention. 

Pre-operative and post-operative 
diets are outlined. 

Hanes M. Fowler, Fort AVoyne. 


Loe, Halph H. 

Gastroscopic Fxamimttiona — .-I 7^-- 
l•irll• of SO Coses. Xorthu'c«t Mc(L, 
,3T:J:J0-U2, Map, JOSS. 

Gastro.scopy is a safe, relative pain- 
less procedure which pives n clear 
picture of the interior of the stomach. 
It is a valuable adjunct to use in clari- 
fyinp questionable roentpen defects of 
the .stomach. The accuracy of the fmd- 
inps depends upon the skill and ability 
of the examiner. The fault of mis- 
representation rests upon the one 
makinp the examination and not on the 
instrument. 

Gastroscopy is of value in determinp 
whether an ulcer is benipn or mn- 
lipnant. It may aid in determininp the 
operability of a carcinoma of the 
stomach, and its usefulness may bo en- 
hanced in this respect by usinp it in 
conjunction with the pcritoncscopc. 
Gastroscopy ofTers possibilities of defi- 
nite diapnosis in the late sequelae of 
postoperative stomachs. It is supreme 
in the diapnosis of chronic inflamma- 
tory lesions such as the superficial, 
atrophic, and hypertrophic types of 
pastritis. This discussion is based on a 
review of eiphty cases examined by the 
author, 

Hanes M. Fowler, Fort Wayne. 
Quick, A. J. 

The Nature of Bleeding in 'Jaun- 
dice, .7. A. M, /!., J10:icr,8, May 
14, 19S8, 

The author presents expcrimenlal ob- 
.serv’ations made on the coapulation of 
the blood which furnishes sipnificant 
information on the nature of cholemic 
blcedinp and ofiTors practical suppes- 
tions for the manapement of jaundiced 
patients. He has developed a simnie 
method for the determination of pro- 
thrombin. This is done by obser\-inp 
the clottinp time of oxalatcd plasma 
when mixed with an excess of thrombo- 
plastin and an optimum amount of 
calcium. When the thromboplastin and 
calcium are constant the rate of coapu- 
lation depends on the concentration of 
prothrombin and is a direct means for 
determininp this factor. 

Prothrombin determinations were 
also made on both normal and abnormal 
indiWduals and it was found that in 
normal individuaks it wa.s constant. In 
hemophilic blood it was found to be 
quantitatively normal while in jaun- 
diced patients it was found to be ex- 
tremely low in some cases. This de- 
ficiency of prothrombin has been sho%^7i 
to bear a direct relationship to the 
severity of the blcedinp. Therefore ex- 
perimental reduction of prothrombin 
was broupht about in three ways: first, 
by vitamin K deficiency, .^cond, by a 
toxin (spoiled sweet clover hay), and 
third, by injury of the liver. 

After it was found that any one of 
the aforementioned factors would pro- 
duce a hemorrhnpic tendency it w.is 
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Infants allergic to tlic materials of 
a formula require processed foods. "J’liey 
should be introduced cautiously and 
tried for tolerance. Food allergy ex- 
presses itself in localized phenomena 
that change from year to year. 

Karo is a safe carbohydrate for al- 
lergic infants. It is free from protein 
which sometimes produces allergic 
manifestations. Karo may be used from 
birth uith any indicated [onnida. 

Infant feeding praaicc is primarily the 
concern of the physician, therefore, Karo for 
infant feeding is advertised to the Medical 
Profession cxclnsiiely. 
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hepatobiliary' tree is overcome, 
producing prompt relief and im- 
provement. Duochol (Plessner) 
contains no drastic cathartics. 
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thoufjht that bleeding in jaundiced 
patients miKht bo due to a deficiency of 
vitamin K or liver destruction. These 
case.s must he treated first by trans- 
fusion in order to brinp about an im- 
mediate increase in the prothrombin 
and then by the administration of 
vitamin K in the form of powdered 
alfalfa loaf or an extract of it. 

Franci.s D. Murphy, Sfilwaukee. 

McGrrcon, John* and ItOTHr.s'nynn, 

Morris. 

Coiifjniifa! AhKntce of Portion of 
Small Intcatinc, Xorthtcest Med., 
STitSi-inc, May, 19SS. 

The authors report a en.'^e of conpreni- 
tal absence of a portion of the small 
intestine. An attempt was made to 
correct the condition surjtically by a 
.side to .side anastomosis- The surgery 
was accomplished without difficulty but 
the patient died M hours after the 
operation. 

The two sefrmcnts of the intestine 
ended in blind pouches near the lower 
border of the liver. The mesenterie.s of 
both were free and terminated at the 
end of each pouch, thereby forminpr two 
free borders. 

The incidence of the condition is not 
at all common. Various authors report 
its incidence to be from 1:20000 to 
1 :2150 births. Surfrory is the only treat- 
ment and it is essential that dehydra- 
tion and alkalosis bo combatted both pro 
and post-oporalively. The mortality is 
about I00CJ-. 

Hcfcrcnces are jriven to articles with 
e.vcchcnt discussions on the pos.sibic 
ctioloRT and classification of intestinal 
anomalies. 

Hanes M. Fowler, Fort Wayne. 

Carmichael, John L. 

//|/prnnsidini>m Anaodafrd with 
Hypothyreidiftm: Two Case Pr- 
ports. Avnah of Jnt, Med., 11: 
190G-1911, April. 193S. 

A review of the literature reveals an 
indication of a mutual antagonism be- 
tween the thyroid and islet secretions. 
Xo attempt is made to determine 
whether the anlajronism is direct or 
through the intermediary' of some pland 
such as the pituitary. 

Two cases of hyperinsulinism asso- 
ciated with hypothyToidism are re- 
ported. In both cases the plucosc toler- 
ance test more closely approached the 
normal response after the basal meta- 
holic rate had been raised to the normal 
level by feedinc dcssicatod thy’roid. 

The author concludes that some cases 
of hyporinsulinism may be improved, if 
not entirely held in check, by the use of 
dcssicntcd Ihy'roid, but it is realized 
that results of such treatment in alarpe 
number of cases followed over a Ion;: 
period of time would be necessary be- 


fore any trustworthy conclusions could 
ho drawn. 

Hanes Fowler, Fort Wayme. 
ISPwVEL, SiD.NEV. 

Bsophafjeal Ohstruetwn: Ca^fe /?t’- 
ports, Texas Slate Jour, of Med., 
33:S2S-SJ0, April, 193S. 

Esophapenl ob‘?truction manifests 
itself with either sudden or gradual 
onset. Those of sudden onset are gener- 
ally due to swallowing of a foreign 
body or an injury, while tho.^o of 
gradual onset are usually duo to local 
inflammation, benign or malignant 
neoplasms, syTihilis, neuropathic func- 
tional disturbances, or extrinsic pre.s- 
surc ns from mediastinal or glandular 
involvement. 

The most important aids in dingno.sis 
arc a complete detailed hi.story’, X-ra.v 
examination using a thin barium mix- 
ture, and e.sophagoscopic examination 
under local or general anesthesia ns the 
case demands. 

Throe cases arc reported illu.strating 
obstructions due to stenosis, foreign 
body, and ulcerated lesions. 

Hanes 31. Fowder, Fort Wnyme. 

Hunt, H. B. 

Ascorbic Arid in Uronrh ini 
Asthma. Pn'tish Med, Jour., TCd- 
727, /1pri7 2, 193B. 

The author reviews the literature 
relative to the subject and roport.s the 
rc.su Its of treatment in twonty'-five 
cases. The investigation did not show' 
ascorbic acid to bo of any value in the 
treatment of bronchial n.sthma when 
given in comparatively large doses 
cither by’ injection or by' mouth. 

Hanes 31. Fowler, Fort Wayne. 

Evans, N. and Gray, P. A. 

Lai'nnrc*s Cirrhosis. J. A. M. /!•» 
110:1159, April 9, 1938. 

Due to the fact that the etiology of 
Laiinnec's cirrhosis is still being de- 
bated by’ clinicians and pathologists, the 
authors have renewed 217 ca.scs of it 
with special reference to its etiology’. 
In e.xnmining record.*? of 17,87*1 autop- 
sies from January' 3, 3918, to 3Iay 1, 
1937, 217 cases were found, an inci- 
dence of 1.2 per cent. Arranged chron- 
ologically these ca^es show a definite 
rise in incidence since the repeal of pro- 
hibition. The incidence since repeal is 
three times that before. One-fourth of 
the patients were chronic alcoholics, 
most of whom were males. 

In those ca.se.s in which cirrhosis wa.s 
not present, but a history of chronic 
alcoholism was, the liver frequently 
showed fatty changes. The authors con- 
clude that chronic alcoholi.sm is defi- 
nitely a contributing factor in the 
aforementioned disease, 

Francis D, Murphy, Milwaukee. 



BASIC OPERATIONS IN COMMERCIAL 
CANNING PROCEDURES 


V. HEAT PROCESSING THE SEALED CONTAINER 


• Pr(*\inii‘ily, ^\c lia\c dc^crihcd Iiow* raw foo(I 
rnalorial is «oalr(l in llic tin ronlainor aftf'r 
proper preparatory trcatmcnl. After fcalin", tlic 
next important step in roniniorcial canniii" h 
tlto licat [irocc'-s, or "proce^^” as it is called 
in the industry. 

li'-entially, the processing operation intolvcs 
exposure of the sealed container to hot or hoiling 
water, or to steam under pressure, for the correct 
jieriod of time. The purpose of the process is to 
destroy pathogenic or spoilage organisms which 
may he jiresent on raw food material; the «e.al on 
the can then presents re-infeetion of the foods 
by fiieh organisms. Thu.s, the sealing and proc- 
essing operations combine to insure a sound, 
wholesome canned product. 

It is not possible here to rcs iew all factors sshieli 
must be considered in the cst.ahlishmcnt of an 
aderpiatc heat process for any specific product. 
Such factors luavc been briefly discus-cd in recent 
publieations (1, 2). It must sulTicc to slate that, 
in general, commercial processing operations 
arc dixided into two gener.d types, depending 
upon the acidity of the food being canned. 

The "acid” foods — including the common fruits 
and certain vegclahlcs or vegetable products 
x\hosc pll xaltics fall below' ‘1.5 — arc quite easily 
heat processed. \^’ith such foods it is only neces- 
sary to heat the sealed container long enough to 
permit the attainment of a definite temperature 


in the center of the ran (usually 200°r. or 
slighllv less). In fact, some arid products may lie 
proce-sed by filling sniriricnlly hot. se.iling and 
inxerting the cans, and cooling without fur- 
ther process. 

Tlie "non-acid” foods — such as meat, sea fond-, 
mill, and most of the common xcgclahlc — 
require temperatures above that of boiling water 
for .ndequate hc.it processing. .Such foods arc 
processed under steam pressure in a cin-ed 
"retort”, usually at a Icmiicralurc of 210°!'. 
Years of research ha\c made po-sihle the issu- 
ance for the guidance of modern eanners of a 
bulletin listing recommended process schedules 
for the non-aeid products (3). 

Regardless of the temperature of processing, 
equipment is avail.ihle which permits use of the 
batch or "still” process, and the "continuous” 
or "agitating” types of process for scaled cans. 
Improvements in processing machinery and 
accessory instruments during the past two dec- 
ades permit precise, scientific control of com- 
mercial proeessing operations. 

Above all, however, the modem canner lias a 
clear umlerslanding of the underlying purpose 
of the process and a deep appreciation of the 
necessity for strict supervision of the processing 
operation. Commercially canned foods, conse- 
quently, must be ranked today among the most 
wholesome foods coming to the American table. 


AMERICAN CAN COMPANY 
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can Can Comjtany, .Vrtr A'. 1*., uhat phases of canned foods faioxti- 

rc/pr are of frrr.trst interest to yvu? Vour suggestions trill determine the 
suhlrrt nmfirr of future articles. 
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1 oz. of All-Bran contains 
as much “bulk" as TVi oz. 
of raw cabbage. 


1 oz. of All-Bran contains 
more Vitamin Bi than 2% 
oz. of whole egg. 

iflON 

1 oz. of All-Bran contains 
as much iron as 6% oz. of 
fresh spinach. 


When you recommend— or use— KcHorr’s 
All-Brnn, you nre summoning the nid of 
three important Ijenefits. Tliis natural 
laxative cereal supplies lliesc great helps 
in relieving comrnon constipation: *‘bulk” 
and Vitamin H , the intestinal tonic vita- 
min As an extra bonus, /\1I-Ernn gives 
0 plentiful supply of iron, 'tadc by 
Kellogg in Battle Creek. 

A 

NATURAL LAXATIVE 
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I WAniNfi. J. I. 

I The SntrltlovAil Ftxelor in Henvi Difvttst' in C/u’Mrf?i. 

j Snnthrm Mfd, riHd Siti'if., 100 : 1 2V-1'JI ^ March, Ji'*'?, 

' Thi? author calls attention to heart <Ii<eace due to nuiri- 
j tional deficiencies as observed in Nejrro children in Charles* 
I ton, S. C. The essential findings are those of an enlarged 
heart with impaired function with n tendency to pcnernl- 
! ireil edema. The cnse.s summarized are not consi.stent in 
! pointing: to n lack of vitamin Bi ns the usual basis of the 
1 disease, but sujrpcst n rather more j:<?tH‘rnl deficiency of 
j dietary' materials. They indicate that a sali.^factory re- 
1 sponse to dietetic treatment may bo expectetl in cases not 
j too far advanced. 

I linnes M. Fowler, Fort Wayne, 

j Atkinfok, a. j. and Ivy, A. C. 

I Does licmovnJ of a iVorainf G«/f Dlfuldcr Affect the 

i .T/cfnhofiK»7i of Lijiidsf Jonr. of Laboratory ntul 

Ctinieal Med., L’d:.UI, Feb., IfldS. 

As a result of experiments on do^rs, the authors con- 
clude that the rise in fastinp plasma lipid levels obtained 
after cholecystectomy is not specifically due to removal of 
the pall bladder. It may al.'^o bo obtained after liver 
damage, tissue injury, and for n short time after ether or 
chloroform ancsthesm. By studyinf: the blood lipids (totnl 
fatty acids, free and total cholesterol) before and after 
cholecystectomy both under the condition of fasting and 
during the flipestion and nhsorption of fat, it could not be 
demonstrated that the jrall bladder possessed n function of 
ropulatinp the metabolism of lipids. 

lInnes M. Fowler, Fort Wayne. 
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Excellent hemoglobin response results in most cases 
from the daily dose of three Hcmatinic Plastules 
Plain. This provides 15 grains of ferrous iron. 

Small dosage, easy assimilation and toleration 
favor the use of Hematinic Plastules for hypochromic 
anemia, because they produce maximal results, at low 
cost, without discomfort or inconvenience to the 
patient. 

Hematinic Plastules provide ferrous iron and the 
vitamin B complex of concentrated yeast, in soluble 
gelatin capsules. They are issued in two types — 
in bottles of fifty — Hematinic Plastules Plain and 
Hematinic Plastules with Liver Concentrate. 
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Alicato, J. E. and ScHL.\TTr:NnuRO, O. L. 

A Case of Intestinal Hctcrophyidiasis of J/fj« in 

Ilnirait. J. A. J/. A., 120:1100, April 2, IPSS. 

Ilctcrophyid infestation of the intestine in man has been 
reported from such far eastern countries as China, Japan 
and Korea, but never before in Hawaii. The case was that 
of a 2C year old Japanese man who, six weeks before ex- 
amination had developed a diarrhea which was severe and 
lasted about three weeks. He had lost about 20 pounds in 
weight and had a corresponding loss of body strenRth. 
When first seen ho complained of nervousness and con- 
stant discomfort over the colon which was not infiucnccd 
by the intake of food, defecation or mechanical pressure. 
His history was essentially negative except for the fact 
that he liked to cat raw fish, especially “fresh water” 
mullet and “Chinese cat fish.” 

Phy.sical examination was essentiallv negative. Labora- 
torj’ examination revealed the urine to be neprutive, the 
stool ne^rative for amoeba and occult blood. The Weil- 
Felix tost, the Widal test, and the Wassermann and Kline 
tests were necrative. The blood count on one occasion was: 
hemojrlobin 75 per cent, red cells 4,950,000, white cells 
9,100, pohmiorphonuclcar leukocytes 47 per cent, basophils 
7 per cent, eosinophils 2 per cent, small Ij-mphocytcs 44 
per cent. On another occasion the white count showed a 
total of 7,100 of which 37 per cent were polymorphonu- 
clear leukocytes, 4 per cent eosinophils, 12 per cent mono- 
cj'tes and 47 per cent small lymphocj'tcs. RoentRcnolo- 
pically the frastro-intestinal tract was negative except for 
some irritability of the colon. 

Stool examinations wore continued and fluke ova were 
found of the genus Stellantchasmus, closely related to, if 
not identical with, Stellantchasmus falcatus. The patient 


was placed on oleoresin of aspidium which cleared the con- 
dition up rather promptly. 

Investigation of local mullet fish in surrounding waters 
revealed infestation ^nth a hetorophyid fluke which was 
pathoponic for cats. D Murphy, Milwaukee. 

Drueck, Charles J. 

Proctitis. Illinois Med. Jour., 73 May, 193S. 

Proctitis, roctitis or inflammation of the rectal mucosa 
is probably the most frequently encountered of all rectal 
affections. It is of more common occurrence than generally 
supposed and is also directly responsible for the production 
of many disturbances which in turn give rise to sjTnptom.s 
mistaken for distinct diseases. The discussion is confined 
chiefly to catarrhal proctitis and sigmoiditis, acute and 
chronic, among the causes of which may be listed the 
following: irritants such ns worms, highly seasoned foods 
or hard substances in the fecal mass, fish bones and hulls 
of cereals, constipation and fecal impaction, irritating dis- 
charges from above, seasonal changes in food or water, use 
of strong purgatives, poisonous drugs, irritating supposi- 
tories and local extension of inflammation from hemor- 
rhoids or disease of neighboring organs such as the bladder, 
prostate, vagina or uterus. 

The sjTTiptoms include sensation of fullness, weight, heat 
and burning in the rectum, or in severe cases, actual pain 
that radiates to the sacrum or other pelvic organs or down 
the thighs. Rectal tenesmus is constant early. The process 
is essentially an acute inflammation of mucous membrane 
and resemblc.s that seen in other parts of the body, e. g,, 
the nose. The prognosis is usually good with proper treat- 
ment. 

A system of treatment is outlined including careful in- 
spection of the rectum, use of castor oil or saline cathartic 
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ff/U'r.nt! hy irricralion-^ of tho colon with !=alt or 

l/jMc at-ifl ^oiutltln at HO'' F. FoIIowintt the douchinjr two 
<!rsni^ of ‘J.’)'; v-,Iution of fluid extract of hydra,<-tis is in- 
jirtid int'. the re, turn to he retained. If ulcers arc found 
on the rt-ctal wail they arc treated locally by paintiny with 
pure irhthyoi fjr .A''» rdlver nitrate solution. 

The diet should bo carefully arranged so as to be non- 
irritatinir and of «uch variety as will insure soft or semi- 
f(did evacuations. As the inflammation subsides, consti- 
pation IS ajit to occur and a full class of flaxseed tea at 
nicht will he found to act as a mild laxative and at the 
same time is soothinc to the intestine. A recipe for flax- 
seed tea is civen. 

The patient should be kept in bed until all pus and blood 
have di-appearcil from the stools. 

Hanes M. Fowler, Fort Wayne. 

.roii.v.s. Hfinhy .1. 

7/u Oef/oo/: for Tiutlirttr C/ii/drcii. Southern Med. 
on! Siirri., Iiin:irid-II(i. Morrh, 19311. 

7*he author estimates that these are .some 1000 new dia- 
betic children each year who now live as compared to 
approximately 1000 diabetic children who died yearly in 
the pre-insulin era. Heredity is an important factor in 
the etiolocj- of diabetes in that it is believed that the con- 
dition of the island apparatus is determined thereby. In- 
fection is al'o .an important factor, especially in precipi- 
tatinc active case.s amonc so-called border-line cases. 

.■\s diabetic children reach adulthood and marry, atten- 
tion must be directeil to the hereditary aspects of the con- 
dition. A diabetic child i.s not necessarily handicapped 
physically or mentally provided his nutrition is kept up 
satisfactorily, which entails the proper use of diet and 
insulin. 


_ One of the dise.uictinR thinps in the management of 
dialietic children i.s the proRressiveness of arteriosclerosis 
which seems to be appearinc at an early .orc. 

■With the 15 ycar.s of the insulin era a complete trans- 
fo'.mation ha.s t.akcn place in the outlook for the diabetic 
child. With the facilities at hand for properly controlins 
tha condition, diabetic children can now look forward to 
dcins pr.actically all the thiners that non-diabetics can do. 

Hanes JI. Fowler, Fort Wayne. 

rr.OOKE, BANNKIt R. 

Cnloiiie tin! Ueeliit Cnvcrr. Xorthircet Medicine,.':? :SI- 
S3, March, 19SS. 

^ The author cites figures to substantiate his conclusion 
that the incidence of colonic and rectal cancer 1ms in- 
creased durinc the past 15 years or so. He also stresses 
the importance of early recoRnition of the condition. 

The incidence of rectal and colonic cancers is about 
cpual, with about half as many located in the riRlit side 
a-, in the left side of the colon. Gastric disorder, early 
tumefaction, and early cachexia are prominent symptoms 
of riRht-sided maliRnancy. Obstruction, partial or com- 
plete, and borboryRnius are found more often in left-sidcil 
c.ancer, but seldom in rectal cancer. BriRht blood in the 
stool must always be rcRarded as possible cancer. SiR- 
moidoscopy and colon roentRcnoRram should be ilemandcd 
at once. These procedures should be repeated, it the blecd- 
inp persists, until its site has been determined. 

The public must be informed of these early symptoms 
even at the risk of increasinp cancerphobia and neurosis, 
The profession must be more alert in the early identifica- 
tion of colonic and recta! cancer. 

Hanes M. Fowler, Fort Wayne. 


For 



HYPERACIDITY 


COLLOIDAL 

ALUMINUM 

HYDROXIDE 

{TRUESDALE) 
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p/LnOREXIA is often closely connected 
with deficiency of vitamin Bi which 
manifests itself also by reduced secre- 
tory and motor activity of the gastro- 
intestinal tract. The patients who can 
be benefited by the administration of 
vitamin Bi include those with a failing 
appetite and malnutrition and those in 
whom the appetite and nutrition have 
- . — been impaired by an acute or chronic 

exhausting illness, with an accompanying hypovitaminosis. 

The importance of providing the growing child with on adequate supply of 
vitamin Bi is also generally recognized. 

The presence of polyneuritis in beriberi is striking evidence of the detrimental 
influence of marked vitamin B, deficiency upon the peripheral and central 
nervous system. Therefore, it is likely that in neuritis of obscure origin the 
causative factor may be B. avitaminosis. This is borne out by the encouraging 
results which have been reported in polyneuritis and various other types of 
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neuritis also, vitamin B. appears to be of definite value. 
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Studies in Absorption of Undigested Protein in Human Beings: 
VII. Absorption of Protein Introduced by Tube into the Duodenum 

By 

IRVING GRAY, M.D. 
and 

MATTHEW WALZER, M.D. 

BROOKLYN, NEW YORK 


I N 3 previous study (I) the writers found that the 
rapidity of absorption of unaltered protein follow- 
ing its oral administration was directly influenced by 
the degree of gastric acidity. In the presence of hj-per- 
acidity, the absorption of unaltered protein was defi- 
nitely retarded. In hypoacidity it was accelerated. In 
order to obtain further information on the factors in- 
fluencing absorption from the upper digestive tract, it 
was decided to administer the test meal by duodenal 
intubation directly into the intestines. In this manner, 
interference with the emptying of the stomach could 
be e.xcluded as a mechanical factor influencing the 
rapidity of ab.sorption, and the importance of the acid 
role could bo more clearly evaluated. 

Peanut was the protein selected for this investi- 
gation. This choice was determined solely by the 
circumstance that there was available at the time a 
serum which was particularly suitable for the study 
of this antigen. This serum was the same one which 
had been employed in the previous study on absorp- 
tion of proteins following its oral administration (1). 

The method for determining the absorption rate is 
an immunologic one which has been described in great 
detail in previous communications (3). It may be 
briefly summarized as follows: 

Peanut is excluded from the subject’s diet for 
twenty-four hours preceding the test. One-twentieth 
of a cubic centimeter of a 1 to 10 dilution of the sensi- 
tizing scrum is introduced intracutaneously on the 
forearm of the subject. IThis serum had been ob- 
tained from a patient who manifested a very marked 
reaction to an intracutancous tost with peanut extract 
in a very high dilution and who was extremely sensi- 
tive clinically to this food). On the morning after (he 
pn.ssive local cutaneous sensitization, the subject~is 
given the peanut test me.al on an empty stomach. The 
me.al consists of a “milk" made by dissolving 10 grams 
of raw ground peanuts in 30 cc. of water, to which is 
added 1 gram of sugar and .05 cc. of oil of clove.s. The 
entrance of the unaltered peanut protein into the circu- 
lation is marked by the onset of a reaction at the 
sensitized cutaneous site. Pruritis is usu.ally the first 
symptom noted. Erythema and wheal formation follow 
rapidly. The absorption time is the inteiral which 
clap=cs between the consumption of the test me.al and 
the appearance of the first objective sign at the sensi- 
tized site; namely, erythema or wheal. 

For the admini.stration of the test meal in the 
present study the duodenal tube rvas pa.ssed on a fast- 

♦From thf IVpjirtmrrt of Arrli<^ IrT:r!sno’/->r3 cf tho Jfvri^h 
of llrooVlrTi. N. Y, 

Ff-td ihr i'rrirr of iho for tho Ftodr of A«t?;r:s 

ftod AUlrJ Conditlor*. Citr. Nrv Jrr*or. Mar 2 

NovrmWr 10, 15S7. 


ing stomach and the position of the bucket was local- 
ized with the aid of the fluroscopc. ^^’hon it was visu- 
alized in the duodenum and bile was obtained on 
•aspiration, the peanut meal w.as injected through the 
tube. 

Individu.al.s with fr.ank atopic illnesses, such as hay 
fever and asthma were not used as subjects for study. 
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for it h.as been demonstrated (2) that such persons do 
not .accept local cutaneous sensitization with the same 
degree and regularity as do norm.als. 

The 'IG subjects studied were adult patients of both 
se.xcs who, in most instances, suffered from .some func- 
tional or organic disease of the gastro-intcstinal tract. 
The diagnoses in these cases were arrived at after the 
completion of thorough laboratory. X-ray and clinic.al 
investig.ations. 

The degree of gastric acidity w.as determined either 
by fr.actional gastric analysis or by a Boas test meal. 
In most instances, where an abnormal gastric acidity 
cuiwe w.as obtained, the analyses wore repeated in 
order to check the findings. 

As in the previous study, the cases were roughly 
classified according to the amount of ga,stric acidity 
which they presented fl). Individu.als who had a 
variation in free hydrochloric acid between 20 and .30 
degrees and a total acidity between 30 and fO degree.s 

34.5 
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'Aor(- con'idertd normal. When the free hydrochloric 
acid was constant at -10 deprcc.s or over and the total 
acidity constant over GO dcirrecs. a .state of hyper- 
acidity \ra.s considered present. In the hs-poacidity 
rniup were placed tho.se subjc-ct.s in whom free hydro- 
chloric acid was con.«tant at le.s.s than 10 dcfrrces and 
in whom total acidity wa.s con.stant under 20 decrees. 
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Patients in whom no free hydrochloric acid was found 
were not encountered in the pre.=ent study. 

Accnrdinit to the above standard.', 12 patients fell 
into the normal acidity yroup. The findings on these 
cases are summarized in Table 1. The absorption times 
in this proup varied from 12 to 23 minutes. The 
averape for the entire proup was 1C.4 minutes. 

In Table II are listed the results obtained in the 10 
cases with hyperacidity. The absorption times in this 
proup varied from l-l to 31 minutes. The averape rate 
of ab.sorplion was 2.3.9 minute.'. 

In Taide III are listed the ten cases with pa.'tric 
hypoacidity. Amonp these the absorption time varied 
from 11 to 2f minutes. The averape was IG minutes. 

Compnrinp the result.' obtained in these proups, it 
will 1)0 noted that, althouph there is little difference 
between the averape absorption times of the normal 
and hypoacidity cases flG.4 and IG minutes re- 
S[w-ctivelyl there is a definite del.iy in absorption in 
the hyperacidity proup, the rate in the latter proup 
l)'’inr 2.3.9 minutes, an increase of over the 

normal. This is virtually the same result which was 
obtainfsl in the previous study when the peanut pro- 
tein w.as piven orally. Under those conditions, the 
normal averape was 18.7 minutes and the hyperacidity 
averape 27..’j minutes, an incre.ase of •17‘’7 over the 
normal. 

In the present study as in the previous one. the read- 
ir.p of the hypoacidity proup differed less from the 
normal than did that of the hyperacidity proup. MTien 
the meal was piven directl.v into the duodenum the 
averape reaction time in the cases with hypo.acidity 
was 10 m.inutes. an acceleration of onl.v 2.-!'7- over the 
readinp in the normal acidity proup (1C.4 minutes). 
In the oral study, the hjTioacidity averape w.a.' 15.9 
minute), an aceleration of 1.5U- over the normal time 
<18.7 minute.: 1 . The.^e results do not indicate an un- 


equ.al influence on absorption by different depree.s of 
acidity. The cxplan.ation for this variation in re.'ult.' 
probably lies in the arbitrary standards which were 
adopted for the clnssific.ation of cases. The limits of 
acidity readinps for the h>T)oacidity proups (.all below 
10* free and 20’ total acid) arc much narrower than 
those of the hyperacidity proup (all above 40* free 
and GO* total acid). 

The .averape .absorption time for the entire series of 
32 cases studied by duodenal feedinp of the protein 
w.as 18.7 minutes. This w.as several minutes shorter 
than the averape obt.ained in the previous study in 
which the peanut meal w.as piven orally. A direct com- 
parison of the resulU in the two series w.as not per- 
mi.ssable, however, as the two studies were not made 
on the same subjects with the same batch of sensi- 
tizinp peanut serum. 

In order to obtain more reliable data on the com- 
parative rates of absorption followinp oral and duo- 
dcn.al feedinps of the antipen. a series of 14 subjects 
were tested by both methods, usinp the same scrum. 
Only a few days were allowed to elapse between the 
oral and duodenal testinps of each patient. 

The results obtained in each subject by the oral and 
by the duodenal feedinp of the .antipen are listed in 
Table IV. In this proup of 14 cases, the .averape ab- 
sorption time followinp the duodenal administration of 
the protein was 18.G minutes. This was more rapid by 
5.7 minutes than the .averape ora! time (24.3 minutes) 
in the same cases. In every subject but one, the duo- 
den.al administration of the antipen reduced the oral 
absorption time by a period varyinp from 1 to 17 
minutes. 

The influence of pnsfric acidity upon the rate of ab- 
sorption of unaltered protein w.as ap.ain demonstrated 
in this comparative study (see Table V). With the 


Taiile III 

Absorption time in cases u'ith gastric hypoaeitlity 


Case 

No. 

Are 

Sex 

PUrnosls 

Al'sorp* 

lion 

Time In 
Minutes 

51 


bl 

Carcinoma of Ilile 

Ducti (Jaandice) 

15 

53 

31 

r 

Chronic Cholelith!a*U 

12 

57 

23 

F 

Vi*crrorto^Is 

18 

6? 

21 

M 

Colitii (Macouil 

17 

'■ 

33 

M 

Jatjnrtice fCatarrhal 
Arule) Ilerstltli 

11 

C5 

Cl 

F 

Ivlvlc Dtieaie 

24 

75 

27 

F 

Colilii 

22 

51 

C2 

M 

Carcinoma of Colon 
(SirmoM) 

15 

K 

23 

F 

Chronic ChoWystitU 

13 

54 

5C 


Chrtsnlc Castrltli 

13 




Avemee Al»sorpt{on 
Time In Mlnulr? 

IC 


duodenal as well .as with the oral administration of 
the tc.'t meal, .absorption was retarded in c.ases with 
hyT)cracidity and accelerated in individuals with hypo- 
acidity, as compared to the normal acidity rate for 
each methoel of feedinp. 

It is al.^o of interest to note that the differences be- 
tween the or.al and duodenal absorption rate.' mounted 
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as the dcRrce of fraalric acidity increased (see Table 
V). Thus, the absorption rate was less with duodenal 
than with oral fcedinR by 1.8 minutes in the hypo- 
acidity uroup, by G.2 minutes in the normal acidity 
cases, and by 9.3 minutes in the hyperacidity group. 

Absorption studies upon unusual cases otfered an 
opportunity to determine the influence of mechanical 


delayed in both instances. They were 2.3 and 20 
minutes respectively, whereas the average absorption 
rate for the norm.al acidity group of the same series 
(see study VI) (1) w.as 18.7 minutes and in the 
hyperacidity group 27.5 minutes. These findings clearly 
demonstrated that the delay in absorption in patients 
with gastric hyperacidity could not be attributed to 


Table IV 

Compamtivc study of absorption times after the oral and duodcrwl administrations of peanut protein in fourte-'n 
eases 


Alxorpllon Time In Mlnute« 


Cflpc 

No. 

' Are 

j 

Prx 1 


Gastric 

Acidity 

1 

Duodenal | 

Oral 

) 

71 

34 

F 

Chronic CholclilhlajU j 

1 

Normal 

16 

1 

IF 

i 

72 

47 I 

M 

Pyloric Ulcer 1 

Hyremcldlty 

1 21 i 

31 

i 

74 

39 j 

M 

Duodenal Ulcer 

Hyperacidity 

25 ' 

31 


75 

1 

F 

CoUtl* ' 

Hypoacidity ' 

22 

27 


7C 

i 3C j 

( 

M 

Ulcerative ColUl«, Chronic I'roelo- 1 

1 rlcmoidltls ' 

Normal ' 

’ 20 j 

37 


77 

29 i 

M 

Duodena! Ulcer i 

Hyperacidity i 

11. 1 

26 


78 

6G ' 

F 

Arlerloscleroill 

Normal 

10 

21 

1 

79 

28 

! 

Chronic CholecjralUla i 

Normal 

19 

1 55 

i 

60 

18 i 

1 r 

Mlfrmlne | 

Normal 


24 

1 

] 

81 ! 

1 

f.2 

! M 

Carcinoma Colon (SItrmold) ^ 

Hypoacidity 

J 

16 


62 

26 

r 

Chronic CholecyttItU ' 

Hypoacidity 

« IS 1 

i 


S3 

31 

M 

Duo<lenal Ulcer ‘ 

Hyrcraeldity 

20 1 

82 


64 

GO 

M 

Chronic Gastritis ^ 

Hypoacidity 

” i 

I 

1 

65 

20 

F 

j Gastric Keorosis ' 

Normal 

13 1 

; 



1 


A>erare Ab'crptlon Time In 

Minutes j 


I6.C j 

i 

24.3 



factor.s upon the rapidity of absorption of unaltered 
protein from the upper digestive tract. 

Two patients, upon whom posterior gastro-enteros- 
tomies had been performed several years previously 
for the relief of chronic duodenal ulcers, were sub- 
mitted to the absorption tests. Iteiieated gmstric ex- 
tractions on these individuals always revealed the 
presence of hyperacidity. Fluroscopic and X-ray ex- 
aminations disclosed in each case a normally function- 
ing gastro-enterostomy. Despite the fact that the 
emptying time of the stomach in these patients w.as 
more rajud than normal, the absorption rates when the 
peanut test meals were given orally were found to be 

Table V 

lielation of the degree of gastric aridity In absorption 
times fnUou'ing oral and d}todrnnl administration of 
peanut protein in fourteen cases 


i 

i 

A' f rape 

Absorption Time In 
Minutes 1 

1 prerw of 

^ Gastric 

Aeidjty 

i NumWr of 
' Ca-ct 

, Oral 

Duodenal 

1 

1 ITypoaelJity 

1 

t 4 

17.5 

I ( 

‘ 15.7 

J Normal 

1 * 

1 24.5 

! iE-5 ; 

‘ Hyperacidity 

1 « 

i 

! 31 

1 

21.7 


any tardiness on the part of the stomach in emptying 
it. self. 

Under certain circumstances, however, organic dis- 
e.asc, which mechanically interferes with the normal 
function of the pyloris may be responsible for delay- 
ing the absorption of ingested jirotein. This was well 
illustrated in three patients with gastric carcinomas 
which, in each instance, produced incomplete pyloric 
obstruction. Gastric extractions revealed little or no 
free hydrochloric acid in these cases. Following the 
oral administration of the peanut me.als, the absorp- 
tion rates were dG, 51 and C2 minutes respectively. 
These were far in e.xcess of the averages for the other 
hypoacidity and anacidity cases in the same serie.o, 
which were 15.9 and 11.7 minutes respectively U'^e 
Study VI) (1). These findings demonstrate that the 
mechanical interference with the passage of food from 
the stomach into the duodenum can and docs delay the 
.absorption of unaltered antigen into the circulation. 
They also offer suggestive evidence that there is no 
absorption of undigested protein from the stomach 
itself in pathologic cases of this typo. 

SU.MMARV 

1. Following the intra-duodcnal administration of 
a peanut test meal, the rate of absoriition of unaltered 
peanut protein is more rapid by several minutes than 
the rate following its oral consumption. 
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2. In patients with gastric hyperacidity the ab- 
sorption rate from the duodenum is not as rapid as in 
those with normal gastric acidity. 

3. In patients with gastric hj-poacidity the absorp- 
tion rate from the duodenum is more rapid than in 
patients with normal gastric acidity. 
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Bile Salt Therapy in Gall Bladder Disease'' 
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T he symptoms of chronic gall bladder disease may 
be divided into three distinct groups: (1) pain, 
commonly called biliary colic, (2) indigestion, or dys- 
pepsia, under which may be included pyrosis, belching, 
gaseous distention and flatulence after meals, and (3) 
constipation. The attacks of pain are not colicky in 
nature in the true sense of the word, since the pain 
may last continuously without intermittent periods of 
freedom, anywhere from ten minutes to several days. 
The pain commonly starts in the epigastrium or right 
upper quadrant and tends to spread to right and left 
in a girdle fashion, and upwards to the right shoulder 
blade. It is usually described as either compressing or 
distending in character. Very often there is present 
in addition a penetrating pain, which passes through 
directly from the epigastrium to the back. Depending 
on the individual, the pain may be felt in all these 
regions, or in one place onl.v. 

Following cholecystectomy it is estimated that the 
attacks of pain recur in approximately 20% of cases 
(1, 2), usually somewhat milder in character but oc- 
casionally as severely. This recurrence is blamed on 
residual or newly formed common duct stone or intra- 
hepatic stones, recurrent pancreatitis, duodenal ad- 
hesions, hepatitis, or spasm of the sphincter of Oddi. 
A stone in the common bile duct is occasionally found 
at a subsequent operation. Rarely there is definite evi- 
dence of pancreatitis. Very often no explanation can 
be offered except the possibility of recurrent spasm of 
the sphincter of Oddi. This is knorni to exist in the 
human and this idea is supported by observations that 
attacks tend to occur during states which may be ac- 
companied by gastro-intestinal spasm, i.e., periods of 
emotional upset, during tbe menapause in women, and 
following periods of severe constipation. In addition 
it has been noted that occasionall.v the attacks tend lo 
disappear after the first year following cholecystec- 
tomy. This may be due to the fact that, as Judd and 
JIann have shown experimentally, the sphincter of 
Oddi tends to lose its tone and become incompetent 
after cholecystectomy (3). The loss of tone is however 
only functional since an appropriate stimulus, such as 
h.vdrochloric acid, may cause recurrence of the spasm 
(4). The reappearance of attacks of pain after a free 

♦ From the Gastro-intestinal Clinic of the Oolpatlent Department, The 
Mount Sinai Hospital. Kew Yorlw. 
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interval of five or six years following cholecystectomy 
may thus be e.xplained. 

It is difficult to account for the indigestion and con- 
stipation which so often accompanies gall bladder dis- 
ease. It may be due in part to reflex spasm of the 
gastro-intestinal tract as a result of biliary pain. How- 
ever since this dyspepsia tends to remain as a residual 
symptom in a large proportion of patients in whom 
pain has been relieved by cholecystectomy (5), other 
factors must be considered. ' One must always consider 
the possibility that gall bladder disease may be second- 
ary to some, primary dysfunction of the gastro-in- 
tcstinal tract, made manifest by the various symptoms 
associated with dyspepsia. However there can be no 
doubt that a considerable number of patients with gall 
bladder disease are relieved of their dyspepsia after 
cholecystectomy. There may be, however, an other 
possible explanation for many of the gastro-intestinal 
symptoms associated with gall bladder disease. It is 
knovTj that bile salts are of great importance in the 
process of digestion, especially of fat digestion. A 
point that has never been stressed sufficiently is the 
effect on the storage of bile salts if the gall bladder 
has been rendered functionally incompetent by disease 
or stones, or has been removed by operation. Normally 
the gall bladder contains about 75 cc. of bile, having a 
bile salt concentration of about 8%. Following the in- 
gestion of food, the gall bladder pours into the in- 
testine about six grams of bile salts in concentrated 
solution. If the gall bladder cannot empty or is absent 
there is present only a continuous flow of thin bile 
from the liver, containing a relatively dilute solution 
of bile salts. In addition, in the absence of the gall 
bladder as a storehouse, the body can keep in the 
entero-hepatic circulation only a small amount of bile 
salts, since there is probably no other place in thi 
tissues ivhere such a toxic substance could be stored 
in any quantity. 

It is difficult to prove directly that there is a quanti- 
tative loss in the amount of bile salts in circulation in 
the body. Duodenal drainage removes only a portion 
of the biliary output. Recovery of bile by means of a 
fistula breaks up the entero-hepatic circulation and 
gives abnormal results. However, in a series of fistula 
biles analysed for bile acids, definite evidence was 
found indicating that many cases of chronic cholecys- 
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titis have n l)ilt> acid concentration much lo^\CI than 
normal CG). 

A more direct approach that would indicate that the 
djspeptic symptoms and constipation in pall bladder 
disease mipht be due to partial lack of bile salts, would 
be to feed bile salts in adequate amount. The pall 
bladder contains about 75 cc. of bile (7) with a bile 
salt content of about 8% (8), and empties ordinarily 
about three times daily. A simple calculation indicates 
that durinp the course of daily dipcstion probably 
about 15 to 18 prams (225-270 prains) are poured into 
the intestinal tract. It would seem evident then that 
the dosape of bile salts formerly recommended .and 
used (9, 10), would as a rule be inadequate, and yield 
r.athcr unsatisfactory results. A series of cases in 
which l.arpe .and more .adequate .amounl.s of bile .salts 
^^ere used was recently reported by Ilosenak and 
Kohlstaedt (11). 

In this presentation the results of treatment in 38 
cases of various types of p.all bladder dise.ase are re- 
ported. The therapy was based on two principles; (1) 
a suitable diet and (2) administration of bile salts. It 

Table I 

Low carhoJnjdraic, low faf, (tall bladder dirt 

GlINERAb RULES: 

1. Eat lean meat, %cpctnblcs and fruit. 

2. Drink plenty of water. 

.3. Eat three meals a day. 

1. Do not eat between meals. 

AVOID; 

Fats ns epp yolks, cream, butter, fat moats and fi«h, 
cream soups, fried foods, mayonnaise, oil, ice cream. 
Cntholipdrafcs ns supnr, pastry, candy, potntoc«, c.xcess 
bread or crackers. 

,l/rn(« — pork, duck, poose, any fat meat, pr.avy of all 
kinds. 

fis/i — salmon, sardines, berrinp, tunnfish, mackerel. 
IVpcInli/rs — potatoes, corn, limn beans, fresh peas, 
kidney and nnr-y beans. 

USE; 

.1/enff — (roast, prilled, boiled or baked). I.A'an roast 
beef, ste.aks, veal chop, veal cutlet, roast seal, lamb 
chops, roast Iamb, sweetbreads, chicken, 
f'is/i — Haddock, perch, smelts, cod, pike, halibut, lobster. 
Vcpclnhlr'! — Aspnrnpus, celery, cucumber, epp plant, 
lettuce, .sour pro's, spinach, squash, strinp bean', 
tomato, beets, carrot', onions, canned peas, turnips. 
Dfssrrts; 

Fruilti — Blackberries, c.anteloup, hone.vdcw, prape- 
fruit, peach, pineapple, strawberries, watermelon, 
apples, apricot', blueberries, pears, cherric', rasp- 
berries. 

Rot cbec'c. 

•lello, water ices. 

DIET: 

/ticrtl ;nsf ; 

1 'creinp frc'b fruit. 

1 'lice bread 

1 cup coiTce or tea with skimmed milk and no 'iipar. 
Lut rk nmf dtnvfr: 

1 'creinp 'oup (clear meat 'oup without fat. \epe- 
table soup or tomato soup without cream or butter). 

1 larpc 'creinp lean meat or fi«h. 

2 'creinp ecpctablcs. 

1 'creinp dc"crt, if dc'ircd. 
ce^ffee or tea. 


is eeell known that many iienplc .••utTeriiH’' from pall 
bl.adder di'e.a'c h.aec .an intolcr.mce for f.ats f \en after 
the p.all bladder has been nmnec-d. In addition, .•■ince 
the pall bladder contracts actively followinp the in- 
postion of fnt.s it would .'oem desirable to provont .such 
actie'c contraction in a functioninp pall bladder con- 
taininp .stones whicli could be forced into the cy.'tic 
duct. Olie'o oil and oleic acid have been used in pall 
bladder thcnipy for many ycar.s on the theory that the 
frequent emiityinp of the vi'cus would preeent stasis 
and pall .stone formation. It is notorious, boeeever. that 
most patients with pall bladder disease cannot tolerate 
f.atty meals. They are much more comfortable on a 
low fat diet; in addition it has been shown that the 
R.ill bladder will pradually empty even on a pure 
carbohydrate diet (12). 

Whipple has shown experimentally that proteins 
.stimulate the formation of bile salts, while carboh.v- 
dr.ates tend to dimini.sh their formation and al'o jiro- 
duce a thick viscid bile. Since mo«t pall bladder 
patients are overweipht, all these faclor.s were con- 
sidered in the elaboration of a low f.at, low carbohy- 
drate. hiph protein diet (Table I). An effort was made 
to produce an habitual pa'tro-intcstinal rhythm, by re- 
quirinp the patients to t.akc their meals at repular 
hours and not to eat between meals. 

On the principle that bile salts mipht l>e lackinp in 
patients with pall bladder disease .sufferinp from d.\s- 
pepfic symptoms, from 15-00 prains of bile s.nlts were 
administered dully. The therapeutic index taken to 
determine an adequate do'ape was the control of con- 
.stipation. All cathartic.s beinp stopped, the amount 
administered was pradually raised from 5 prains with 
each me.al until bowel movements occurred at least 
once and not more than twice daily. As a rule about 
two weeks was necessary to stabilize the dosape. Once 
.standardized, the amount each patient took daily could 
be maintained for many months. The averape dose 
was from one to three 5 prain capsules at c.ach meal. 

In order to introduce the added bile .»alts at the 
optimum time to aid dipcstion. the capsules were ad- 
ministered in the mid.st of each meal. This allowed the 
bile salts to be mi.xed thorouphly with the foo<l and 
prevented any tendency to pastric irritation. It was 
found that the administration of larpe amounts of 
plain bile salts often cau'efl such pastric irritation. 
To o\ercomc this an iron salt of ox bile acids in 
purified form was u'cd.* This s.-dt is insoluble in 
acid medium and accordinply does not dis'ohe in the 
.stomach. As a result enteric coated capsules are not 
required for its administration. Once it is mi.xed with 
the alkaline duodenal contents it dissolves readily at 
the optimum point for emulsification and absorption 
of food. 

Treatment was carried out on three proups of 
patients : 

(1) Cases with )>ost-cholccystectomy symptoms. 

(2) P.atients with functioninp p.'dl bladders con- 
taininp stones fas determined by rcK-ntpi n-ray \i'u- 
alization after dye administration). 

un Patients in whom the p;dl bladder could not 
be visualized. 

'idf'.- 

Groitfi 1 — Patinito with the po<^t.rhe,le r;i'>lfrtr,wi/ 
droinr. 
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The results on 13 cases are tabulated (Table 11). 
All patients except one (F.M.), were relieved of their 
dyspeptic sjTnptoms and constipation. Si.x were re- 
lieved of their pain, and four showed marked diminu- 
tion of their pain. One patient (A.R.) had persistent 
left upper quadrant pain without improvement. This 
was possibly due to pancreatitis. Another patient 
(R.S.) was found to be suffering from spondylitis and 
radiculitis, the pain of which was not reliev^ by our 
therapy. The third unrelieved case was a patient who 
apparently showed no improvement on 90 grains of 
bile salts daily. The persistence of the constipation 
led to the suspicion that she was not taking the medi- 
cation. However this patient must be recorded as a 
complete failure of the treatment. It is noteworthy 
that treatment with mineral oil or such cathartics as 
Carlsbad salts, rhubarb and soda, or magnesium sul- 
phate relieved the constipation, but neither the dys- 
peptic symptoms following meals nor the attacks of 
pain. In one patient (J.E.) the administration of 
atropin seemed to help in the control of attacks of 
pain. 

Group 2 — Cases with functioning gall bladders con- 
taining stones. 

A group of 14 patients in whom the Graham-Cole 
radiographic examination revealed the presence of 
stones in a gal! bladder capable of filling and emptying, 
(i.e., normal visualization and emptying after a fat 
meal) were put on a therapy of a low fat diet and bile 
salt administration (Table III). In all these cases 


dyspepsia and constipation were relieved. In eight 
patients attacks of were also relieved. Four patients 
showed marked improvement in that the frequency and 
severity of pain attacks were reduced. Two of the.se 
patients, after 4 months therap)’, developed an acute 
attack — one case (F.K.) after a fatty meal, and the 
other (F.A.) following a duodenal drainage in which 
olive oil was injected to obtain "B” bile. 

One patient (C.P.) had marked gastric hyperacidity. 
Diet and bile salt therapy did not control the attacks 
of pain, which were apparently associated with the 
hyperacidity. It has been shown previously that appli- 
cation of acid to the papilla of Vater causes spasm of 
the common duct sphincter. This reflex spasm can be 
abolished by atropin (4). It seemed possible that in 
this case the frequent attacks of pain were due to re- 
current spasm of the sphincter of Oddi. Accordingly 
alkalies and atropin were administered w-ith marked 
relief of pain. Two other cases with hyperacidity 
(F.K. and M.R.) were well e.xcept for an occasional 
attack of pyrosis. In another patient (F.S.) in whom 
therapy failed, operation revealed a small stone lying 
in one of the valves of Heister in the cystic duct. The 
slightest flow of bile in either direction through the 
duct would tend to cause obstruction of the ball-valve 
tjpe. In such cases only surgical intervention could 
lead to relief. We have since encountered two similar 
cases in whom failure of a short course of therapy led 
to the suspicion of the presence of a cystic duct stone. 
In both cases a stone was found in one of the valves of 
Heister at operation. 


Table II 

Cases with post-choleeystectomy symptoms 


■ 



Srznptoms 

Bile Salt Therapy 

Hesult of Therapy 

Remarks 

■ 

Ace 


Pain 

1 

1 Persia 

CcnstI* 

patlon 

DoUr 

Dosasre 

Gr&Ina 

Doration 

Therapy 

3Ionths 

Baio 

pepsla 

Const)* 

pation 


j B.E. 

52 

F 

4- 


-h 

45 

8 

A 

A 

A 

Attack of epitraitric pain ■while on 
control period of mineral oil only. 

, J.E. 


F 

4 . 

+ 

i 

T 

60 

8 

B 


A 

Nerroua patient with coronary artery 
disease; atropin was helpfol in 
therapy. 

^ E.C. 

55 

F 


i + 

4- 

15 

IS 

A 

B 

A 

Control period on rhubarb and soda 
only resolted tn attacks of pain. 

F. M. 

34 

F 

4 . 

‘ A. 

1 

•f* 

90 

2 

c 

C 

C 

I^cither bile salts nor low fat diet had 
any effect on symptoms. 

; A.R- 

43 

F 

4- 

1 - 

+ 

30 

6 

C 

A 

A 

Left upper qnadrant pain prior to and 
after operation; pancreatitis (?). 

s.s. 

39 

F 

4 . 

i - 

+ 

so 

21 

A 

A 

A 

Control period on Cari«bsd salts re- 
sult^ in recurrence of eymptoms. 

G. S. 

S3 

F 

a. 

1 , 

4 . 


12 


A 

A 

Well for 10 months; attacks of pain 
and diarrhea then recurred. 

R. S. 

54 

F 


1 

4 . 

+ 

90 

4 


- 

A 

Pain w?is found to be dne spondylitis 
and radiculitis. 

R. K, 

53 

F 

0 

! 4 . 


30 


A 

A 

A 


R. J. 

45 

F 

-f- 

i + 

i 


30 

1 

B 

A 

A 

Pain was in left upper quadrant and 
recurred after one month’s treat* 
ment. 

T. C. 

JS 

F 

-f 

' -I- 


30 

J 

B 

A 

A 

Achlorhydria present; fonetioninc rail 
bladder without stonfs removed at 
operation- 

' J. S. 

4T 

F 



4- 

15 

5 

A 

A 

A 

Has continuous dull ache in ILU.Q. 
doe to adhesions. 

- F.L. 

59 

F 

-f 

\ -t- 

+ 

30 

3 

A 

A 

A 

Control period on mameslum sulphate 
resolted In reeurrcnce of symptoms. 


A — D — Ij=prcve*3 C — Urchaorea 












Douiiiurr. and Winkei^tein — Kile Salt TiiKr^n' in Gall Kiaddeh ni?EASE 


nr.i 


The impression was Kaincd that in patients in whom 
therapy was stopped cither deliberately or due to a 
temporary lack of a supply of bile salts, the symptoms 
both of pain and dyspepsia tended to recur. Five 
patients in whom constipation was overcome by ad- 
ministration of mapnesium sulphate, Carlsbad salts, 
or rhubarb and soda, during a control period, were 
however, not relieved of dyspepsia or pain, 

Groiiji 3 — Cnsef u'ilh iwn-vhunlizcd bladders. 

A series of 11 patients in whom the Kali bladder 
did not visualize after dye administration, were also 
treated by diet and bile salt therapj- (Table IV). The 
presence or absence of stones could not be determined. 
Dyspepsia and constipation were overcome in all c.nsc.s. 
Eipht patients were rendered free of pain, althouRh 
in one case (R.M.) bile salt therapy had to be stopped 
when an attack of mucous colitis recurred. Two 
patients showed marked improvement in that the fre- 
quency and severity of attacks of pain were reduced. 
One of these patients (K.H.) had marked Rastric 
hyperacidity, while in another patient (F.R.) repeated 
dietary indiscretions resulted in many attacks of pain. 


DISCUSSION 

Our experience indicates that the majority of 
p.aticnts who sufTer from pain and dyspepsia after 
cholecy.stectomy can be relieved by a fat fri'e diet nwi 
by an adequate int.ake of bile salts. Certain exceiitions, 
however, must bo carefully noted. If a choledochal 
stone is present, the increased flow of bile followiiiR 
bile salt administration results in accentuation of 
.•■ymptoms or even the appearance of jaundice, .Such a 
condition was noted in two patients. In one of these, 
previou.siy reported (111), bile .s.alt therapy incre:use.1 
the frequency of attacks. At operation, a small stone 
wa.s found in the common bile duct, althoiiph no jaun- 
dice was ever present. In the other patient bile s:iU 
therapy resulted in the appearance of jaundice. At 
operation two choledochal stones wore found. 

Any condition, such ,a.s partial stricture, malipnancy, 
or chronic pancreatitis which would diminish the di- 
ameter of the common bile duct, could cau“e increase 
in .symptoms on bile .salt therapy. In one case jaundice 
developed soon after administration of bile .salts. At 
operation m-alipnancy of the common bile duct was 


Table III 

Cases n'ith functioning gall bladders containing stance 
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found, rcsiiltinp in incomplete stricture. The increased 
flow of bile resulted in obstruction and jaundice. It 
follows therefore that bile salt administration may 
prove u.=eful ns a test for the presence of partial 
ornanic obstruction. 

The presence of g-astric hyperacidity renders treat- 
ment very difficult. In such cases the frequent attacks 
of pain seem to be due to the recurrent spasm of the 
.sphincter of Oddi. The addition of atropin and alkalies 
to the therapy is of great assistance. The neurotic 
patient is also difficult to treat, since any emotional 
upset brings on an attack of pain. This is apparently 
due to a spastic condition of the gastro-intestinal tract 
which involves, among other sphincters, the common 
duct sphincter as well. 

It is difficult to e.vplain the disappearance or re- 
duction in the number of attacks of pain when bile 
salts are administered. It would seem that the in- 
creased flow of bile from the liver, the disappearance 
of the difficulty in digestion and the improvement in 
intestinal peristaltic action all tend to eliminate the 
tcndancy to gastro-intestinal spasm. In support of this 
it has often been noted that the relief of constipation 
only by the ordinary saline cathartics is occasionally 
of some assistance in the improvement of painful 
symptoms. 

The cases in whom the gall bladder was still present, 
are presented not primarily to recommend this form 
of therapy as the preferred treatment for gall bladder 
disease, but to point out that these patients may be 
treated satisfactorily medicali.v. This therapy is es- 
pecially important in old and debilitated people, in 
cases wth associated cardiac disease, or other con- 


ditions where operation is dangerous, and also in 
people who refuse operation. ' 

The removal of a functioning gal! bladder contain- 
ing a few stones should be deprecated on general phy- 
siologic principles, since its important function as a 
storehouse for bile salts would be lost. Medical therapy 
should be attempted before operation is advised. How- 
ever there is often great difficulty in keeping such 
patients on a fat free diet to prev'ent active contraction 
of the gali bladder. Certainly in many cases, especially 
where a small stone is present in the cystic duct, no 
diet can be rigid enough to prevent atf,acks of pain duo 
to recurrent impaction of a stone. 

In addition to these difficulties, the problem is raised 
whether it is not preferable to remove a gall bladder 
containing stones as soon as the diagnosis is made, 
rather than to wait for more serious complications to 
ensue later in life. The question cannot be discussed 
here. The point we should like to stress is that the 
treatment of patients suffering from gall bladder dis- 
ease cannot be condensed to a few rule of thumb di- 
rections. Our e.vperience, however, indicates that if 
one keeps constantly in mind the known physiologic 
principles of the biliary and gastro-intestinal tracts, 
one can achieve considerable success in the therapy of 
gall bladder disease. 

SU JIMARY 

(1) 3 groups of patients with gall bladder dise.ase 
are described. 

(2) The use of a low fat diet and large amounts of 
bile salts is advocated in the treatment of those cases. 

(3) In the group (13 cases) with the type of post- 
cholecystectomy syndrome not due to organic obstruc- 


Table IV 

Cases with von-visiialized gall bladders 
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Pain 

pepsla 

pation 

Bemarks 

P. Z. 

C7 

F 
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salts therapy slopped on 
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G. K. 

40 

F 

3 years 


1 J- 

0 

15 


B 

A 

• A 

Cholecystos t o m y 0 yrs. 
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-f- 
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25 
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B 

A 
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Hyperacidity ; on map. 
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when therapy atopped. 
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25 
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- 
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A 

A 

A 
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lowing fatty meal. 
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A 

blJe salts taken. 
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35 

13 

A 

A 

A 
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>!. c. 

40 

r 





3 

A 

A 

A 

pepsla on Carlsbad salts 
control periods. 
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xr 
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4* 

• 

35 
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A 

A 

A 
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tioii, relief w.T,'- obtained in most of tlie c.'ises with this 
form of therapy. 

fd) In two other groups, i.e.. those with stone? .md 
normally functioninr p.all bladder.? (M case.?) .and 
those with chronic Kail bladder di.«case in whom the 
pall bladder f.ailed to visualize fll cases) considerable 


relief from syni]itoms was also obtained. 

(.a) In the cases in whom pastrie hyperaeiility was 
pre.sent atropin and alkalie.s were heljiftil .•nljuv.ants in 
the therap.v. 

(fi) In view of tlic.-e result.?, the use of this inode 
of therapy in a harper prnup of case.? .?eems advisable. 


I. 

3. 

4. 


C. 
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The Symptomatology of Gastritis 

itv 

JAME.S B. CAKEY, M.D.* 

MINNEAfOLIS. MINNESOTA 


T he interest of most worker.? in the field of pastric 
patholopy has been directed toward classification 
and possible ctiolopical relationship of various con- 
ditions, one to another. The re.sult lias been a con- 
siderable literature concerned with histolopic study of 
postmortem or resected material, and objective de- 
scription of appearance at operation, of necropsy ma- 
terial, radiopraphy and pastroscopy. There are certain 
wide discrepancies apparent — larpcly due to diflfor- 
cnccs of interpretation of actu.nlly identical condition.? 
and the drawinp of unwarranted conclusions from 
limited methods or materi'.I. There is as yet, for 
instance, no common definitive basis upon which to 
explain pastroscopic pictures, roentponopraphic "relief 
technic” films, formalized autopsy material, surpically 
resected tissue or the various iihenomciia of pastric 
secretions. Only isolated and casual attempts h.ave 
been made to translate pastroscopic discoveries in 
terms of clinical manifestation.? or symplomatolopy, 
liarticularly with reference to pastritis. 

Schindler (1) has recently stated that “all authors 
who have made pa.?tro“copic c.xaminations in many 
cases of chronic pastritis have apreed that the sympto- 
matolopj- is so vapuo that neither diapnosis nor classi- 
fication on a symptomatolopic basis is possible, ‘‘th.at 
the most any one can ascertain of the patient’s .symp- 
toms are anorexia, pressure in cpipastrium. disinclin.a- 
tion to work, and occasionally severe pain if severe 
erosions or hemorrhape of mucosa lie jiresent. and 
concludes that ‘at tliis time’ diapnosis of chronic pns- 
tritis on h.ssis of symptoms is impossible.” It was 
f'chiiider who in Ifi22 (2) on the basis of p.astroscopic 
studio.? jKiinted out the frequency of chronic p.astriti.?; 
herein was set forth the dilTcrcnt form? of pmstritis 
and in a subsequent review (2) of liis material an at- 
tempt W. 1 S made to ev.aluate symptoms in relation to 
these various forms. 

•Trc-n t>-«‘ lVr.»nmr-t: of Mr-llral Feb-vx!. Url»'fnltT rf 


Gulzoit (•!) al.so says that the clinical diapnosis of 
pastritis is difikult because pastriti.? may take on 
nearly all the symptoms of the various .alHlomiiud dis- 
eases. He could not find any correlation with acid 
v.alucs. Jinny times he found various nervous and 
traumatic factors in the history (ho probably did 
not seprepato the psychoncuroses), and nUopolher lie 
seems inclined to think, because of the confusion of 
symptoms, that pastritis may he a part of a peiieral 
p.astro-cnlorocoliti.?. In spite of these conclusions, from 
cases cited by him (5) the usual history seems to he 
that of pain or some kind of distress immediately after 
meals with loss of appetite— often weipht loss — and 
irrcpularity of bowels ('conslipntion or diarrhea) oc- 
currinp at intervals over a lonp periml of yeans. Often 
the pain occurred late after meals .us in ulcer, hut was 
seldom as well localized. Occasional helchinp with 
hitter or sour eructation occurred. 

Moutier (G) precedes his discussion of pastritis by 
rccopnizinp "the difficulty of estahlishinp a relation- 
ship between the microscopic appearance, the hi.?- 
tolopical Ic.sions, the secretory values, and the clinical 
pictures.” Ho attempts to establish pictures of primary 
pastritis by cl.assification nccordinp to proliahle eti- 
olopy. For instance, in acute pastritis lie recopnizes 
two forms: "Toxic-infectious” and "Chemical." Of 
the clinical forms of chronic pastritis. he list,?: "Toxic” 
(lead and alcohol) and dysjx'ptic, where the symptoms 
occur either early or late after meals, with crucial io.n, 
bloatinp. pyrosis, somnolence, fatipue .and Iwadache. 
The pain may l>e cjiipastric or umbilical in Irxmtion. or 
diffuse. Wien these dy.«peptic symptoms are pro'iuced 
by superficial and atrophic forms of p-.astritis the dis- 
tress is present with or immediately after meal?, the 
distrt‘s? in the hypertrophic form usually is late and 
ni.ay be more severe and cramplike. The ulcerative 
form.? are likely to have continuous pain, hut nipht 
p.ain is rare with any form. He conclude.?, a,? he hepan, 
by .?ayinp that up to the pre,?ent it is impo.c,«ihIe to 
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d'-fint- pyndromc.s which will include clinical, labora- 
tory, ijatholoyical and pa^tro.'Copic data. 

Benedict i7) in a study of forty eases of pasfritis, 
Ii=ts the .symptoms epipastric pain or distress, nausea, 
voniitinp, eructation, heart-burn. pas. anorexia, full- 
ness, hemntemesis and melena. of which epipastric 
pain and distress are the most constant complaints, 
with p-as. nausea and vomitinp frequent, and hema- 
temesis and melena not uncommon. He empha.sizes 
evidences of hemorrhape either pmos.s or occult as 
stronply indicative of pastritis when X-ray reports 
have been nep’ative. About one-half of his p-a.stritis 
cases have shown some evidences, clinicall.v. of heraor- 
rhape. 

In the cases which Faber tSI describes of rather 
.severe erosive pmstritis. the histor.v was that com- 
monly con'^idered characteristic of peptic ulcer, namel.v, 
late post cibum pain, nipht pain, food relief, occult 
hemorrhap-e. periodicity and chronicit.v. He found in 
these severe p'astritis cases further “ulcer s.vmptoms,” 
i.e., h.vperacidity, h.vpersecrction, nausea, vomitinp, 
various deprees of retention and pylorospasm. The 
similarity between s.vmptoms of pastritis and ulcer is 
explicable on the assumption that either locally or 
penerally inflamed mucous membrane responds to in- 
creased peristalsi.s i irritable h.vpermotility. spasm or 
hunp'er contractions i with sensation of pain. 

Katsch '9) h.as classified the s.vmptoms of pastritis 
into six proups : 

1. Sensitive stomach — "acidism,” epipastric burn- 
inp. heart burn, eructation. 

2. Pyloric syndrome — includes postcibum pain, 
nausea and vomitinp. 

Z. Dyspeptic and intestinal s.vmptoms — diarrhea, 
constipation, flatulence, anore.xia. qualitative and 
quantitative dyspepsia. 

4. Anemic — h.vpochromic type fachlorh.vdria). 

. 0 . Hcmorrhapic evidences. 

G. .■\cutely painful variet.v — often simulatinp per- 
foration of a viseus. But he also warns that only in 
clear-cut cases have pastroscopic findinps and the 
clinical picture been absolutely related. 

Eusterman ( 10> has lately surveyed the question of 
pa.stritis from the clinical standpoint, u-ith laudable 
conservatism. He riphtfully insists that acute forms 
of pastritis due to inpestion of poisonous substances, 
phlepmonous pastritis. .s.vphilitic and anemic fper- 
niciou.s and hypochromic) pmstritis have lonp been 
rccopnized. Secondarj- forms, such as found a.ssociated 
with hepatic, cardiac, and renal diseases, diabetes, 
tuberculosis and other conditions should not be con- 
fused with primary pastritis, althouph patholopically 
they may show similar conpestive. atrophic, hyper- 
trophic erosive, hemorrhapic or ulcerative chanpes. He 
then lists ten ca.=es of primary p,astritis from which 
tissue was removed at time of operation. All of these 
case.s had had a positive roentpen diapnosis of some 
p.astric lesion and had been assumed clinically to be 
ulcer to), cancer t3), tumor (1) and poUqt fl). In 
nine ca-^c.s the patholopic diapmosis was some form of 
pastritis and in one c.ase duodenitis. The symptom.’ 
varied somewhat, but in order of frequency were about 
ns follows: Vomitinp, nausea, variou.s deprees of epi- 
pastric distress, fullness, or pain, tusuall.v at intervals 
.after meals and ocrasionall.v with food relief, lo’S of 
weipht. anore.xia. sour stomach, flatulence and wea’;- 
r.e=,s. 


Henninp (11), Von Berpman (12), Korbsch (13), 
Schloss (14) and many others have written in .about 
the same way eoncerninp symptomntolopy. There 
seems to be a certain uniformity in their clinical 
observations. All apree th.at the so-called p.vloric 
syndrome may be activated b.v the more severe pr.ades 
of p.astritis. For the less severe prades of pastritis 
apparently some t.vpe of epipastric distre.ss, either im- 
mediately followinp or lonp after a meal with or with- 
out food relief, is expected. In more chronic forms, 
continuous distre.ss is more likel.v. Nausea, vomitinp, 
and some evidence of bleedinp are quite common, to- 
pether with anorexi.a .and possibly loss of weight. 
These symaptoms may be accompanied by pyrosis or in- 
testinal s.\Tnptoms of flatulence, diarrhea or consti- 
pation. Jlost of the authors mention the lack of any 
localizing findinps on ph.vsical e.xamination of the .ab- 
domen. That is, there is seldom a point of maximum 
tenderness, the distress being rather diffuse in epi- 
gastrium or at least somewhere above the navel. 

Our material is composed of .375 pastroscopie.s. 
among which 112 individual diagnoses of primary 
pastritis were made. 

All cases in which pastritis was seen to be a con- 
dition secondary to. or at least accompanyinp, other 
disease were eliminated, Consequentl.v no cases of 
duoden.al ulcer, gastric ulcer, carcinoma, pernicious 
anemia or gastric operation wore included. Althouph 
there may be, and usually is, some type of pastriti.s 
present with most of the.se pathologic .states, the m.ajor 
signs and symptoms would be presumptively those of 
the primary condition. We are attempting, in the first 
place, to determine whether or not gastritis produces 
s.vmptoms, and if so, whether they arc suflicicntly 
peculiar to the condition to have diagno.stic value. 

In our pastroscopic diagnosis we have followed the 
simple classification of Schindler (1): superficial catar- 
rhal gastritis: atrophic gastritis and hypertrophic 
gastritis. We have found, as he pointed out, that the 
first two conditions seem to be related inasmuch as 
some cases showed evidences of superficial pastritis 
together with atrophic changes. In the hypertrophic 
group various forms were recognized as hemorrhagic, 
ulcerative, erosive and e.xudative. 

The criteria for superficial gastritis are e.xcess of 
mucous secretion, u.sually with flecks adherent to the 
membrane, together with evidences of congestion, 
small hemorrhages, occasional edema and hyper-secre- 
tion. In atrophic gastritis, the mucosa is recognized 
as being thinner, with visible blood vessels and grey 
or green-gray areas. In hypertrophic gastritis the 
mucosa is more red than normal, thicker, with irregu- 
lar granular, cobblestone, mosiac or pavement appear- 
ance, and .showing usually also hemorrhapic area.s, 
ero.sion.s. uleeration.s, or exudate. The .superficial and 
hypertrophic forms tended to have hypermotility or 
increased activity (contracture.s or .spasms), intoler- 
ance to air and other evidencc.s of increa.sed ga.stric 
irritability. 

The sj-mptomatologj- of superficial catarrhal gas- 
tritis is apparently that of pain immediately after 
meals, cither not relieved by food or aggravated by it. 
The history is likely to be of .short duration and the 
patients are young (20-40). The X-ray of the GI tract 
i.s u.sually negative, as is the phy.sical examination. 

Two ca.ses may be briefly mentioned indicating 
modification of thi.’ type of case. The first is that of 
an alcoholic with a very tj-pical “ulcer" history over a 
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loiiK period of time with repeated .-ittacks of hernu- 
fcme‘;i.«. The mucosa wa= mnrkc<ily conpesteci with 
preat exec?'? of niucu«. The otiicr was a younp woman 
witli nau.xca and vomitinp a*; ilio out!;tandinp symp- 
toms, and was found to have discrete aphtlious lesions 
in tlie antrum repion. These disappeared and the 
mucosa returned to a normal appearance in about fu'c 
weeks. 

In addition to acute catarrhal and exudative 
chanpc.s. in many casc.s atropliy of the muco.sa was seen 
and patients showinp sucli chanire.s have lonper 
duration of hi.storj' and are of a .somewhat older ape 
proup ('lO-CO). Their storie.s are pretty pcnerally that 
of constant "indipestion,” pain of dull character and 
diffuse upper abdominal location, sour stomach, pas 
and helchinp. They have had occasional temporary re- 
lief by chanpe of diet. ,Sore mouth or dysphapia often 
initiated the more acute exacerbations. X-ray exami- 
nation in these patients is uniformly nepative. 

It is a question whether these patients have a 
primary atrophic mucosa which is so easily irritated 
that it is subject to repealed acute inllammator.v re- 
actions. or whether as a result of such recurrent in- 
sults the mucosa finally becomes atrojihic. In some 
patients, who complain that their stomachs ha\’c 
always piven them trouble, the first idea is prob.ahly 
correct. We need not discuss whether they were born 
with a constitutionally defective mucosa, or whether 
it became so in very early life as a result of childhood 
infection fl'aber (8)1. In other patients the history 
is more limited in time, and more definite as to onset 
of symptoms, so that one may he allowed to predicate 
the second of the above theories, which is, in fact, the 
opinion of most pastroscopists in this matter. 

ATHOPHIC GASTRITI.S 

The .symplomatolopy of chronic atrophic pastritis is 
that of upper abdominal discomfort of a pressure type, 
often called pas by the patient and accompanied by 
helchinp. nausea and vomitinp. The distress comes on 
immediately post eibum and is definitely not relieved by 
fo(xl or medicine taken. Lo.ss of aiqietite with lo.ss of 
weipht and anemia is often present. Sore mouth or 
tonpuo is frequent. These patients suppest the possi- 
bilities of malipnancy or pernicious anemia. Almost 
without exception there is a complete absence of IICl 
in pastric secretion. The ape proup is apain somewhat 
older (•lO-cnj and the duration of symptoms is pener- 
ally lonp (10 years or "all the life”), persistent and 
constant. 

It is at times doubtful whether or not some of the 
cases mentioned in the jircvious parapraph should be 
included under the classification of atrojihic pastritis 
with acute exacerbations, in which case the history is 
at least over a period, intermittent and the symptoms 
are somewhat .sharper ns to painful experiences. Then 
there are a few jialients seen with alrojdiic muco=a, 
comjilete achlorh.vdria to histamine, who never had 
had any pastric complaints. The mucosa is certainly 
atrophic, but is it pastritis? .M any rate, a sufficient 
mimlier of patients with atrophy of the p.astric mucosa 
are seen, with or without more acute infiammator}' 
chanpes who do have the symptoms mentioned above 
.s'o that a fairl.v clear concept of atrophic pastritis has 
l>oen acquired. 

inTKRTnOI’HlC GASTRITI.': 

In this proup the symptoms .-.le very frcspicntly 
those chamctoristic of the ulcer .syndrome. Rut on 


close questioninp. the jiatients usuidly comjdain that 
they have distress immediately mi eatinp a^ w,dl as 
sometime afterwards, and food or alkali case is not 
invariable. Jinny are simjdy not relievcxi by food or 
soda and a few are appr.avatcd thereby. The j'ain is 
not discretely circumscrilied. does not radiate and 
rarel.v occurs at nipht, contrasteii with continuous dis. 
comfort of atrophic pa.stritis; tliero is periodicity or 
remissions in (ho hjqieiTrophic forms, but the total 
duration of symptoms is not as lonp. Nausea and 
vomitinp. with relief by vomitinp, are much more pre- 
valent than in the ulcer proup. 

Vomitinp in pastritis is the reaction of an intensely 
and penerally irritated mucosa and hence accompaniei! 
by pain, nausea and retchinp, comes soon after me.ds 
and pives relief. Vomitinp in ulcer is usually to relieve 
retention caused b.v obstructive inflammation, .-•car or 
spasm at or near the pylorus. 

The ape ranpe is wide (fiO-fiO years). The acid 
values are quite variable, some achylia, most hyi'cr- 
acid. and many normal nr anacid. The X-ray pastric 
study usually results in a diapnosis of some irrepula ci- 
ties of ulcer type, either sinple or multijdc; some 
have been diapnosed pastritis when the mucosal relief 
seemed characteristic. Occasionally a sinple niche 
characteristic of pastric ulcer is describecl. which when 
view/d pastroscnpieally is seen to be only one of 
multiple ulcerations. The radiolopist often indicated 
hyper-rupation and many times found the .stomach 
entirely nepative. 

The imjiression is very stronp that the time spent 
in carefully developinp. classifyinp and analyr.inp 
many so-called ulcer historie.s will be rewarded. The 
tendency to accept the patient's oripinal story at its 
face value or even to simplify it in terms of conven- 
tional forms is too prevalent. When a jiatient says that 
ho has pain after meals, so well drilled is the historian 
in "ulcer iihrnsoolopv’" that he many times assumes 
"food ease” without askinp. Our experience has been 
that if the patient be explicill.v quizzed on the c.vact 
relationship of his distress and moans he has taken for 
his comfort, that a deviation from the classical form 
will bo elicited which will indicate at least the jiroba- 
bility of a diapnosis other than ulcer. When, after 
very careful questioninp, the stoia' seems to be that 
usually associated with ulcer — namely the food-pain- 
foo<l-easo sequence — (he pastro'cnjiic e.xamination has 
revealed the ulcerative form of pastritis, or more 
rarely hypertrophic muco=a with rather deep suh- 
muco.s.al hemorrliapes. These cases have not been found 
as commonl.v, however, ns the t.vpe showinp h.vper- 
(rophic chanpes with exudation, superficial hemor- 
rhapes and erosions, which pivc the histories as ana- 
l.vzed above. There are, however, some case.s whose 
hi.story is modified from that of (nie ulcer, as sup- 
pe.sted alrove. but in whom a tyjiical round or peptic 
ulcer without penenilizr-d pastritis is found on p.-i'tro- 
scopic ex.amination : which emjihasizes the necessity 
for such examination in all patients with any sort of 
p.astric complaints in order that a correct diapno'is 
may be made. 

In order that a control proup mipht be contrasted, 
the records of patient.* in whom nep.ative or normal 
pastro'copic findinps were recordid were examin'd. 
Some of these e.xaminations were done le-rau^e the 
clinici.ar. wished to eliminate stomach a* po=*ib!e 
.*ourcc of anemia. becau*e of lalwratory report of blood 
in stool, or for some other re:i*on, when no pastric 
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history at all was present. In other case.s recorded a.s 
norma) a diaynosi.s of .some other intra-ahdominal dis- 
ease wa.s .suh-eTUently made. TIie.se p.itient.s were 
eliminated from pre.'ent con.sidcration. The rc-'idual 
ca-e.s were almo.st without c.xception p.sychoneurotic 
individuals with innumerable somatic complaints, of 
which the irastric symptom.s were only a part. Several 
had miyraine, some were air-.s«-nIlower.s, a few had 
pylorospa.sm. some with hi.story of vomiliny and some 
with a .‘■■liyht deyree of cardio.spasm. But there was 
never an unequivocal history of onl.v pastric disorder. 
The reference for pastroscopic examination was usu- 
ally made by the clinician in full recopnition of the 
functional character of the complaint, but because he 
wished a definite opinion upon which to ba.so his dis- 
cu.ssion of nepative findinps with the patient. The 
e.'Sential fact is. therefore, that the history of the 
patient whose pastric muco.sa is found to be normal is 
not likely to he confused with that of one .showinp 
definite chanpes. He cither has no pastric symptoms 
at all, or such p'astro-inte.stinal symptoms as he does 
present are merely a part of a pcneral psyehoncurotic 
palaxy at the least explicable by plobus, acrophapia, 
cardiospasm, pylorospasm or spastic bowel disturb- 
ances. An occasional patient with a well developed 
p.s.vchoneurosis is found by pastroscop.v to have an 
atrophic pastric mucosa; just what the rcIation.ship is, 
is doubtful. Both Schindler (ID) and (Moutier (C) 
have commented upon this condition. 

SUMMARY 

Supirficial Catarrhal Gastrilis occurs in younp 
people, has a short history characterized by epipa.stric 
distre.ss immediately on eatinp, not relieved by further 
food or alkali inpestion. This t.vpe of pastritis, if 
subject to frequent c.xacerbations, probably results in 
permanent atrophic chanpes and eventually occasions 
the s.vmptoms of chronic atrophic pastritis. 

In well established atrophic pastritis the history is 
of persistent, constant upper abdominal distress of 
pressure type, not relieved by food or alkali, with 
anexoria and nausea, and occasional vomitinp. The 
duration is many years. The patients are in the dth. 
Dtli and 6th decade, and have often lost weipht and be- 
come anemic, hence to be differentiated from ma- 
lipnancy or pernicious anemia; they ma.v be subject to 
acute c.xacerbations, often with sore mouth and tonpue. 

The hypertrophic pastric patients have epip.astric 
pain, cither immedi,atcly post cibum or at an interval 
thereafter, sometimes with food or alkali relief, but 
more often beinp not relieved or appravated thereby 
and nith a pronounced tendency to nau.'ca and vomit- 
inp, the latter pivinp relief. The hi.stor.v is of lonp 
duration with periods of rcmi.ssion. The tj^pe of pain 
is burninp or pnawinp, or a dull ache, but does not 
radiate nor occur at nipht and i.s diffuse in upper 
nb<iomcn. 

The X-ray findinps in the superficial and atrophic 


form.s of pastritis are nepative, while in the h.vpet- 
trophic form.s they are equivocal, indeterminant, nr 
.show ulcer niche t.vpcs of defects, often multiple. Oc- 
casionally the diapnosis of pastritis has been made, 
usually in the hypertrojdiic type by chanpes in muco-al 
pattern. 

There is no diapnostic aid from the evaluation of 
deprecs of acidity of the pastric secretions in the 
superficial forms; the atrophic forms arc distinctly 
achlorhydric, while the hypertrophic type may be 
ach.vlic, anacid, hypo or hyper-acid, with a prepon- 
derant number of the last. 

Evidences of pastric hemorrhape, cither liematc- 
mesis, or mclena has been found with all forms of 
pastritis. possibly more frequently with the hyper- 
trophic types. tVe apree with Benedict therefore, that 
hemorrhapic evidences are stronply indicative of 
pastritis if another responsible lesion has not been 
demonstrated. 

CONCLUSION 

The impressions pained from a survey of the litera- 
ture previously piven seems to be borne out by this 
study. That is, any stable patient without psy- 
choneurotic stipmata who has a definite consistent 
story of some t.vpe of pastric distress and in whom 
neither X-r.ay nor physical examination has rcvc.aled 
char.acteristic findinps, may be piven a presumptive 
diapnosis of pastritis. G.astroscopy in this type of 
patient is definitely indicated, and if done, will 
prob.ably reveal some chanpe of the pastric mucosa. If 
the history has been continuous over a considerable 
period and has consisted of dull, heavy pressure dis- 
comfort, unrelieved by anythinp he has been able to 
do, resultinp in anorexia and loss of weipht and anemia, 
he may be suspected of havinp the atrophic form, par- 
ticularly if he ha.s achlorhydria. If the history has 
been of lonp duration but with periodic remissions, 
characterized by pain occurrinp' sometime in the di- 
pestive cycle, either not relieved or appravated by food 
and relieved by vomitinp, non-rndiatinp .and dilTuse, 
he may be sutferinp from the hypertrophic form of 
R.astritis, particularly if X-ray reports have been in- 
determinant. nepative or uncertain. If the histoo’ has 
been quite typical for ulcer, but the X-ray examination 
has been nepative or showm question.able dcfcct.s, he 
m.ay have a pastric ulcer or ulcerative, erosive or 
hemorrhapic p.astritis. Finall.v, critical "judpment of 
the above observations and analyses leads inevitably 
to the opinion that pastroscopy .should be employed as 
an adjunctive method of diapnosis of pastric con- 
ditions. Since submittinp this article for publication, 
a total of 475 pastroscopic e.xaminations has been done, 
with a diapnosis of primary pastritis made in 134 inci- 
dents. A careful survey of these patients, as to .sympto- 
matolopy, has not chanped the opinions which follow 
in any important particular. 
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I N the consideration of the patient who has been 
vomiting blood, only too often is scant attention 
paid to the possibility of the hematemesis being caused 
by lesions other than bleeding peptic ulcei'. Lesions of 
the esophagus ranging from ulcer to cancer, gastritis, 
gastric carcinoma, gall bladder disease, blood dys- 
crasias, certain acute febrile diseases, and, above all, 
the group of cases associated with portal hypertension 
(portal and unclassified hepatic cirrhosis, splenic or 
portal thrombosis, splenic anemia and Banti’s syn- 
drome, schistosomiasis mansoni) may be responsible 
for hematemesis. Bulmer (1), noting 67 deaths di- 
rectly due to gasti'O-intestinal hemorz-hage, found nine 
that were caused by hepatic cirrhosis or portal throm- 
bosis. Rivers and Wilbur (2) found 4 out of 27 deaths 
to be due to the same causes and found ciri'hosis of 
the liver or splenic anemia to account for S.l*^ of 668 
cases which wei'e admitted to the Mayo Clinic with 
hematemesis as chief complaint. Viewed fi-om the 
standpoint of the cirrhosis, the importance of hema- 
temesis becomes clear when it is i-ealized that about 
25% of patients with this disease have hemorrhages 
(3). Mclndoe (4), analyzing 26 cases of advanced 
ciiThosis, found that 50% died of gastro-intestinal 
hemorrhage. Blumenau (6) found that 19% of 126 
cases of portal cirrhosis died from vascular lesions. 
Since the life expectancy of the average patient with 
portal cirrhosis has been increased (4) since the intro- 
duction of newer medical treatments such as the use 
of mercun'al diui’etics and high carbohydrate diets, 
there has been a striking increase in fatal lesions of 
the vascular tree. There is every i-eason to expect 
this trend to continue. 

PATHOGENESIS 

A brief consideration of the pathogenesis of vai-ices 
of the esophagus is essential for a better understand- 
ing of their production and early diagnosis. In portal 
hypertension (6), blood which normally flows freely 
thz'ough the portal veins is dammed back into its tribu- 
taries and through new or little used collaterals into 
the systemic cii’culation. The anastomosis in the lower 
thii'd of the esophagus is composed, on the portal side, 
of vessels which are found in the cardiac end of the 
stomach. In tui-n, these are formed by two veins or 
groups of veins. Most important is the coronary vein 
(may be multiple) which normally runs along the 
lesser curvature of the stomach, anastomoses with 
the pyloric veins and enters into the portal vein di- 
rectly behind the superior part of the duodenum. The 
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coronai'y vein drains the lower part of the esophagus, 
the cardia, and anterior and posterior surfaces of the 
stomach. 

The second group consists of the left gastroepiploic 
vein and the short gastric veins which run between the 
spleen and the superior half of the greater curvature, 
anastomosing with branches of the coronai’y vein and 
joining in the formation of a cardiac rete or plexus of 
veins. It is this second group of vessels which may 
primarily involve in splenic disease kvithout notable 
portal obstruction. The diagram (Fig. 1) illustrates 
these anastomoses and indicates as well the connec- 
tions between the esophageal netwoi-k and the systemic 
circulation. It will be noted that for a short distance 
just above the cardia, there exist small longitudinal 
venules with cross anastomoses. Above this point is a 
rich network, the usual location of clinically significant 
varices. 

At the cardia, the veins are strongly supported by 
a thick muscularis inteima and an adherent mucosa 
bound down to the submucosa by strong inerlacing 
fibei-s and connective tissue. Above this point, how- 
ever, the rich venous anastomosis of the submucosa is 
very poorly supported by loose connective tissue, hence 
an ideal site for the formation of varicosities, es- 
pecially with the superimposed aspirating effect of 
negative intrathoracic pressure. 

Since medical treatment has been essentially un- 
successful in tbe management of the bleeding of portal 
hypertension, sui-gical inteiwention based on early 
diagnosis offers the most hope and will probably often 
be the method of choice. As Mclndoe (4), Mandel and 
Marcus, Kegaries (6), Walters (7), Rousselot (8) and 
others have indicated, the following surgical pro- 
cedures have been recommended at one time or an- 
other. 1. Cauterization: a direct attack made through 
the esophagoscope which has met ivith little success. 
2. Ligation of the coronary’ veins: theoretically excel- 
lent and sometimes quite simple but not always 
possible. 3. Ligation of the vasa brevia, may be com- 
bined with the second or fourth method or both. 
Failure to ligate these veins properly may account for 
recurrent hemorrhage. 4. Splenectomy about which 
numerous articles have been written. It is said to re- 
duce the portal blood by 20% (9). Burton-Opitz (10) 
found that in the dog 21% of the portal blood comes 
from the spleen. Simonds (11) has outlined the ob- 
jections to splenectomy. 5. Increase of collateral circu- 
lation: production of Eck fistula (not feasible clini- 
cally) or the Talma-JIorrison operation. The latter, 
occasionally brilliantly successful, has usually not been 
satisfactory. It may be performed after completing 
ligation of the coronary veins. 

There is reason to believe, therefore, that surgical 
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intt'ncr.tion can ofTcr some hope of increasing the 
comfort and prolonpinp the life of patients with 
erophapeal varices but progress will be difficult until 
earlier diapnosis is made possible. X-ray diapnosis has 
recently rt-ceived much attention in the literature and 
we have found it to be e.vtremely useful in the early 
e-tablishment of the pre.sence of esophapeal varice.s. 

X-KAY VISUALIZATIOX 

X-ray observations vary preatly with the anatomical 
stape of the dise.rse. Oppenheimer (32), in a recent 
e.vcellent comprehensive study of a larpe series, points 
out three proups: I. The early stupe, marked by a 
.'•lipht and diffuse venous conpestion, rcsulfinp in 
moderate broadeninp of the rupae of the lower part of 
the esophapus. 2. Bepinninp dilatation of larper indi- 
vidual veins which emerpe from the submucosa into 
the mucosal relief, marked by small rounded defects 
seen in the relief of the lower fifth of the tube. 3. 
Generalized enlarpemcnt of numerous veins which en- 
croach upon the mucosa in which period the typical 
vermiform nepative shadows predominate. 

Since varices, as Oppenheimer points out, are com- 
prc.ssible anatomic formations, various factors may 
influence their fillinp. Definite variations in their 
character are produced by peristalsis, especially strip- 
pinp. and by mechanical pressure as of a larpe bolus 
or tumor formation. These factors force blood into the 
lower vc.ssels. In early portal conpestion, the blood can 
still p.a.ss into the abdominal veins. Later, it is cx- 
pressed from the upper varices into the lower ones, 
overfillinp the latter. 

At the bepinninp. this mechanism makes varices in- 
visible and the early conpestion is frequently recop- 
nizable clinically on positive X-ray sipns only. In ad- 
vanced stapes, only a part of the whole e.vtent is 
visualized and roentpenoprams penerally do no more 




Fip. 2. X-ray of Barium-filled Esophapus illustratinp 
Esophapcal Varices. 


than confirm the clinical diapmo.si.s. It is ncccs.«ar.v, 
therefore, to demonstrate the muco.sal relief when un- 
altered by peristalsis or mechanical compression. 

Optimal visualization, accordinp to Oppenheimer, 
depends upon several factors. The films should be ex- 
posed durinp forced inspiration as esophapcal varices 
form best at this moment. They are best seen durinp 
the short inteiwal between .swallowinp^ and strippinp. 
The retardation of the passape throuph the esophapus 
varies between a few seconds in early conpestion and 
several hours in terminal stapes with superimposed 
cardiospasm. It is often due only to mechanic.al ob- 
struction by the varicose mass but it must be re- 
membered that in Ixith the early and terminal stapes 
various functional disturbances affcctinp the cardia, 
such as cardiospasm, also produce esophapcal stasis. 
It is important to differentiate esophapcal carcinoma 
which may occ.isionally produce a similar X-r.ay 
picture, by careful historj', ph.vsical examin.ation and, 
if neces.sary, by csophaposcopy. As will be pointed out 
hater, the distinction can also be made on purely roent- 
penolopical prounds. 

X-ray visualization has distinct advantapes over 
direct visualization throuph the esophaposcopc for 
.several reasons. Esophapo'copy fl.'?) is a hiphly 
specialized procedure to be attempted only by those 
with adequate experience. It may not even be avail- 
able in smaller institutions and it is definitely not an 
office procedure. The possibility of direct trauma to a 
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varix with fatal hemorrhage or perforation of the 
esophageal wall is an ever-present danger; or, as previ- 
ously described, mechanical pressure may express 
blood from upper varices to lower ones, overfilling the 
latter to the bursting point. In an earlier stage, blood 
may be expressed from the venous bed with temporary 
disappearance of the affected area and consequently 
may pass unnoticed. The production of inflammatory 
complications, from a transient throat soreness to an 
acute esophagitis or even mediastinitis is possible. 
Finally, the consideration of refusal of an operative 
procedure on the part of the patient may be decisive. 

On the other hand, roentgenograms are usually 
available everywhere, present the typical appearances, 
are simple of application and not attendant with any 
of the previously mentioned objections. 

The differential diagnosis by X-ray includes first, 
the differentiation from food particles. When the latter 
cast suspicious shadows, repetition of the e.xamination 
after thorough evacuation of the esophagus will fail 
to reveal lesions. The presence of polypi can be ruled 
by the rapid passage of the barium and the absence of 
obstruction in proportion to the degree of protrusion. 
New gro\vth may be ruled out by the softness of the 
esophageal wall and its elasticity which appears un- 
impaired. There is not enough constriction and irregu- 
larity of the wall to resemble syphilis. Finally, cardio- 
spasm may be ruled out by the absence of the smooth 
esophageal wall so characteristic of that condition. 

TYPICAL CASE HISTORY 

M. M., 35, male, American of Italian descent, was ad- 
mitted to the Kings County Hospital, vomiting blood. He 
had had a continuous hematemesis since three that morning 
when he had been awakened by nausea and a cold sweat. 
Gastro-intestinal history; no constipation, diarrhea, or 
hemorrhoids. Ho had been a moderate drinker of spirits 
for years. One year ago he had been admitted to the 
hospital for one day for transient abdpminal pain. Oc- 
casional substernal discomfort, not related to meals or 
exertion, had troubled him recently. The past history was 
irrelevant. There had been some dyspnea on exertion for 
the past two weeks. There was no ankle edema. The 
patient said that he was an acetylene welder who for three 
months previously had been working in a closed building, 
buniing out boilers. Nasks which were not very efficient 
had been worn to keep out the fumes, but all the workers 
complained of nausea and frequently vomited. 

Physical examination was negative except for the follow- 
ing points: an icteroid tint to the sclerac, upper abdomen 
spastic. Later a mass was found in the left upper quad- 
rant, believed to be spleen. Laboratory findings: the red 
blood count varied between 2,120,000 and 2,020,000 and the 
hemoglobin between 4391 and 47%. The white blood count 
was 5,200 with 78% polymorphs. Coagulation time was 3 
minutes, the clot retraction time 22 minutes, the bleeding 
time 90 seconds. The platelet count was 310,000. The urine 
was negative. The stool was negative except for occult 
blood. The sugar tolerance test was normal. The gastric 
analysis was normal e.xcept for very low free acidity. The 
blood fragility test was normal. An initial tentative diag- 
nosis of bleeding peptic ulcer was made; but this diagnosis, 
in the light of the gastro-intestinal series, was changed to 
a diagnosis of bleeding esophageal varices, secondary to 
splenic disease, either primary splenic vein thrombo'is or 
Bnnti's syndrome. 

Gastro-intestinal series (14) : There was a normal 
pattern of the mucosa of the esophagus in its upper third. 
The straight rugae of the proximal third blended with 
small oval and round snail-like protrusions (see Figs. 2, 3) 
encroaching upon the lumen of the remainder of the 



Fig. 3. Esophogram. Same case. 


esophagus. These protrusions were more pronounced on 
the anterior aspect of the wall and apparently rested on 
broad bases. The lumen of the esophagus was consequently 
widened in this area. An oblong shadow of the mediastinum 
compared favorably with widening of the mediastinum and 
there was a typical dilatation of the azygos vein not en- 
countered in any other condition, as described by Grilli 
(15). 

Course: The patient was given several small trans- 
fusions and had no gastro-intestinal complaints. However, 
within two weeks of admission he began to complain 
bitterly of constant dull pain extending from the left costo- 
vertebral angle to the umbilicus in front. The spleen was 
definitely enlarged to about six centimeters below the 
costal margin but after the subcutaneous injection of five 
minims of adrenalin it shrank, until within fifteen minutes, 
it was only just palpable. There was a questionable small 
amount of ascites. A diagnosis of Banti’s disease was made 
finally and the patient was transferred to the surgical 
ward. Splenectomy was performed by Dr. Henry Louria 
six weeks after admission to the hospital. The spleen was 
six times normal size and firmly adherent to the under 
surface of the diaphragm. It was quite firm, pale in color, 
with a granular surface. The vessels of the pedicle were 
enlarged and tortuous but there was no evidence of throm- 
bosis. The liver was half normal size, the surface pale and 
irregular, characteristic of the hobnail type of cirrhosis. 
The patient did well until two days after the operation 
when he became drowsy and his temperature rose to 102 
degrees. The blood urea was 90 and the blood sugar 120. 
On the following day the patient lapsed into coma and had 
several generalized concisions. There was a bilateral 
Babinski. The patient expired on the evening of the third 
postoperative day. A post-mortem examination, limited to 
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AMFUICAK JoLT.KAL of DlCFi^TIVE DlSFAFE.< 


t):i- v.a« prrftirrr.eii nnd •howcil con^c.-tion of t)ip 

r.mrri .-i«, aiirona!*, nnd kidneys. The ureters nnd urinary 
k’ndd'r wre normal. The ;:all bladder was contracted and 
it-< coat thil l ened. The liver has already been described. 
The ya-tro-intestinal tract wa.s nepatiVc except for 
rujilurHl eiiiphafreal varices, the rupture beinjt -1 cm. above 
the c.ardia. The patholofrical hi.slo!n;rical findinc.s. to be re- 
ported ebeuhere in detail, were those of portal cirrhosis 
with ronyestive .'plcnomepal.v. 

CO.N’CLUSIO.VS 

1. The talue of e.soplioyram.s in the demon.stration 


of cfophacMi vnrkos. nnd therefore' in t!ie early diay- 
no.si.s of portal hypertension, is emphasised. 

2. Karly diay'nosi.s i.s o.s.scntinl if .surKieal inter- 
vention is to he siiccp.s.sfiil. 

A ca.so of fatal hematcme.sis from nipture'd 
t.sophnfrea! varices secondary to portal cirrhn.sis i.s re- 
portetl with operative' and aiitop.sj- findinp.s. 

Our thanks are due to the X-ray stnlT under the direction 
of Dr. It. A. Itcndich nnd to Dr. Ehrcnprci.'.s for prep- 
aration of the films and help in interpretation. 
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The Gastro Pump 

ny 

SA.MSO.V A. .SELEy, .M.D. 
nnooKWN, NEW yonk 


T ee fnllowiny is a description of a simple app.a- 
ratus first devised to facilitate frn-'^tric e.xtraction 
and lavapo in the Ga.stro-inte.'tinal Clinic of the Green- 
point Hospital. The members of the clinic c.all it the 
“Gn.stro-Pump." 

IJe.sidcs fra.stric lavapc we have found this appa- 
ratu.s useful for duodenal intubation, for I.yons-Meltzer 
drainayo. for withdrawal of a.scitic fluid in abdominal 
paracentesis, for irripation of the urinary bladder, 
chest or other orpans. 

Description of apparatu.s; The "Ga.stro-Pump” con- 
sists of two praduatc quart bottles with rubber stop- 
pers. e.ach havinp two opcninp.s. Dottle A fscc din- 
pram) iins n pla.'.s tube no, 12) connected 3vitb a v.alvc 
hull; no. f]i. Prcs.surc on bulb no. O) forces air into 
tl’.e brittle, forcinp fluid out of the bottle into plass 
tube no. (.‘H. There are two stopcocks, no.s. (4 and (>) 
connected to a V tube no. (5). A Levine tube is in- 
.sertfd into the stom.ach and connected ivith the Y tube. 
■\Vh<n .stojeock no. <G) is closed nnd .stopcock no. f4) 
is open, pressure on half; no. (1) will force fluid into 
the .stomach. When the stomach is filled with sufficient 
fluid. sto;K"ock no. Ml is closed and stopcock no. (C) i.s 
o,-v:r<xi. Pre.ssurc now on bulb no. ff)) 3vill create a 
vacuum in l>ottfe B nnd the sto.mach tvjII be rapidly 
( .n: plied. 

Technique for pastric e.xtraction: At .1 p. m. the 
day I>' fore, the p.aticnt is advi'cd to cat .a few rai.sins. 
At V a. m. the p.atier.t is permitted to eat a lipht break- 
f,a-t includirr a roll with ivippy .se(-d,«. He is instructed 
r.c*. to eat after P a. m.. but m.ay drink water. At 2 
p. m. I.- is pivon f"' ccs. of 7'~'r alcohol and ttventy 


minutes later the Levine tube i.s inserted info the 
.stomach and connected with Y tube no. (5). Stopcock 
no, (4) i.s clo.scd and .stopcock no. fO) i.s opened. Pre.s- 
•sure on liulb no. ffl) cau.se.s a vacuum in bottle D which 
uuickly emptie.s the .stomach content.s into bottle D. 
The quantity i.s immediately noted by the prnduation 
markinps on bottle B. An amount preater than 90 cc.s. 
indicates cither p-astric retention or h.vpcrsecrction. If 
poppy seeds arc .seen in the bottle there i.s si.x hour re- 
tention, and the presence of rai.sins indicates twenty- 
four hour retention. The contents of bottle B may 
then he removed for further analysis. 

Technique for pa.stric lavape; Bottle A i.s filled with 




Fip. 1 


Streicher — Clinical Course of Chronic Ulcerative Colitis 


301 
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warm water. After the Levine tube has been inserted 
into the stomach, stopcock no. (4) is opened and stop- 
cock no. (0) is closed. Pressure on bulb no. (1) forces 
the water into the stomach as slowly or rapidly as de- 
sired. When sufficient water has been forced into the 
stomach, stopcock no. (4) is closed and stopcock no. 
(G) is opened. Pressure on bulb no. (0) draws the 
stomach contents into bottle B. Bottle A may then be 
filled with solution of sodium bicarb or other medi- 
cation desired and the procedure repeated until con- 
tents withdrawn into bottle B are perfectly clear. 

Technique for Lyons-lifeltzer Duodenal intubation; 
A Rehfuss or Einhom tube or Twiss or Weiss tube or 
whatever tube is preferred, is passed into the stomach 
and connected with Y tube no. (5). The patient is 
placed on his right side. Bottle A is filled with cold 
water. At inteiwals of about five to ten minutes by 
opening stopcock no. (4) and closing stopcock no. (6), 


about two ounces of cold water are forced into the 
stomach. This increases peristalsis and facilitates the 
pas.sage of the bucket into the duodenum. When water 
is not being forced into the stomach, stopcock no. f4) 
is closed and stopcock no. (G) is opened, allowing 
drainage into bottle B. With a little experience one 
may recognize the different appearance of duodenal 
contents from stomach contents. When duodenal con- 
tents appear in bottle A, the water is emptied out of 
bottle A and 100 ccs. of 25^ magnesium sulphate is 
placed into bottle A. This is forced into the duodenum 
about one ounce at a time to avoid nausea. If there is 
a question about whether the bucket is in the duo- 
denum and fluoroscopic investigation is not po.ssible to 
detennine position of bucket, a few drops of Toepfer's 
solution may be placed in bottle B. If stomach contents 
are being drained the free hydrochloric acid will turn 
the Toepfer’s solution red. Duodenal contents will 
change the red color to yellow. 

Fractions A, B, and C usually can be seen in differ- 
ent layers in bottle B and finally when the clear oil like 
liver bile begins to appear, it can be easily .seen coming 
through the glass tube into bottle B. 

Technique for abdominal paracentesis: After having 
the patient urinate, a trocar is inserted into the ab- 
dominal cavity at the point desired. The trocar is con- 
nected with a rubber tube to Y tube no. (5). Stopcock 
no. (6) is opened and pressure on bulb no. (9) draws 
the abdominal fluid into bottle B. By closing stopcock 
no. (G) partially the rate of flow of ascitic fluid may 
be controlled and sudden splanchnic dilation avoided. 

Technique for irrigation of urinarj' bladder, chest 
cavity or other organs: Insert Catheter into urinary 
bladder and connect with Y tube no. (5). Draw out 
urine as with gastric lavage. Inject boric acid or other 
solution through bottle A. Alternate injection with 
withdrawal. 


Clinical Course of Chronic Ulcerative Colitis 

(Based on 7662 Proctoscopy Examinations) 

By 

M. H. STREICHER, M.D.^ 


INTRODUCTION 

LCERATIVE colitis remains a difficult disease to 
manage, difficult to get patient well and to pre- 
vent relapses. I have been engaged in the study of 
these cases and was interested in following them over 
a period of time with the hope that some plan of treat- 
ment could be found for improving the percentages of 
cures. 

Yeomans. Eassler and Lynch (1, 2, 3) consider the 
disease to be of infectious origin; Thorlakson (4), 
Hurst (5) and Einhorn (G) refer to this entity as 
being primarily due to bacillus of dysentery. In 1924, 
Logan, Buie and Bargen (7, 8, 9) stated that ulcerative 
colitis was of bacterial origin and Bargen (1924) 
further reported the diplostreptococcus to be the 
specific etiologic f.actor. In 192G, Streicher and Kaplan 
(10) made clinical and experimental studies on ulcera- 

♦From the Research and Edacatlonal Hospital, University of Illinois, 
CoIIejre of Mtaiieine. and Grant Hospital. Chieaco, Illinois. 


tive colitis and reported that all bacteria present in 
the colon during the course of this disease were re- 
sponsible causative factors (J. A. JI. A., 1930). 

It is quite obvious that in the presence of severe in- 
fection with loss in weight, diarrhea, cramping in the 
abdomen and loss of body fluids the individual’s nutri- 
tional reserves are rapidly depleted and remain sub- 
normal. Indeed, the nutritional factors favoring wound 
healing may be entirely absent. 

METHOD OF STUDY 

During the past eleven years we have observed 570 
cases of chronic ulcerative colitis. This group may be 
classified as; 

a. Those observed once during initial proctoscopic 
examination 

b. Those treated and classified as "improved” 

c. Those treated and classified as "cured” 

d. Those treated wthout improvement 

e. Those who were unimproved and died. 
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Table I 

Data shoxaing number of patients studied and xjears of "folloio np” 


\ 

i 





Years of ‘‘Follow’ Up” 





1 

•X 


2 

3 

4 

'5 

6 

7 

8 


Type of 
i Patients 




Number of Patients Studied 



Average of 
Group 

ImproTed 

21 

1 

16 

19 

19 

17 


16 

23 

141 

, Cored 

0 

, 

0 

3 

2 



5 

6 

25 

Unimproved 

15 


10 

7 

■1 

2 

3 

2 

2 

45 

, Died 

0 


2 

0 


1 

0 

0 

1 

6 

1 Total 

Averace 

36 


30 

29 

27 

26 

14 

23 

32 

217* 


♦Explanatory Note: In the improved croup 21 cases were studied for one year and 17 cases were studied for five years: in the nnimpro%'ed group 
15 cases were studied for one year and two cases were followed for five years. Discussion of the groups will follow later. 


Of the entire group 217 patients were observed a 
year or longer. These cases were observed regularly 
once a week or once in two weeks for a period varying 
from one to eight years. A standard diet was pre- 
scribed, and in addition to some medications given 
during the onset of the course of the disease, poly- 
valent vaccine was injected at weekly intervals. At the 
termination of each year the patient was reprocto- 
scoped and observed for any changes or complications. 
Stool examinations were made on numerous occasions 
to rule out amebic infestations and to correlate the 
proctoscopic findings. In many instances bacteriologi- 
cal studies were made of the material removed through 
the proctoscope during subsequent reexaminations, 

CLINICAL COUBSB 

Unlike other gastro-intestinal lesions, the physician 
cannot always rely on the sj'mptoms of this disease as 
an accurate inde.\' of the healing of the ulcerations in 
the colon. llTiile it is probably true that the curtail- 
ment of diarrhea, the decrease of the amount of blood 
and pus in the stool, and the alleviation of pain in the 
abdomen are very helpful in determining the progress 
of the patient, the real criterion certainly lies in the 
pathologic view of the mucosa of the colon through the 
proctoscope. While reexamination is the method of 
choice one must not lose sight of the fact that at times 
proctoscopic e.xaminations repeated too often, are re- 
sponsible for recurrent attacks of diarrhea. These 
attacks run the clinical course of a “remission attack.” 

Exacerbations occur during acute respirator}- in- 
fections or during reactivation of focal infection, but 
recurrences ensue less often, at longer inten-als and 
are less severe after the patient has been on proper 
management. At present the general impression is that 
the longer the patient with ulcerative colitis remains 
on controlled management plus vaccination, the greater 
the interval of absence of recurrence after treatment 
is discontinued. 

In Table I we are showing the number of cases ob- 
served in each group during each year. 

In the course of our studies various changes were 
noted in these patients on proctoscopic reexamination; 
during these reexaminations bacteriologic cultures 
were made to correlate the proctoscopic findings in the 
colon. Whenever possible post-mortems were obtained 


of the patients who have died and the findings are 
recorded. 

In Table II we are showing the various changes 
noted during a period of eight years. The changes 
noted are again classified by groups. 

In the course of our studies we have observed that 
about 80% of the patients are either improved or cured 
in' due time depending on the clinical course of the 
case. Less than 3% meet with a mortality. The re- 
maining 17% are unimproved or meet with a com- 


Table II 

• Data shoiving "folloxv up" studies by proctoscopic, 
bacteriologic and post-mortem findings 


Type of 
PMicnls 

Proctoscopic 

Findings 

Bacteriologic 

Findings 

Post Iiloriem 
Changes 

Improved 

Fevfer ulcers 
are seen : they 
are not deep, 
healing evident, 
less edema of 
colon. 

Fewer B. Coli per 
field — and fewer. 
Diplostreptococci 
Staphylococci still 
present. Hemolytic 
strept. absent. B. 
acid! Lactic! 
present. 


Cared 

No ulcerations. 
No edema. Evi- 
dence of healed 
ulcers. 

B. Coli — Strept. 
(Viridans) ratio 
approaches normal 
limits. Hemolytic 
strep, absent. B. 
acidi Lactic! absent. 


Unim- 

proved 

Ulcers numer- 
ous, extensive, 
deep, miliary 
abscesses noted. 
Edema exten- 
sive. Marked 
scarring and 
fibrosis. Lumen 
narrow. 

B. Coli cpunt 
exagg. Strept. 
Viridans count in- 
creased. Stapbyl. 
present always. 
Hemolytic Strept. 
present often. 


Died 



Gto$s 

The ulcers in 
colon % to % 
inches wide and 

3 mm. deep. 
Ulcers penetrate 
to serosa- Mo- 
sentric glands 
swollen & soft. 




Micro: Macosa 
replaced by 
granulation tis- 
sue, no giant 
cells, no ameba. 
necrosis of 
muscle layer 
evident. 
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plication which terminates fatally. It is therefore that 
we now wish to refer to a discussion on the complica- 
tions met with during the clinical course of chronic 
ulcerative colitis. 

COMPLICATIONS 

The most common complications that we have ob- 
served in the colon are polyposis, stenosis, perforation, 
malignancy, and perirectal abscess. There are many 
other interesting and serious complications that may 
occur in ulcerative colitis, but they are not in the colon 
per se — such as endocarditis, dermatitis, nephritis, 
arthritis, renal abscess, cystitis and osteomyelitis. In 
Table III we show the complications noted and the 
percentage of occurrence. 


Table III 

Data shoxving type of complications observed axid per- 
cexitage of occurrence in 217 cases 


Name of 
Complication 

Number j 
of Cases I 

1 Per 

Cent 

[ 

1 Remarks 

Polyposis 

21 

9.7 

Observ’ed mostly in Rcclo- 
j SicTuold. 

j Stenosis ! 

IG 

7.4 

1 In various segments of colon. 

Perforation 

3 

f 1.2 

1 Two In sigtnoid, one In cecum. 

WaJipnancy 

3 

1 

' Usually very inalifmant. 

Perirectal 

abscess 

1 

.4 

t 

Uncommon, 


Polyposis the most common complication is of inter- 
est because it is recognized when the patient is defi- 
nitely improved (Rankin, Bargen and Buie, W. B. 
Saunders Co., 1935). The percentage of polyposis of 
the colon in chronic ulcerative colitis is about 10.5% 
while the percentage of polyposis without ulcerative 
colitis is 4%. It is important to remember that a polyp 
of the colon may become malignant (Mayo and Wake- 
field) 193G, J. A. M. A. The malignant disease is usu- 
ally of the rapid, early fatal type and frequently 
occurring in the form of multiple carcinomas of a high 
grade of malignancy (Broders, 1935). 

No where do we depend so much upon barium enema 
(roentgenoscopy) for diagnosis as we do in stenosis 
following ulcerative colitis because we cannot observe 
stenosis situated above 30 cm. with the sigmoidoscope. 

PLAN OF MANAGEMENT 

In the main the management resolves itself into the 
treatment of : 

a. A group of patients of chronic ulcerative colitis 
who are able to eat a well balanced, basal plus diet, of 
low residue, high vitamin and high calory. When the 
acute onset of the disease subsides these patients are 
advised to gradually rid themselves of possible foci of 
infections and they are given vaccines to protect them- 


seU’es against recurrences of acute attacks. Attention 
along sjTnptomatic lines is given. 

b. There is another group of patients with ulcera- 
tive colitis who exhibit definite nutritional disturb- 
ances. These represent cases with a low plasma pro- 
teins, a low serum calcium, a low total base, and 
possibly an inverted albumin-globulin ratio. In the 
management of these types it is of course essential to 
supply fluids, liver extract, blood transfusions and 
other supportive measures such as Vitamin C to con- 
trol hemorrhage from the colon. Later when the 
patient is recovered sufficiently so that healing may 
ensue, further treatment may be instituted. 

c. Still another group is one of impending com- 
plications comprising a veiy small percentage. It is in 
this group only that surgical interference may be 
indicated. 

DISCUSSION 

It is most unfortunate that one cannot follow-up all 
cases observed. In general the average ambulatorj’ 
case of chronic ulcerative colitis improves on system- 
atic management within six months or a year. 

The so-called cured case usually represents pro- 
longed care plus a very cooperative patient. The procto- 
scopic view of the colons of these patients is amazingly 
normal. 

The patients that have caused us much concern arc 
the unimproved cases. These gradually become worse 
regardless of the method of approach. One hesitates 
to remove foci of infections in these patients too 
rapidly because with each focal elimination there has 
always occurred a severe recurrent attack. As a basis 
for this lack of progress in these typos is the presence 
of a hemolytic streptococcus in the cultures from the 
colons of these patients. 

So much has been witten on the surgical manage- 
ment of chronic ulcerative colitis that it seems desir- 
able to mention it here briefly. Rankin said that when 
medical measures have failed in any advanced case, the 
case will not lend itself to operation, and if some drain- 
age operation (ileostomy) is undertaken it is wth 
very high risk. Of the seventy ileostomy operations 
performed, 41 died, 10 showed good results, 2 showed 
fair results and 17 showed very poor results. In our 
series of 217 cases surgical interference has been re- 
quired in three instances. 

CONCLUSION 

In following these cases we have learned : 

1. That bed rest, dietary regime, vaccines and 
blood transfusions is the management of choice in 
chronic ulcerative colitis. 

2. That proctoscopic ree.xaminations once yearly 
aids in the management of these patients. 

3. That removal of foci of infections is beneficial. 

4. That surgical interference should be reserved 
only for acute complications. 


1 . 

3. 

4. 

5. 
f. 
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Factors Which Reduce Gastric Acidity 

A Survey of the Problem* 


Bv 

FRANKLIN HOLLANDER, Ph.D.f 
NEW VORK. NEW YORK 


INTRODUCTION 

I T is the purpose of this review to discuss the numer- 
ous factors which may be responsible for the norma! 
variations in gastric acidity, observed both in clinical 
practice and in the experimental laboratory. This 
problem is important because it involves several funda- 
mental physiological processes which still await clari- 
fication; and which, once we understand them, may 
bring to our attention significant differences in the 
acidity cun'es associated wth various clinical con- 
ditions. Furthermore, a physiological method whereby 
the acidity cuiwe may be lowered significantly, as a 
therapeutic measure in cases of gastro-duodenal 
ulceration, is today one of the most pressing clinical 
problems in the field of gastro-enterology; and it may 
be that a thorough comprehension of the various 
factors which normally effect a reduction in gastric 
acidity will enable us to use one of them for the com- 
plete elimination of free acid from the stomach con- 
tents by a simple physiolgical procedure. Above all, 
however, we are concerned with a critical analysis of 
the basic physiological principles involved, since their 
practical application can come only after we have es- 
tablished the scientific foundation on which they rest. 
Let us first of all consider the factual manifestations 
of acidity reduction in the stomach. At the present 
time, it is widely accepted that the hydrochloric acid 
secretion is poured into the gastric cavitj' by the 
parietal cells, ordinarily at a uniform concentration 
level of 160-170 mN‘ (Hollander, 1934,a). Exami- 
nation of ordinary fractional test-meal cun’es, how- 
ever, reveals the fact that the cun’e starts at a very 
low level after ingestion of the test-meal and then 
rises considerably, but it rarely goes above lOOmN, 
and practically never attains a value of ISOmN. The 
cune may then remain at the maximum for some time 
— the duration will vary with the individual subject — 
after which it will fall off again in a more or less 
characteristic way. In dogs prorided with fundus 
pouches, the results are ordinaril.v very similar to the 
above, as they are also with histamine in both dog and 
human. Thus, at no time does the acidity in the 
stomach attain a value at all near that which charac- 
terizes the pure parietal secretion. Why is this so? 
TThat are the various factors which may be responsible 
in varying degree for this lowering of the acidity from 
its normal physiological maximum? Some of these 

1, Acid eoncentrstion in terms of mnii-equiralents per liter or mUIi- 
Eorasal (rsK) is ntuacricaDy e*iual to the nomber of clinicaJ onits or 
derrees of acidity; that i«. ce. of O.IN alkali rorjuired to neutralire 500 
cz. of carlric juice. In terms of pH, an acidity valae of mN 
corresponds to a. pH valae of 0.S7 ; in terms of per cent of HCI it is 
O.COT'c. 


^This wcrl: rrzs fupported in part by a rrant from the Friedsam 
Foasdstion. 

Ea^ed on an addre?* delivered before the York Gastrt>»EnteroloCTcal 
Association. April JO. 19S7. 

tFrom th^ Laboratories of the Moant Sinai Hospital. N'ew York City. 
Submi'ttM December S. 1527. 
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factors are obvious and unquestionable ; most of them, 
howex’er, are still in the hj’pothetical stage. The inti- 
mate mechanisms which they involve are diverse; 
variation in the amount of HCI actually poured into 
the stomachy reduction in acidity by neutralization 
and dilution — both of these appear to be effective in 
part. Moreover, some of them may he classified as 
e.xtra-gastric in origin, whereas others are distinctly 
intra-gastric. Among the former there are: 

(1) dilution by the test-meal itself, 

(2) both dilution and neutralization by saliva, and 

(3) dilution and neutralization by regurgitated 
duodena! fluid. 

The intra-gastric factors include; 

(4) possible variations in the composition of the 
parietal secretion itself (variations in the volume-rate 
of secretion of this fluid will not be considered here), 

(5) reabsorption of HCI, already secreted, by the 
gastric mucosa, 

(6) dilution by the peptic secretion, 

(7) dilution and neutralization by a distinct di- 
lution secretion, and finally 

(8) the dilution and neutralization effects of mucus 
secretion from the surface epithelium. 

In this review I shall attempt merely to define these 
several factors and to evaluate them in the light of our 
present knowledge. Also, I shall point out, wherever 
possible, what further w’ork must be done in order to 
clarify present uncertainties, and to extend the in- 
formation already available. In subsequent reports on 
this subject, we plan to adduce such additional experi- 
mental evidence, and particularly to evaluate the rela- 
tive importances of these several factors in the com- 
posite picture of acidity regulation. Let us now 
proceed to discuss each of these factors in turn. 

DILUTION BY THE TEST-MEAL 

Let us consider a Rehfuss series with gruel as the 
gastric stimulant, wherein the fractional samples with- 
drawm at quarter hour inteiwals may continue to give 
gross eridence of the presence of the test meal for 2 
hours or more. Each of these specimens consists in 
part of mixed gastric secretion and in part of test- 
meal — the proportions being highly variable and de- 
pendent on all sorts of chance conditions. Hence it is 
apparent that the acidity values as measured by direct 
titration do not represent the acidity of the gastric 
juice itself, and the shape of the acidity cur\’e obtained 
in the usual way is dependent, not only on the secre- 
torj- characteristics of the individual, but upon the 
rate of elimination of the test-meal from the stomach 
— ^that is, the rapidity and regularity of gastric evacua- 
tion. Thus, if we desire to evaluate the gastric acidity, 

Z. This asT>e«t of the problem (Lc-. variation fn the rate of secretion 
of the parietal flaid) fs not inclnded in this paper-^ For an excellent 
anaij^is of this factor, gee TVUhelmi, Finepan and Hill {1937). 
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uncomplicated by this test-meal dilution factor, it is 
necessary only that we know the relative amounts of 
test-meal and digestive fluid present in each specimen. 
If we divide the observed acidity by the fractional 
amount of gastric secretion (or, what is the same 
thing, by one minus the fractional amount of test- 
meal) the quotient is the acidity corrected for test- 
meal dilution. 

In order to determine the percentage of test-meal 
present, we must mi.v with the test-meal a dilution 
indicator, that is, some substance which lends itself 
readilj' to simple and accurate analj’tical determination 
in addition to possessing a number of other well de- 
fined characteristics. Chief among the substances used 
in this way are phenolpthalein (Lanz, 1921; Bloom- 
field and Keefer, 1927) and phenol red (Gorham, 192.3; 
Bulger ct al, 1928; Wilhelmj et al, 1933). Of these 
investigators, only Bloomfield and Keefer, and Wil- 
helm] and his coworkers, have employed the dilution 
indicator specifically for the purpose of correcting the 
gastric secretory cui've for dilution by the test-meal, 
the former in humans and the latter in dogs. In order 
to illustrate the changes in magnitude and shape of 
the acidity cuiwes which may be effected by instituting 
such a correction for test-meal dilution, let us con- 
sider one of the experiments cited by Bloomfield and 
Keefer, in which 7% alcohol was used as the test-meal 
and 10 mgm.-'F of phenolphthalein as the dilution 
indicator (Fig. 1). As is evident from the solid line 



Fig. 1. Gastric acidity curves (human) with and with- 
out correction for dilution by the test-meal (50 ml. of 7% 
alcohol with 10 mgm.-ft of phenolphthalein as dilution 
indicator). Data from: Bloomfield and Keefer. Arch. Int. 
Med., 37:831, 1926. 

curves, both free and total acidities start about SOmX, 
rise to maxima about 55, and then fall off to the initial 
values or lower. The concentration of phenolphthalein 
present in each specimen is recorded at the top of 
the chart; if we divide each observed acidity by 
10-this value respectively, the resulting quotations 
10 

yield the acidity values as they would be in the absence 
of the te.st-meal dilution factor. The curves corres- 
ponding to these corrected acidities are given by the 
broken lines in the figure. It is interesting to note, in 
this particular case, not only that the first four or five 


points are elevated considerably by this correction, but 
that the entire shape of the curve has undergone a 
transformation. 

Unfortunately, although the principle illustrated by 
this comparison of uncorrected and corrected acidity 
curves is sound, we are not able to attach any quanti- 
tative significance to these particular observations, 
because phenolphthalein is inadequate as a dilution 
indicator. In a recent investigation of this matter 
(Hollander, Penner and Saltzman, 1937,a) we found 
that the solubility of the indicator in 7'';;. alcohol, and 
therefore also in dilute acid solutions, is considerably 
less than 1 mgm.-'F, which is its initial concentration 
in the test-meal employed by Bloomfield and Keefer. 
Consequently, a considerable amount of the phcnol- 
phthalein is slowly precijiitated within the ga.^tric 
cavity, which completely invalidates the calculations 
based on its concentration in any one .specimen. Similar 
difliculties obtain with other substances which have 
been proposed as dilution indicators, with the sole ex- 
ception of phenol red. At the present time we are in- 
vestigating the reliability of the latter for this purpose, 
having already developed a simple method for its 
quantitative determination which is good to one per 
cent or better (Hollander, Penner, and Saltzman; 
1937,b). Once we are assured of its dependability for 
these purposes, we shall be in possession of a technique 
for eliminating completely the influence of test-meal 
dilution from our studies of the more specifically phy- 
siological factors in acidity reduction. 

ADMIXTURE OF SALIVA 

The influence of salivary admixture with gastric 
contents was recognized in the earliest practices of 
gastric intubation. The nature of this influence is 
two-fold: For one thing, it reduces the gastric acidity 
bj' means of a simple dilution effect, the magnitude of 
which may be considerable. For another, it is generally 
recognized that the saliva possesses a considerable de- 
gree of titratable alkalinity, as may be illustrated by 
the observations of De Beer and Wilson (1932). These 
investigators reported a bicarbonate concentration of 
55mN and a chloride concentration of 82mN (averages) 
for the parotid saliva of dogs under pilocarpine stimu- 
lation. Similar values have been reported for human 
salivary secretion. Admixture of such an alkaline fluid 
with the acid gastric contents must effect a consider- 
able reduction in acidity just by neutralization alone. 
Likewise, the chloride concentration of the parietal se- 
cretion will undergo diminution, but this is solely a 
consequence of the dilution effect. 

Since the rate of salivary secretion and its composi- 
tion are both highly variable, it is easier to prevent 
admixture of saliva with the stomach contents than to 
devise an arithmetical correction, such as was de- 
scribed above for dilution by the test-meal. In fact, in 
clinical practice at the present time, it is usual to ask 
the patient not to swallow any saliva, once the tube 
has been passed, but to e.xpectorate it throughout the 
analysis. For purposes of quantitative investigation, 
such a procedure is unreliable because there is bound 
to be some drainage into the stomach in spite of the 
patient's cooperation, and without this cooperation the 
drainage may be considerable. As for a more reliable 
technique for use with human subjects over a period 
of several hours, none such is at present available. For 
these reasons, it is impossible to attempt any quanti- 
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tative evaluation of the effect of salivary admixture 
on yastric acidity until such time as a suitable pro- 
cedure may be devised for the purpose. In view of 
this, we are attempting at the present time to develop 
a technique for completel.v eliminating this undesir- 
able contaminant from all such physiological investi- 
gations on humans, and we shall report on it as soon 
as progress of the work warrants. 

REGURGITATED DUODENAL CONTENTS • 

Of all the mechanisms which have been suggested 
to e.xplain the ordinary reductions in gastric acidity, 
the one proposed b.v Boldyreff (1915) has been more 
widely acclaimed than any other. This hjqiothesis 
states that whenever the acidity of the stomach con- 
tents is greater than about 0.15% (40mN), on passing 
into the duodenum this gastric fluid stimulates the 
flow of the several intestinal secretions and also in- 
duces a regurgitation of the duodenal contents into the 
stomach. Since the admi.xture of pancreatic secretion, 
bile, and succus entericus contains a considerable con- 
centration of buffer salts, especially bicarbonate and 
some phosphate, such regurgitation must result in a 
marked reduction in acidity of the gastric contents — 
particularly- that portion of gastric fluid which happens 
to be present in the antral region at the time of re- 
gurgitation. ■RTien the stomach contents, thus partially 
neutralized, passes into the duodenum, it no longer 
evokes a reflu.x of intestinal fluid and regurgitation is 
consequently interrupted until a fresh portion of more 
highly acid stomach contents is again passed through 
the pylorus — whereupon the entire proce.ss repeats 
itself. In short, we are confronted with an automatic 
process of acidity regulation, based on the inability of 
the duodenum to tolerate a fluid that is more acid than 
0.1-0.15<“r HCl. 

This theory has been supported by many outstand- 
ing investigators — among them Spencer, et n? (191.5) ; 
Bolton and Goodhart (1922) ; Hicks and Vischer 
(1915) ; Elman ct al (1934) ; and more recently Wil- 
helm), Neigus and Hill (1934) — although their evi- 
dence is far from conclusive. With an increase in our 
knowledge of the acid-base composition of the several 
intestinal secretions, the major responsibility for this 
neutralizing action came to be placed on the pancreatic 
secretion as over against the bile, because of the con- 
siderably higher bicarbonate concentration in the 
former than in the latter. Thus, Gamble and Jlciver 
(1928.b) reported the bicarbonate concentration of 
dogs’ pancreatic juice as 79mM (the phosphate con- 
centration was ImM), whereas in hepatic bile from 
the same animal, the bicarbonate concentration was 
34mJI tReinhold and Wilson, 1934). Even in human 
gall bladder bile the value is low; Reinhold, Ferguson 
and Hunsberger (1937) give a mean value of 19m3I 
for 13 individuals without obvious bladder pathology. 
Of course, it may be questioned whether bicarbonate 
alone is responsible for this neutralizing action; per- 
haps the protein or other buffer salts may also play a 
role here, in which case the bile may be no less im- 
portant than the pancreatic secretion. Further dis- 
cussion of this point must be left for another occasion, 
but certainly the question of relative neutralizing 
efliciencie.s of the several duodenal secretions should 
lj€ investigated more meticulou.sly in terras of buffer 
capacity measurements. 

On the other hand, it ha.c been pointed out by Shay. 
Katz and Schloss ("19.32) that most of the support for 


this theory about duodenal regurgitation is a matter 
of opinion rather than of observation. Thus, we find 
an equally imposing list of investigators (e.g., Baird, 
Campbell and Hearn, 1924; Yesko, 1928; McCann, 
1929) aligned in opposition to Boldyreff’s idea con- 
cerning the regulation of acidity within the stomach. 
Most of this contrary evidence, however, is based on 
results obtained following surgical manipulation of 
the stomach and duodenum. Shay and his coworkers, 
on the contrarj-, have employed a straightforward 
phj'siological technique, in humans, based on the ex- 
cretion of bromsulphalein in the bile and its quanti- 
tative determination in the several specimens of a 
fractional gastric analysis, in which tap water, dilute 
HCl, or other agent was used as a test-meal. As a 
consequence of their well-planned and thorough study, 
these authors concluded that duodenal regurgitation 
"can and frequently does take place,” but it is neither 
important nor regular enough to be a major factor in 
normal control of gastric acidity. 

Furthermore, it is a well kno^vn fact that the secre- 
tory curve of an isolated fundus pouch in a dog usually 
manifests the same sort of deviations from ma,\-imum 
(parietal) acidity that are found in fractional curves 
from humans. For several illustrative acidity-time 
cui-ves of the former variety, see Figs. 2a and 2b of 
the paper of Hollander and Cowgill (1931), which 
were obtained both with food and with histamine as 
stimuli. In all cases, the curves start at a very low 
acidity, rise to a considerable height above this value, 
and then fall off again; sometimes they manifest inter- 
mediate fluctuations of considerable magnitude as well. 
Since such a gastric pouch is completely separated 
from the main course of the digestive tract, it is 
obvious that regurgitation of duodenal contents cannot 
possibly be a factor in this situation. Nevertheless, we 
And evidence here of all the fluctuations in acidity 
which we observe ordinarily in the intact stomach of 
dog or man. Hence we may conclude that the mixture 
of intestinal secretions is not the sole agent of acidity 
reduction within the gastric cavity — nor, perhaps, even 
an important one. Actual evaluation of its importance 
in the melange of influences must await more e.xtensive 
and quantitative investigation. MTiether or not the 
duodenal fluids are effective agents of acidity reduction 
in the stomach, there can be no doubt that once the 
gastric fluid has entered the small intestine it does 
come under the influence of these buffer-containing 
secretions — but this situation is of no concern to us 
at the present time. 

VARIATIONS INHERENT IN THE PARIETAL 
SECRETION ITSELF 

All three of the foregoing agents of acidity re- 
duction are extra-gastric in respect to their origins. 
From the preceding paragraph, howev’er, it is apparent 
that acidity variations of considerable magnitude may 
be observed under conditions such that none of the.se 
agents can possibly play a role; i.e., in gastric pouches 
isolated from the digestive tract proper. Consequentl.v, 
we next turn our attention to the several mechanisms 
of distinctly intragastric origin which may be respon- 
sible for the normal lowering in acid concentration. 

The first of these is inherent in the widely known 
theory of Rosemann (1907) which maintains that the 
acidity of the parietal secretion is not constant but 
that it undergoes variations in magnitude parallel with 
the variations in rate of formation of the secretion. 
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This view, of course, is diametrically opposed to Pav- 
lov’s earlier belief in the matter — namely, that the 
secretion is poured out by its parent cells at an acidic- 
level which is relatively invariant. Rosemann based his 
argument on the following: (1) Direct and universal 
observation of variation in acidity in the course of 
any single experiment with dogs, the variations being 
unmistakably correlated with the rate of secretion. 
(2) A belief that variations in acidity may occur even 
in the absence of mucus, the agent which Pavlov held 
to be chiefly responsible in this respect. (3) In general 
the concentration of total chloride (both acid and 
neutral chloride) varies but slightly, an observation 
which is demanded by Rosemann’s hypothesis and is 
consistent with his entire view of the process of for- 
mation of the gastric HCl. 

In the course of an extensive review of these oppo- 
sing theories of Pavlov and Rosemann (Hollander, 
1934), each of these specific arguments was analyzed 
and refuted in turn. Thus, it can be shown that the 
rate of secretion and the acidity in dogs are not always 
parallel with each other, and that the chloride concen- 
tration is not constant, but decreases as the acidity 
diminishes, though at a much slower rate. Also, it was 
possible to demonstrate by direct e.xperimental evi- 
dence that Pavlov’s contention is the correct one; i.e., 
that if the proper experimental conditions be main- 
tained, acidity values may be relatively constant over 
a long period of time and independent of the individual 
animal or the type of stimulus employed (food or 
histamine) . True, the acidity of the parietal secretion 
varies with changes in osmotic pressure of the general 
circulation — according to the views which are more ‘ 
recent than those of Rosemann (Gilman and Cowgill, 
1933; Hollander, (1934, b) — but these osmotic changes, 
by their very nature, must bo small compared with 
those which occur in the fluid of the gastric cavity. 
Hence, it may be concluded that at least this particular 
mechanism cannot be held accountable for acidity 
regulation either in the dog or, most likely, in the 
human. 

ABSORPTION OF HYDROCHLORIC ACID BY 
THE GASTRIC JIUCOSA 

The notion that the concentration of HCl within the 
intact stomach or the stomach pouch may be reduced 
by a physical process of absorption is one which as yet 
has not acquired many adherents. Without offering 
any e.xperimental evidence to support their contention, 
Shay, Katz and Schloss (1932) conclude that “with the 
introduction of acids into the stomach (of humans), 
some very rapid mechanism is brought into play. This 
mechanism, being neither one of neutralization nor of 
dilution, wo believe is very likely one of absorption.’’ 
According to this view the HCl would be taken into 
the gastric mucosa — presumably along with water 
molecules — and passed on to the tissue fluid and hence 
into the general circulation. 

A modified version of this mechanism has been ad- 
v.anced by Teorell (1933). This investigator believes 
that, as HCl diffuses out of the stomach, through the 
mucosal wall, neutral chloride (e.g., NaCl) passes into 
the gastric cavity. More technically, there exists 
normally across the gastric mucosa an exchange of 
H-ion from the gastric juice and Na-ion from the 
tissue fluid or blood. Although Teorell did not demon- 
str.ate directly that such an ionic interchange occurs 
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in the mammalian stomach, he did perform numerous 
physico-chemical experiments of an analogous nature. 
In these e.xperiments, solutions of HCl and XaCl were 
separated by non-vital membranes, and the changes in 
H-ion and Cl-ion concentrations which he obtained 
were quantitatively similar to those which were ob- 
served, for instance, on placing mixtures of HCl and 
NaCl in a cat’s stomach in an acute e.xperiment. 

Although these views are certainly worthy of con- 
sideration and even of experimental examination, yet, 
so far as I know, they liavo received very little of 
either. Nevertheless, there are several considerations 
which throw considerable doubt on the likelihood that 
any such process of absorption, with or w-ithout ionic 
interchange, actually occurs. For one, a process of this 
kind can in no way account for the low acid values at 
the beginning of secretion, although it may ex-plain the 
post maximal drop in acidity. For another, certain ob- 
ser\-ations of my mvn, I believe, contribute evidence in 
disproof of both of these absorption mechanisms. This 
evidence is based on an e.xtensive series of e.xperiments 
on the acidity of gastric juice which has been formed 
in dogs’ fundus pouches and kept there by means of a 
sphincter action on the mouth of the pouch. Under 
such conditions, it was found that gastric secretion 
could be retained in the pouch for considerable periods 
of time w’ithout giving any indication of having 
suffered a significant diminution in its acidity. Obser- 
vations of this kind w-erc made with juice of acidity 
values as high as ISOmN, and for time intervals as 
great as 9 hours. Occasionally, fluid collected from 
such a pouch did possess an acidity considerably lower 
than the maximum for pure parietal secretion, but this 
reduction w-as show-n to be the result of dilution and 
neutralization by non-acid fluid which was present 
within the pouch before secretion started. When this 
contaminant was washed out, by discarding the first 
portion of juice secreted, the acidity of the subsequent 
portions remained quite invariant, thus supplying 
positive evidence in refutation of acidity reduction by 
absorption. Of course, it might be argued that the 
absorption occurs through some part of the gastric 
mucosa other than that included in the fundus pouch. 
The validity of this objection cannot be questioned, 
though I doubt its probability; in any case, now that 
the hypothesis has been advanced in the gastric litera- 
ture. it must be given full consideration and investi- 
gated from various aspects. 

EVIDENCE FAVORING SECRETION OF A 
BUFFER CONTAINING FLUID 

Before going on to consider the remaining factors 
w-hich may play a role in acidity reduction, let us .stop 
to examine a considerable body of evidence w-hich, I 
believe, proves well-nigh conclusively that reduction' in 
acidity is associated with the presence of substances 
which are not contained in the parietal secretion itself. 
Some of this evidence is derived from my own invc.sti- 
gations; the bulk of it is cited from the work of other.s. 
The facts are as follows : 

(1) VTien gastric juice from fundus pouches was 
analyzed (Hollander, 1934.b) for various chemical con- 
stituents — i.e., neutral chloride, combined aciditv, total 
solids, ash, and phosphate — it w-as found that all of 
these substances are present in specimens of lower 
acidity and in concentrations of significant magnitude. 
M ith rise in acidity of the specimen, however, the con- 
centration of each of these constituents diminished 



3GS 


American Journal of Digestive Diseases 


(Table I) until, in the specimen of highest acidity in- 
vestigated (loSmX), combined acidity and total phos- 
phorus were entirely absent, neutral chloride was down 
to omX, and total solids had dropped to — of 

which organic solids comprised O.OJfJ’ ond inorganic 
solids the remainder. These decreases were all pro- 
gressive throughout the range of acidity studied. It 
follows, therefore, that there is a definite neg.ative 
correlation between the acidity of gastric juice and its 

Table I 

Variatio7i in concentrations of various chemical con- 
stitticnts of dogs’ gastric juice icith aridity (from 
Hollander, 193i,bJ 


Sr^cinien Number 

1 

2 

3 

4 

a 

{ 


ni 

ISO 

144 

IGS 

) 

( 15S 

, Free acidity, raK 

107 

133 

141 

153 

15C 

Combined acidity, 
mN 

4 

Z 

3 

2 

2 

Neutral chloride, 
raN 

2S 

22 

IS 

7 

6 

Orcanie phosphorus. 
mN 

— 

- 


« 

0 

Inorganic phos- 
pboriis, mN 

— 

— 


0 

0 

Total solids, ^ 

0.35 

0.24 

0.20 

0.13 

0-12 

■ Ash Bs chloride, rc 

0.20 

0.17 

0.12 

0.09 

O.OS 

Orjranic solids, 

0,15 

O.OS 

O.OS 

0.04 

0.04 


content of the several chemical factors enumerated, a 
correlation which can be explained best, if not solely, 
by the addition to the parietal secretion of varying 
proportions of a non-acid fluid which contains alkali 
salts, protein, phosphate, etc. 

(2) Similar obseirations on human gastric juice 
have been reported by Helmer (1934), with histamine 
as the stimulus. This investigator studied total base 
(equivalent to neutral chloride), nitrogen, phosphorus, 
and mucous sugar, in a series of specimens of different 
acidities, and found that the concentrations of all four 
of these chemical constituents increased as the acidity 
diminished. Webster (1930) found the same to be 
true for neutral chloride and protein, the latter de- 
termined by precipitation and weighing. Likewise, 
Polland, Roberts and Bioomfield (1S28) obseired that 
changes in nitrogen and total base concentrations are 
parallel in histamine secretion from human subjects, 
and that the values for both increase as the total 
acidity falls off. Dienst (1931) determined the total 
nitrogen concentration in 86 samples of human gastric 
juice, free of saliva and bile, and obtained results 
which are wholly in accord with these others. 

(3) In order to determine the nature of the buffer 
substances which are present in gastric secretion and 
which manifest themselves on titration as “combined 
acidity,” Mitchell (1931) studied the effect of titration, 
dialysis, and aeration on fasting contents from human 
stomach. He also studied pilocarpine and histamine 
juice from the stomachs of dogs. As one might expect, 
he found considerable amounts of protein and protein 
degradation products, with some phosphate in small 
amount. In non-acid secretion fi.e.. fluid with an acid 
deficit, lil'.e the pyloric secretion) by far the greater 
part of the buffering power was found associated with 


alkaline bicarhonates. His evidence for the.se .state- 
ments appears to be incontrovertible. 

With this array of facts before us there can he little 
doubt th.at the usual lowering of gastric acidity is 
quantitatively correlated with the concentrations of a 
number of substances which, by their very chemical 
natures, must be causative agents in this’ lowering. 
Furthermore, this correlation obtains, not only for 
the intact stomach of man and dog, but for isolated 
stomach pouches in the latter anim.il as well. Thu.s, 
our problem would seem to narrow down to a search 
for one or more non-acid, buffer-containing fluids 
which are elaborated by the gastric mucosa itself. The 
action of such a fluid would be two-fold; one of neu- 
tralization and the other of dilution; which of these 
is more important w'll depend on the nature and con- 
centration of these buffer substances. Let us therefore 
proceed to consider the various secretions which may 
possibly function in this respect, 

PEPSIN SECRETION 

The first of these fluids to be considered is the 
enzyme-containing secretion of the peptic or body 
chief cells. About the composition of this fluid we 
know practically nothing at the present time e-veept 
that it contains the pepsin and probably also the 
rennin. Nor can we say anything about its volume 
relative to that of the parietal secretion, nor about its 
content of salt or buffer substances. It seems fairly 
likely, however, that the volume-rate of secretion of 
this fluid is extremely small, even when compared with 
the volume of mucus secretion. This might explain why 
studies on the correlation of acidity and pepsin activity 
are manifestly inconsistent. Clinical studies like 
those of Hirsch-Mamroth and Rindfleisch (1925), and 
Butcher (1926) frequently indicate a parallelism of 
the acidity and pepsin curves for any one subject. On 
the other hand, it has been pointed out by Gilman and 
Cowgill (1931) that in general "the highest proteolytic 
power of dog’s histamine juice was associated with low 
acidities, (and) conversely high acidities may be as- 
sociated with very low pepsin.” In keeping with this 
finding these workers obseiwed “a parallelism between 
pepsin and neutral chloride concentration in the 
gastric juice.” The best investigation of the correlation 
of acidity and pepsin in humans is the statistical study 
of Vanzant, Osterberg, Alvarez and Rivers (1933) on 
85 normal persons and 274 patients w'ith duodenal 
ulcer. Following an Ewald test-meal the correlation 
coefficients of pepsin activity and free HCl were 0,51 
and 0.65 for these two groups respectively; for gastric 
juice obtained after histamine stimulation, the ulcer 
group showed a correlation coefficient of 0.60. With 
values so low it is altogether impossible to assert the 
existence of any sort of well-defined statistical corre- 
lation between the two variables, but since the co- 
efficients are in all cases positive it is probable that the 
general tendency is in the direction of increasing 
enzyme activity with increasing acidity. So, it may be 
assumed that if the peptic secretion plays any part in 
acidity reduction, its role is an extremely minor one 
and may therefore be dismissed for the time being. 

THE DILUTION SECRETION 
Even well before the end of the last century, it was 
reported that, when hypertonic solution.s of HCl, XaCl, 
or gluco.se are introduced into the intact stomachs of 
humans or dogs, or into stomach pouches of the latter. 


HoLLANDEi! — F actors Which IJeduce Gastric Acidity 


3G9 


such solutions undergo a progressive decrease in con- 
centration. (Roth and Strauss, 1899; Smith, 1884, and 
Von Jlering, 1893). The processes suggested to account 
for this decrease in concentration were threefold: (1) 
osmotic diffusion, (2) secretion of IfCl and pepsin- 
containing fluids, and (3) secretion of a specific “Ver- 
diinnungs Sekretion” or dilution secretion. Particular 
emphasis was placed on the last of these, although no 
direct evidence was adduced in support of its occur- 
rence, nor was any suggestion made as to its possible 
chemical composition. Subsequent workers went so far 
as to suggest that this unknown secretion might be a 
solution of neutral chloride, with or without some 
source of alkalinity or buffer substance (see, for 
instance, Liu, Yuan and Lim, 1934; also Engestrom, 
1935) ; various other names, such as “Nebensekret” 
and “accessory” secretion were proposed for this fluid. 

Actual evidence regarding its chemical make-up was 
not forthcoming until the present decade, when Web- 
ster and Komarov fl932) reported that gastric juice 
from various sources contains soluble muco-protein, 
which is distinct from the mucus of the surf.ace epi- 
thelium and which, they believed, is secreted directly 
by one of the gastric gland cells. In the same year, I 
pointed out (Ilollander, 1932) that the quantitative 
relation which exists between the concentrations of 
neutral chloride and of acid in dogs’ fundus pouch 
juice could be e,\plaincd very satisfactorily by the 
presence of an "alkaline constituent” of the gastric 
juice, the acid-base composition of which is similar to 
that of blood plasma; i.e., an isotonic solution of alkali 
and alkaline earth chloride, bicarbonate, phosphate and 
protoinate, with the neutral chloride concentration in 
the neighborhood of lOOmN. This “alkaline con.stitu- 
ent” might conceivably bo a mi.xture of mucus, peptic 
secretion, epithelial deti'itus and possibly a secretion 
corresponding to the “dilution secretion” of Roth and 
Strauss. This hypothesis was subsequently supported 
by some evidence of Wilhelmj and his coworkers on 
the neutral chloride concentration of the non-acid se- 
cretions of the stomach (Wilhelmj, Neigus and Hill, 
1934; Wilhelmj, Henrich and Hill, 1934). However, 
these investigators believe that the non-acid constitu- 
ents of the gastric juice play only a secondary role in 
acidity regulation, and that duodenal regurgitation is 
of far greater consequence in this process. 

Viewed from its histological aspect, also, the concept 
of a specific “dilution secretion” is entirel.v tenable. 
In addition to the mucous cells of the surface epi- 
thelium there are three other kinds of cells in the 
gastric tubules: the peptic cells, the parietal cells and 
the mucoid cells (also called the neck chief cells, 
Zwischenzellen and Nebenzellen). The function of the 
latter is quite unknown, but Babkin (1931) has sug- 
gested that they may be the source of the soluble 
muco-protein of gastric juice and hence of thi.s di- 
lution secretion. 

It appears, from the foregoing, that there is already 
considerable evidence in favor of the existence of a 
specific non-acid gastric secretion which plays a role 
in acidity regulation. It is essential now that direct 
experimental efforts be made to establish the existence 
of such a fluid and to determine its various chemical 
characteristics. 

THE MUCOUS SECRETION’ 

Wo have already considered two possible sources of 
buffer-containing secretion from the gastric mucosa. 


The third (and remaining) possibility is mucus, the 
viscous secretion which is elaborated by the surface 
epithelium. It has long and universally been recog- 
nized that, thanks to its high viscosity and adhesive- 
nes.s, this fluid e.xercises a protective function against 
mechanical abrasions of the inner gastric wall. That 
it may also act chemically to neutralize the IICl is an 
idea that can be traced back to the early d.iys in Pav- 
lov’s laboratory (Pavlov, 1910). These workers made 
no attempt to elucidate the chemical processes in- 
volved, but they undoubtedly credited the mucus with 
a major part of the acid-neutralization which occurs 
within the stomach. This view has found many 
ch.ampions during the intervening years, but it has 
also encountered considerable resistance. Much of this 
opposition has come from Rosemann and his support- 
ers, the views of whom we have already discussed. 
Before analyzing the arguments which have been ad- 
vanced against the acid-neutralizing role of mucus, let 
us consider what is known today about the chemical 
properties of this secretion. 

In the first place, we must difTcrentiatc between 
vittciis and vincin. The latter is a solid, a distinct 
chemical substance of the class of conjugated proteins, 
and it forms one of the constituents of the mucous se- 
cretion proper. The native secretion from the surface 
epithelium, on the other hand, is a homogeneous fluid, 
highly viscous, tenacious, transparent (its frequent 
op.alescence is probably due to epithelial detritus) and 
odorless. Different investigators have collected it from 
whole stomachs, fundus pouches, or pyloric pouches. 
The assumption that the secretion from the pyloric 
antrum is practically identical with the HCl-frcc fluid 
from the fundus is generally accepted at the present 
time, although it is recognized that the relative amount 
of pepsin secretion which is mi.xed with the mucus 
may differ in the products obtained from the several 
sources. 

Let us next compare the essential chemical proper- 
ties of the gastric mucus as reported by these various 
investigators. As is evident from Table II, some of 
the earlier workers observed that its reaction to litmus 
was neutral or even distinctly acid — which corresponds 
to a pH value of no greater than 7.0 and possibly even 
less than G.OL However, as early ns 1901, Schemi- 
akine (in Pavlov’s laboratory) found that the pyloric 
secretion from the dog may be distinctly alkaline. 
Subsequently, it was pointed out that an .alkaline re- 
action to litmus is far more common than an acid one; 
in fact, a pH appreciably greater than 7.0 may be ob- 
tained consistently if the following precautions be 
taken; (1) In the preparation of the pyloric pouches, 
it is essential that the fundus muco.sa (i.e., that con- 
taining the parietal cells) be completely e.xcluded; and 
(2) in the collection of mucus from fundic pouche.s, it 
is essential that the acid-forming cells be in the rest- 
ing state, even if it he necc.ssary to inject atropine for 
their inactivation. Thus, it is not surprising that 
Gamble and Jlciver (I928,a) were able to attain a pH 
v.alue as high as 8.4. In some of the recent work in 
this laboratorj- we have reached values above 9.0 — as 
indic.ated by a distinct pink coloration to phenolphtha- 
lein. Although we have ob.^erved this high value re- 
peatedly. the conditions essential for obtaining such a 
markedly alkaline fluid have not yet been worked out 
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It U important to rrmember that a solution may bo dirtinetlr 
to l«tmu-« and yet ro-sws a pH %alue -B-hich difTers from neutrality 
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cnmj)lelely, and we are engaped at present in at- 
temptinp to learn more about its source and sip- 
nificance. 

So much for our present knowledpe coneerninp the 
pH of the mucus secretion; let us now dipress to con- 
sider why the pH is wholly inadequate as a measure 
of Htratablc alkalinity or acidity. Physical chemists 
penerally admit that, of two solutions possessing 
dilTercnt values, that havinp the lower pH (i.e., the 
more acid! may actually possess a greater neutralizing 
power for free HCI than the solution of hipher pH 
value, althouph this is not necessarily so. One con- 
dition requisite for this anomalous situation is this — 
that the more acid solution possess a hipher concen- 
tration, in terms of normality, than the more alkaline 
one. Such a dilTerencc in neutralizing poiver corre.s- 
ponds to a difference in buffer capacity, a concept 
which is applicable to .acids and al.kalies as well as to 
buffer salts. By way of illustratinp this principle, let 
us compare a 0.01 N solution of NaOH with a 0.1 N 
solution of XH,OH. The pH of the NaOH is 12.12, 


poinp discussion has one very important and practical 
implication; since we are interested in the acid- 
neutralizinp power of the mucous secretion, it is cs.sen- 
tial above all else that we know its titratable alkalinity. 
The pH value is important on other scores, but it tells 
us nothinp about the ability of the mucus to neutralize 
the HCI of the parietal fluid. Reference to Table H, 
column 5, reveals only three references to the titratable 
.nlkalinitj-. Gamble and Mclver (1928, a) reported a 
value of 11 mN for the alkalinity of the pyloric se- 
cretion of the cat, and Bolton and Goodhart (19,81) 
found values of 30-44 mN for the non-acid fluid from 
the whole stomach of the same animal. For the dog, 
the only such data on record — so far as I have been 
able to find — are those of Schemiakine (1904) who re- 
ported titration values in terms of Na.CO, which vary 
from 0.02G to 0,081% (avemge: o'.048%). Thc.s'e 
numbers correspond to 5-15 mN (average 10 mN) re- 
spectively. It is evident from these values that the 
fluids studied possess the ability to neutralize pa.stric 
acidity to some degree, and it is possible that the pure 
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wherca.s for the NH,OH it is 11.27 and therefore more 
acid by almost a whole pH unit; yet, volume for 
volume, the NH,OH will neutralize 10 times as much 
HC! as will the NaOH. The anomaly becomes even 
more marked if we compare 0.01 N NaOH with an 
NH,OH — NH,CI buffer mixture in which the concen- 
tration.s are 0.1 N and 0.8 N respectivel.v. In this case 
the presence of the NH,C1 actually decreases the pH 
of the NH.OH to 8.4 ; this is 2.9 pH units less alkaline 
than the 0.01 N NaOH. Nevertheles.s, the ability of 
the NH,OH — NH,C1 buffer mi.xture to neutralize HCI 
remains practically identical with that of the salt-free 
NH,OH and 10 times that of the NaOH of consider- 
ably higher pH value*. 

To the uninitiated, this distinction between pH and 
titratable alkalinity or neutralizing power is undoubt- 
edly confusing, yet it can be justified on both theo- 
retical and empirical ground.'. An explanation of the 
why.' and wherefores of this differentiation is so techni- 
cal and .‘■o involved as to be quite impossible at this 
time. For our present pun>osc.'. however, the fore- 

«, d»ta for thf were 

ta'ir*! frt.ra 


mucus secretion, were we able to collect if free of all 
contaminants, might be found to possess an even 
higher value for the titratable alkalinity. In view of 
the scarcity of evidence on this score, it is apparent 
that a considerable amount of investigation of this 
most important property remains to be done. Such a 
study must be S3'stematic and should attempt to corre- 
late the variations in alkalinity with the concentra- 
tions of the several other constituents of the secretion. 

Concerning the other chemical characteristics of 
mucous secretion, there is nothing that can be said 
with any assurance. For the total base content (i.e., 
the metallic ions Na. K, Ca, and Mg), only one value 
has so far been reported; Gamble and Mclver found 
1C9 mN in a single specimen composed of a number of 
separate collections. This value suggc.sts that the 
mucus secretion maj" lie Isotonic with mammalian 
Wood, just like the parietal .secretion, but in order to 
justify this important generalization it i.s ncccssarj- 
that their finding^ be confirmed by independent investi- 
gation. Also it must be shown that the total base value 
remains practically invariant under a variety of ph.v- 
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Biological conditions, except such as likewise induce a 
change in the osmotic pressure of the blood itself. 

In the ease of the total chloride concentration, no 
such constancy has been reported, although 8 of the 
investigators have reported values for this constituent. 
In those investigations where at least several determi- 
nations of chloride concentration have been made, a 
considerable range of variation is noticeable: the 
greatest such variation is that observed by Ivy and 
Oyama (1921) who reported a range from 129 niN to 
180 mN. It is noteworthy that no other investigator 
has reported a value as high as 180 mN, but that 
Boiton and Goodhart (1931) obtained values as low 
as 80 mN. What significance attaches to this high 
variability in chloride values it is impossible to say at 
this time. It may be that the variability is inherent in 
the very nature of the secretion, in which case it is 
important to discover what are the physiological 
factors which determine the chloride content of any 
one specimen. On the other hand, the total chloride 
concentration may be relatively constant, as in the case 
of the parietal secretion, and the observed variations 
may result from the admixture of other fluids like the 
pepsin and mucoid secretions. If this be the case a 
way must be found for collecting the mucus secretion 
more or less free of these contaminating secretions so 
that its properties may be studied in a state of relative 
purity. 

For total solids and total ash (inorganic solids), the 
percentile values likewise show considerable variation. 
The highest value reported (Gamble and Mclver, 
1928,a) for total solids is 2 . 5 %, which is high indeed. 
Since Ivy and Oyama reported a value which is practi- 
caliy indentical it may be that this value is actually 
characteristic of the secretion itself, but this fact must 
be confirmed on a considerable series of specimens 
before we can accept it. Three out of four studies re- 
port the presence of pepsin ; only Ivy and Oyama were 
able to obtain an enzyme-free product. In view of the 
presence of peptic cells throughout the entire fundus 
and in a considerable part of the pyloric antrum as 
well, it is not surprising that difficulty has been ex- 
perienced in obtaining mucus which is pepsin-free. 
For a long time it was believed that the pyloric glands 
are pepsin-forming, a theory which can be traced back 
to Heidonhain, but thanks to the histological work of 
Bensley (see Ivy and Oyama, 1921) there is no longer 
any doubt concerning the error of this view. Values 
for specific gravity are also included in the table, but 
since this property is dependent on the content of total 
solids, it merits no further discussion at this time. 

ARGUMENTS AGAINST MUCUS AS A MAJOR 
FACTOR IN ACIDITY REGULATION 

From the foregoing discussion of the chemic.al 
characteristics of gastric mucus, it would appear that 
this secretion may well function as an agent of acidity 
reduction in the stomach. However, two specific argu- 
ments have been .advanced in opposition to this po.ssi- 
bility. The.se are (1) th.at the secretion is not .suffi- 
ciently alkaline to be cfTective, and (2) that its volume- 
rate of secretion is so low as to be insignific.ant in the 
presence of any but the smallest quantities of p.arietal 
secretion. To these I should like to add a thini possible 
objection; namely, that the chemical properties re- 
ported for mucus secretion may be due in great part 
to the pre.sence of some other non-acid secretion. Let 


us consider the v.alidity of each of these objections in 
turn. 

Concerning the question of inadequate alkalinity, we 
h.ave already seen that pif values as high as 8.0-8.-I 
have been reported for dog and cat, though by no 
means consistently. Also, from our own unpublished 
observations, there is some reason to believe that the 
normal pH value in the latter anim.al may sometimes 
run .as high as 9. Furthermore, I have already shown 
above that the “titr.atable alkalinity” is a far more 
significant criterion of neutr.alizing power than the 
pH, and titration values as high as 4-1 mN have actu- 
ally been ob.served in the case of the cat. It must be 
admitted that no one has yet attempted a systematic 
investigation of the titratable alkalinity, but there can 
be no doubt, even at this early time, that the value is 
sufficiently high to permit of an appreciable degree of 
acid-neutralizing power. 

The second objection, that concerning the inadeciuate 
volume of mucus secreted, is a more serious matter. 
Judging by the volume of precipitated mucin present 
in the average sample of gastric juice from an experi- 
mental pouch dog, the volume of mucus, rel.ative to 
that of the parietal secretion, is small indeed. But, so 
far as I know, there is no published evidence to indi- 
cate that the volume of mucin precipitated from a 
sample of gastric mucus is even approximately the 
same as the volume of native secretion from which it 
was derived. Again, it has been pointed out that the 
volume of mucus secretion obtained from a fundus or 
whole stomach pouch by gentle massage of the mucosa 
is invariably small, and nobody has yet been able to 
devise a method for increasing it appreci.ably. Chemical 
irritants like AgNO, and mustard oil do yield a larger 
volume, but the fluid is in the nature of an inflamm.a- 
tory exudate r.ither than a true secretion (Bolton and 
Goodhart, 1931). Consequently, until we are in posses- 
sion of more extensive evidence on the normal phy- 
siological stimulus to mucus flow we are forced to 
•admit the utter inadequacy of this alkaline secretion 
as a major factor in the process of acidity regulation. 

Likewise with the question of purity of the material 
which has been called mucus secretion by the various 
investigators who have worked with it. Sometimes Hie 
acid-free product from the g.astric mucosa is .as viscous 
as a partially dried mucilage, whereas on other oc- 
c.asions it behaves like a fluid of merely moderate 
viscosity. Does this variability in viscosity betoken 
merely a change in physical characteristics which re- 
sults from differences in physiological conditions of 
formation and secretion, or does it betoken the 
presence of some other, highly fluid, acid-free, se- 
cretion mixed with mucus of e.xtremely high vnscosity 
and adhesiveness? Certainly, in the absence of specific 
evidence to the contrary, we must admit the possibility 
that much of what is being called mucus is actu.ally a 
mixture of this secretion with the mucoid or dilution 
secretion which h.as already been discussed .above. One 
might e.xpect a fair degree of constancy in the chemic.al 
properties of so specific a secretion as mucu.s, and the 
high variability in the analyses reported is further 
evidence of the presence of at le.ast two secretions 
from different cellular sources in this fluid which has 
been accepted for analytical purposes as pure mucus. 

Granted the actuality of such contamination, we are 
then confronteci with these po.ssibilities leither fl) the 
neutralizing power of pure mucus secretion is even 
higher than that indicated by the observations of 
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Tnble 11 (2) or else, it is considerably lower and the 
bulk of the titratable alkalinity reported by Schemi- 
akine. Gamble and Jlciver, and Bolton and Goodhart 
is contributed by the dilutinp secretion. For the time 
beinp. therefore, we must rest content with the knowl- 
edge that mucus from the surface epithelium may be 
an important factor in the process of intra-gastric 
acidity regulation. By the same token, however, its 
influence in this regard may be wholly negligible and 
its chief function in the gastric cavity may be that of 
a mucosal lubricant against mechanical and chemical 
irritations. And so again we are confronted wth a 
lack of factual information which must be remedied 
before we can possibly formulate any precise ideas 
along' these lines. 

CONCLUSION 

The foregoing' discussion attempts to present all the 
factors in the course of a gastric analysis which co- 
operate in lowering the normal gastric acidity from 
it.s initial high value of the parietal secretion. One of 
these — admixture of test meal with stomach contents 
— is extraneous and non-physiological, and a method 
has been described whereby in future investigation its 
influence can be corrected for quantatively. A second 
of these factors — variations in composition of the 
parietal secretion itself — finds little support today by 
reason of the evidence which has already been ac- 
cumulated against it. The six remaining factors — 
ndmi.xture of saliva, regurgitated intestinal contents, 
peptic secretion, a specific dilution secretion, mucous 
secretion, and reabsorption of HCI — are all possibili- 
ties which require painstaking investigation. Thus, 
this discussion is intended to serve as an analysis of 
the broad problem of acidity regulation, looking for- 
ward to a quantitative evalution of these several 
factors. From the evidence presented, there can be 
little doubt that the observed variations in gastric 


acidity are due primarily to neutralization by buffer 
substances — ^protein, phosphate, and bicarbonate — and 
to dilution by the fluids which contain them. But which 
are these fluids, and is there one which serves to a 
greater degree than any other in the capacity of 
buffer-containing secretion? 

From one aspect this problem reduces. to the ques- 
tion: What are the physiological factors which give 
to an acidity curve the particular shape it has? To 
this e.xtent it is essentially academic in interest, even 
though fundamental. From another aspect, however, 
the problem deals with the mechanism by which the 
body normally reduces the acidity from a value in the 
interval 160-170 mN to one consiaerably lower and 
which the mucosa can tolerate without detriment to 
Itself, Considered Irora this angle, the problem is a 
vital one for the clinical g’astro-enterologist who is 
concerned with a procedure which he can utilize to re- 
duce or eliminate free acidity wherever this may be 
indicated. With a complete understanding of all the 
factors involved in this aciaity reduction process, it is 
hoped that we may eventually be able to avail ourselves 
of at least one ot them as a physiological therapeutic 
measure in cases of gastric or duodenal ulcer. Such a 
practical application requires a knowledge, not only of 
the chemical processes involved in the action of this 
factor, but also an understanding of the stimulatory 
mechanism whereby this factor can be evoked. Thus, 
even for so utilitarian a purpose, we find ourselves 
under the primary necessity of unraveling these funda- 
mental physiological phenomena— -which means simply 
that the physiology- of the gastro-intestinal tract is 
still a very young science and that much research re- 
mains to be done before it assumes as prominent a 
place in our text-books of physiology as is commensu- 
rate with its importance. 


BIBLIOGRAPHY 


ll'Um. I). P.; Con. JUrd. J.. 55. 151. 1551. 

M. McC.> Campbell. J. M. If- and Ilenm, J. K. B.; Honp. 

llrp.. “k. 2Z. 1024. 

IM/fOfnfleld. A. L. and Koefrr, C. S. 5 J. A. 3f. A., 707, 1927. 

lUddyrtC. W. 51.: Q. J. Ezptl. Phytiol.. 6. 1. 1915. 

Bolton. C. and Gtodhart. C. W.J Lancet. 202. 420. 1922. 

B/dton, C. and Coodhart, G. W. : J- Phytiol., 73. 115, 1931. 

Balrcr. H. A.. Stroud. C. 31. and Jleidrman, M. J. Inrrtt.. 

5, 547, 192?. 

Butcher. T. A.: Quart. J. 3frd-. 19, 455. 1925. 

Contcjcfin. C. : Corrtpt. Utnd., 45, C20, 1F93. 

PcBeer. E. J. and NVilson, D. : J. Bid. CArm.. 95. C7I, 1932. 

Pienst. C. : Dr^t. Areh. Win. 171. 52. 1931. 

r.lmnn. R. ard EcKcrt. C. T.; Arch. Surg.. 29, 1001. 1934. 

T. : Acta- Med. Stands Sappl No. 65. 1935. 

G-jTil.'c, J. u and Mclrer. M. A.; J. Prptl. Med., 4?. S37. 192S. 
Gamble. J. U. and Jlciver. M. A.: J. Krptl. Med.. 4*, S49. 192v 
Gilman. A. and CotrnU. G. R. : Am. J. Phytwl., 97. 124. 1931. 

Gilman. A. and Cowpill, G- R. ; Am. J. Physiol., 203, 243, 2933. 

F. D.: J. A M. A.. 61. 173S. 1923. 

Ilrirr.cr. O. M. : Am. J. phytid,, 110, 2?, 1934- 

C. J. and Vi«cher. J. W.: Am. J. Phyriol.. 39, 1, 1M5. 
Hir*ch-Manroth, B. and Rindflclsch, H.; Vevt. med. Woehtehr., 51, 
512. 1925 

Hol’ardcr. F. ; J Did. Chrm.. 97. 5?5. 1932. 

Ipd.’arder. F : Am. J. Dig. Dtt. cn.i Sutrit.. 2, 319. I934.a, 

Hr.’Larder. F : J. Pid. Chtm.. 104. 33. 1934.b. 
llrillar.'.!‘’r. F. and Cotr^nll. G. R. i J. Biol. Chem., 91, 151, 1931. 
Hollander. F.. Bonner. A. and SalUman, M.; Am. J. Dig. Bis. and 
.VicJn?.. 4. 354. 1937a. ^ ^ . 

Ho!9irder. F.. Benner. A- and Saltrman. M.: Proe. Soe. Kxptl. BwL 
Mrd.. 25, 55;. I937,b. 

Ivy. A. C. and Oj-ama. Y.: Am. J. Phyttol.. 51, JP2J, 

Larz. IV.: Areh. LUr.. Chtr.. 115. 294. 1921. 

IJrhtj«tone. A- : /'rtv. Soc. Exptl. Biol. 3/erf., 23. 553, 192'». 

Liu. A. C., Yuan. I. C. and Ltm. B^ K. S.: Chtnrsc J. I’hyslol., fc, J* 
1951. 


McCann, J. C.; Am. J. Phytiol. S9. 1929. 

MichacH’*, h.i Jlydroircn Ion Concentration. Baltimore. 1920. 

Mitchell, T. C.: J. Phytiol. 73, 427. 1931. 

Pavlov, 1. P, : The Work of the Ditreatlvc Glands. London, 1910. 
Polland, \V, S., Roberts, A. M. and Bloomncld, A. I^t J. Clin. /ntnt.. 
5. Cll, 192?. 

ReinhoJd, J. C. and WiUon, D. W.J Am. J. Physiol, 107, 378. 1934. 
Reinhold, J. C., Ferpuson, L. K. and llunsbcrtrcr. A., Jr.: J. CUn. 
Inrcsi.. 1C, 3C7, 1937. 

Rosemann, B.J Areh. get. Physiol, IIS, 4C7, 1907. 

Roth. W. and Stratt«5, H. : Z. f. klin. Med., 37, 144, 1699. 

Schemiakine, A. J.: Areh, des. Sei, Violog., 10, 67, 1904. 

Shay. IL, Katr, A. B. and Schloss, E. M.J Areh. Intern. Med., 50. C05, 

1932, 

Smith. R. M.J Areh. /. Anat. u. Physiol, old., p. 4?1, H?!. 

Spencer. W. IL. Meyer. G, P.. Rehlaji, M. M. and Hawk. V. B.; Am. 

J. phytiol. 39, 459. 1915. 

Takata, M,; J. Bioehem. (Japan), 1, 107, 1922.8. 

Takata. M.t J. Biochem. (Japan), 2, 33. I922,b. 

TeorelJ. T.J i’A-Qnrf. Areh. Phytiol. CC, 225. 1933. 

Vanaant. P. II, Osterlcrg. A. E.. Aharrz. W. C, and ilivers. A. B.: 

J. Clin. Ineetl, 12. 557, 1933. 

VcnMerinir, J.: Verhandt. Con. Innere Med., 12, 471. If93. 

Webster, I). R.; Trans. Boy. Soe. Can.. (3), 24. Seel. V. 199, 1930. 
Webvter, D. R. and Komarov, S. A.: J. Biol. Chem.. 8C. 133, 1932. 
Wilhelmi. C, M.. Henrich, E. C. and Hill. F. C.: Am. J. Phytiol.. 110. 

WUhVlmj, C. M.. Kclcos. I. and HilT, F. C,: Am. J. Phytiol. IOC. 3St. 

1933, 

WBhelmi, C. M.. Neiruv, J, and Hill. F. C.: Am. J. Phytiol. 107. 490. 

1934, 

Wilhelmi. C. M., Finejtan. R. W. and Hill. K. C.: Am. J. iJip. P>s. 

end ^'utnt., 4, 647, 193". 
y«lo. S. A.; Am. J. Phytiol. SC, 463, 1925. 



The Gastric Secretory Curve Before and After the Mann-Wllliamson 
Operation, and its Bearing on the Normal Regulation of Gastric Acidity 

By 
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X previous publications ( 1, 2, 3) it was .=hown that 

there are two distinct and separate mechanisms 
normall.v responsible for the control of gastric acidity, 
namely duodenal rcflitrfiitatioii and acid inliihition. 
Duodenal regurgitation becomes most pronounced 
near the end of the gastric secretoiY curve and results 
in the entrance of don-acid duodenal secretions into 
the stomach. Acid inhibition becomes active when the 
acidity of the gastric contents reaches a certain thres- 
hold value and results in a decrease in the amount of 
acid secreted without a change in its concentration. 
The inhibiting action of the acid gastric contents is 
exerted by an effect in both the stomach and the in- 
testine. 

Jn the normal intact stomach these two mechanisms 
are in operation simultaneously and it is very difficult 
to determine the exact role played by each. In order 
to separate them, the gastric secretory curve was 
previously studied in whole stomach pouches and com- 
pared with the curve found in the intact normal 
stomach (1). Although the results of these studies 
were very definite, they were open to criticism, first 
because of the use of the whole stomach pouch pre- 
paration, and second because the comparisons were 
not based on the findings in the same animal before 
and after the operation. In order to meet these cri- 
ticisms and to obtain further information regarding 
the exact role played by these two mechanisms, the 
problem has been reinvestigated using the Mann- 
AVilliamson operation in which the duodenal secretions 
are drained into the terminal ileum but in which the 
continuity of the gastro-intestinal tract is re-estal)- 
lished. 

METHODS 

two percent Liebig's extract test meal containing 
15 mgs. of phenol rod per liter was used in all. studies. 
The methods and calculations employed have been 
described in previous publications (1, ■!). From 7 to 
10 .satisfactory fractional gastric analyses were ob- 
tained on each animal before operation and, on mo.st 
dogs, from 9 to 12 fractional analyses after operation. 
Samples were removed from the stomach every half 
hour for two hours or until the siom.ach emptied. The 
stonwch was emptied as completely as possible when 
the last sample was removed. On each gastric sample 
the following anal.vscs were made: — percent of phenol 
red. milligrams percent of total chloride and neutral 
chloride (and by difference the acid chloride), a 
Pcltenkofcr test, and the total titratablo acid using 
Brom cresol purple as an indic.ator. 

*IVrftr1mcr.t« of Phrsiolotn* and Eiprrirrrntal ?t;rsrerj'. Crtichton 
lniArr»it> Sfhj'ol of Mrdlciro. 

5u\>’rjiird Januarr 12. I??". 


The Mann-AA'illianm'-on operation (Surgical Duo- 
denal Drainage) was performed according to the 
original techniiiuc. The stomach was separated from 
the duodenum and the upper end of the duodenum was 
closed. An end to end anastomosis was made between 
the pyloric end of the stomach and the upper end of 
the jejunum. Great care was taken to .avoid mechan- 
ical narrowing at the site of the anastomo.^i.s and 
when neces.sary the lumen of the jejunum was en- 
larged b.v an incision of the wall opposite the mesen- 
teric attachment. The lower end of the duodenum 
was drained into the ileum by a small side to side ana- 
stomosis G to 8 centimeters above the ileo-caccal valve. 
The animals recovered promptly and studies wore 
started on the 9th or 1 0th post-operative day and 
were usually continued until signs of ulcer appeared. 

The usual kennel ration of dog biscuits, milk and 
karo syrup was given except on da.vs proceeding an 
experiment when only milk and .syrup was given. 

Because of the delayed emptying time encountered 
after operation, the stomach was always carofull.v 
I.avagcd, before introducing the tc.st meal, with throe 
or four .lOO cc. portions of the to.st meal to be used or 
until the lavage returned perfectly clear. This w.as 
done in order to remove any food or residual secretion 
present in the stomach. 

RESULTS 

Five dogs were studied both before and after 
operation and one dog only after operation. A total 
of 43 fractional anal.vses were preformed before oper- 
ation and 51 after operation. 

/. The .Average Secretory Curves Before and After 

Operation. (Figure 1 and Table J. 

The average secretory curves after operation were 
decidedly different from those before opcr.ation. The 
differences involved chiefly the acid chloride con- 
centration of the total secretions and the amount of 
non-acid secretion entering the stomach. Before oper- 
ation the acid chloride concentration of the total sc- 
creD'ons entering the stomach rose r.apidly during the 
early part of (he curve and usually re.achcd its peak 
during the first or second half hour period; following 
this there w.as a decrease which was often very sharp 
and which continued until emptying of the stomach 
occurred. The amount of non-acid secretion entering 
the .stomach before operation was relatively small 
during the first part of the cuiwe but near the end 
there was an abrupt relative increase and accompany- 
ing this increase bile nearly alw.ays appeared in the 
gastric contents. 

.After operation the acid chloride concentration of 
the total secretions entering the stomach continued to 
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rise throughout the entire cur\'e, the final drop being 
entirely absent, and the values reached were usually 
much higher than before operation. The amount of 
non-acid secretion entering the stomach was often 
nearly normal daring the first and second half hour 
periods but instead of the normal abrupt increase 
before emptying occurred there was usually a de- 
crease, so that the final samples frequently contained 
no non-acid secretions. Bile was absent from the 
gastric contents. 

These striking differences in the average curves be- 
fore and after operation are undoubtly due to the fact 
that normally there is regurgitation of non-acid .se- 
cretions from the duodenum, near the end of the 
curve, which by dilution and neutralization (5) lower 
the acidity of the total secretions entering the 
stomach. Regurgitation of duodenal secretions ordi- 
narily docs not occur after the Mann-Williamson 
operation. 

II. Unusual Curves After Operation. 

Out of a total of 51 experiments preformed on five 
dogs after operation there were 9 in which the non- 
acid secretions increased near the end of the curve 
and in G this was accompanied by a decrease in the acid 


chloride concentration of the secretions. These curves 
rather closely resembled the normal curves before 
operation. Five typical examples are shown in Table 
II. It appears quite certain that the non-acid secretion 
which entered the stomach in these experiments 
rvas intestinal contents which was forced from the 
jejunum into the stomach. The evidence for this state- 
ment rests upon the following facts: 1. In two such 
experiments fecal masses were found in the stomach 
before starting the e.xpei-iment and in the gastric 
samples removed during the experiment. In a third 
experiment the gastric samples had a distinctly fecal 
odor. Except in these instances the gastric contents 
were very clean and practically odorless. 2. In two e.x- 
periments the last gastric samples removed gave faint 
but unmistakably positive Pettenkofer reactions, thus 
indicating that some of the regurgitated intestinal 
material had come from the lower ileum, llatthews 
and Dragstedt (6) have shown that when the duo- 
denum is anastomosed to the ileum as high as 40 cm. 
below the gastro-jejunuostomy there is often regurgi- 
tation of sufficient amounts of duodenal secretions into 
the jejunum to protect it from ulcer. This fact was 
also observed by Mann (7). It is therefore not 
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is small (13), ive have shown that absorption of water 
from the gastric contents often occurs to such an ex- 
tent that the amount of non-acid secretion may fall to 
zero while the apparent acidity of the pure acid se- 
cretion may rise considerably above the value determ- 
ined by Hollander (14) (GOO mgs. of acid chloride per 
100 cc. or 0.170 nonnal acid). After the Mann-Wil- 
liamson operation when no intestinal secretions re- 
gurgitated into the stomach similar changes were 
often found (Table I). In one experiment each on dogs 
1, 2 and o. water absorption became so marked that we 
observed a definite rise in the acidity of the gastric 
contents with an actual concentration of the per cent 
of phenol red to values ranging to 114 per cent of the 
value in the meal. Such observations can only be ex- 
plained on the basis of absorption of water but not of 
acid from the gastric contents. Water absorption with 
concentration of the acid in the gastric contents may 
become so pronounced that the calculated amount of 
acid secretion may exceed the amount o f total se- 
cretion. This is illustrated in Table I in the samples 
marked with an asterisk. It is quite likely that this 
process is going on to a variable extent at all times in 
norma! dogs but is overshadoned by the regurgitation 
of relatively large amounts of non-acid secretions from 
the duodenum. 

DISCUSSION 

The above experiments show that the primary 
changes which occur in the gastric secretoiy curve 
after the Mann-Williamson operation are due to the 
fact that duodenal regurgitation is prevented. The 
cuiwes of secretion after operation are almost identical 
with those previously found in whole stomach pouches 


(1) and this similarity verifies a fact previously 
demonstrated (13), namely t/iat the non-acid sccretmis 
of the stoinach itself are too small in amount to cause 
any significant lowering of the acidity of the gastric 
secretions, unless the acid secretion is very small in 
amount. 

Duodenal regurgitation and acid inhibition which 
are in operation simultaneously in the intact animal 
are dissociated after the Mann-Williamson operation 
and this separation has allowed us to determine the 
exact role played by each in the regulation of gastric 
aciditj'. 

The present e.xperiments justify the following state- 
ment regarding the role of these two mechanisms: 
The primary effect of duodenal regurgitation is to 
lower the acidity of the total secretions (gastric plus 
duodenal) entering the stomach; the acidity of the 
gastric contents may or may not he lowered depending 
upon the amount and acidity of the gastric contents in 
relation to the amount of secretions regurgitated from 
the duodenum. The acidity of the gastric contents is 
controlled primaril}- by the mechanism of acid inhibi- 
tion. When acid inhibition occurs the acidity of the 
secretions is not influenced. Thus these two mechan- 
isms are seen to play separate and distinct roles. 

The above findings probably e.xplain the results of 
Baird, Campbell and Heim (15) who found that the 
acidity of the gastric contents, after a gruel meal, was 
not changed by continuous aspiration of the duodenum 
which was stated to prevent regurgitation of duodenal 
contents into the stomach. 

JIcCann (10) studied dogs before and after the 
Hlann-Williamson operation and stated that there was 
no change in gastric acidity after operation. It is im- 
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Tivf ^tr^nments after the lIann«Wn])ain.«ioT) operation in which considerable arnounta of non*acid secrel 
fecal material or faintly positive Pettenfcofer tests indicate that the non'SCid aecTctions Te^tRitateo 


ffom the intestine into the stomach 
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poitnnt to note that :^IcCann studied the acidit\ of the 
frastnc content'! only, his methods not permitliiiK him 
to stud> the acidit\ of the secret ions 

Orndor/f, I'aulej and (9) also found onl\ «li},'ht 
increases in the acidits of the Rastric contents aftei 
ojieiation IIowe\er, thes noted that thcie was a 
mniked continuous secretion and h\ pel sect ction as 
e\idencod b> a high prolonped secretion continuinB 
fiom 0 to 8 hours after a meat test meal This is prob- 
abh due to a prolonced intestiiril phase since In pci - 
secietion was not obsened in oui animals in which the 
expeiimonts lasted onl> two hours and wcie theiefoie 
tei minated before the onset of the intestinal phase 
Accoiding to I\y (12) this piolonged intestinal jihase 
IS not found in all dops after opeiation 

Se\oral of our dogs were studied through the phase 
of ulcer de\elopment, up to the time of perforation, 
but no changes weie found in the gastiic secietoij 
cune which could be ascribed to the piesence of the 
ulcci 

These studies aie in agi cement with those of JIc- 
Cann (10) in showing that the jejunal ulcer following 
the Mann-Williamson opeiation de\elops with an 
aciditv of the gastric contents which is essentialK 
normal 

Picvious studios (8) ha\e shown that if the jejunum 
IS supplied with the sect ct ions of the duodenum it will 


appaienth io«ist ulcer foimatioii indifimteh It would 
bo inteiesting to know whether human lasc- of duo- 
denal ulcer show changes in the gastric 'ccicloij cune 
which aie similar to those found aflci the Mann-\) il- 
liam«on operation 

SUMMARY 

1 Following the Mann-Williamson opeiation tlu 
aeidite of the total sccietions enteiiiig the stom icb n 
much higher than bcfoie opeiation Dining the gastiie 
secietore cune the acidite of the sceietions continue -■ 
to use and does not show the noinial teimin.il de- 
ciease The non-acid sccietions enteiing the stonuch 
aie either \ciy small in amount oi absent Thc-.c 
changes me due to the absence of duodenal leguigi- 
tation 

2 The cmptMiip- time of the slomnch n maikedh 
inci eased after opeiation duo appaienth to jejun.il 
spasm 

8 The aciditc of the gastiic contents shows little 
change aftei opeiation 

4 Ecidenco is piesonted which indicates tint the 
aciditi of the total secretions (ga«tiic jiliis duodenal) 
enteiing the stomach is conti oiled piimaiih b\ dun- 
don.il leguigitation while the aciditi of the gastiic 
rontints is conti oiled pi mini iK bj acid inhibition 
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T he decclopinciit of gastio-cntcrologc has been "o 
lapid and complex in the past decade that a pci iodic 
icview IS helpful to glean the woithwhilo fiom the 
outmoded pinctices Accoidingh the piinciples and 
piacticos in gastio-entciologc at the Unneisitc of 
Minnesota Hospitals me anahzed from the points of 
Mew of 1 elating the diagnostic methods nnd forms of 
tieatnient that haae pioied nio-t successful m our 
hands and of summaiizing the difieicnt lines of le- 
seaich that are being cairicd on in this clinic 

ULCER OF THE STOM-ACH AND DUODENUM 
.\ Treatment hi Inle salts During the p.a=t jeir 
Di. Rcrgh.of the Surgical Department has u«od bile 
salts (Rilron, h)li Lilh, gi V to X qidl in the Iherapa 
of benign gastric and duodenal ulcers w ith encouraging 
lesults wniilo our series of cases is small and the 

tf ''urrrT t t»\rr't*x o' Mf-r* ‘a Vpv’j al 
Jnnvjor) 2“ 1 


mechanism of action is not undoi stood, it .ipiic ii« th it 
the administration of bile salts m.n pi me to be .1 
\aluablo adjunct in the theiapc of ulcoi 

B -iente pcrfoialion Acute perfoiations of the 
gastio-intcstinal tinct lank high among the abdomin il 
emergencies seen in this hospital We ha\e been intci- 
cstcd in the factors influencing tbe decelopmcnt of 
peiitonitis in the=e cases In a genenal wac the moi- 
talita from peritonitis following peifoiation of tlu 
gastro-intestinal tract depends on the numbci nnd 
airulence of the escaping organism-, which in turn de- 
pends on the size of the perforation, the leng-th of time 
the perloration rem.iins open, the number ol organ- 
isms at the lecel of the perfoiation, the amount and 
fluiditc of the material in the \i=cus at tin tiira of 
porioration, the lorces tending to caiij the contents 
of the M-cu- out into the peritoneal cacitc. etc Al-a 
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the general and local resistance of the host are im- 
portant. 

Drs. G. S. Bergh, W. F. Boivers and O. H. Wangen- 
steen have established e.vperinientally perforations at 
different levels of the gastro-intestinal tract of dogs. 
Most of the perforations consisted of unsutured linear 
incisions, one centimeter in length. The mortality 
folloiving perforation of the empty stomach ivas G.9ff, 
but when the stomach contained food, the moi-tality 
rose to SG.T^c- Injection of a sclerosing solution into 
the stomach wall before operation delayed closure of 
the opening and the mortality in fasting animals was 
increased to 40^,i. (Compare with mortality of per- 
forating cancer of stomach in human cases). In the 
small intestine the mortality was 81.2'c following duo- 
denal perforations, 44.4G following jejunal perfora- 
tions, and 100"^ following perforations of the terminal 
ileum. The mortality following perforations of the 
large bowel in dogs was 23.1c;,. The importance of 
having the gastro-intestinal tract empty or seeing that 
it is made empty as soon as the diagnosis of perfora- 
tion is made is apparent from this study. 

C. Diagnosis and treatment of acute perforated 
peptic nicer. Our practice in cases of suspected per- 
forated peptic ulcer is to immediately insert an in- 
dwelling duodenal catheter and apply suction. If the 
patient is dehydrated from vomiting or poor fluid in- 
take, he is given intravenous saline solution. In ca.ses 
of perforated ulcer seen at this clinic shock is not a 
prominent feature until the terminal stages. 

After physical e.vamination of the patient with a 
suspected perforated ulcer. X-ray plates are taken to 
determine the presence of free gas in the peritoneal 
cavity. Three films are taken: a flat (scout) film with 
the patient supine, an upright and a left lateral de- 
cubitus film (to visualize gas under the right lateral 
wall;. If the stomach is full of gas, and no free gas is 
seen in any of the three plates, suction is again applied 
to the inlying catheter and the intragastric gases re-, 
moved. One should not be satisfied that thei'e is no 
free intraperitoneal gas present under the dome of the 
left diaphragm until this is done. The following ex- 
perience has occurred in this clinic ; a case of suspected 
perforated ulcer showed only a dilated stomach on 
fluoroscopic and X-ray e.vaminations. However, on re- 
moving the gas from the stomach, free gas was demon- 
strated under the left diaphragm. Subsequent opera- 
tion disclo-^ed a perforated duodenal ulcer. 

D. "Forme finste” type of nicer perforation of the 
stomach. Cases of suspected perforated ulcer with no 
free gas demonstrated in the peritoneal cavity have 
been regarded on occasion as the "forme fruste’’ type 
and have been treated conservatively (4 cases). The 
patients made an uneventful recovery. However, no 
hard or fast rules can be made in the treatment of 
such cases. Just how certain one is of the diagnosis 
from the history and physical findings decides whether 
the treatment is to be surgical or conservative in this 
"forme fruste” tj-pe. 

The question arises as to how little gas is required 
to be visualized in the peritoneal cavity and what per- 
centage of ca.ses of perforated ulcer show pneumoperi- 
toneum. Three out of four cases of perforated ulcer 
in this clinic show free gas in the peritoneal cavity. 
As little as 5 cc. of air injected under the diaphragm 
of human beings may be visualized by X-ray (Paine 
and Rigler). 


E. Bleeding peptic nicer. It is said that bleeding 
peptic ulcers never perforate. However, in this hospital 
three cases of bleeding peptic ulcer have perforated 
while the patients were under strict medical manage- 
ment. 

In bleeding ulcers suction applied to an indwelling 
gastric tube is employed as part of the conservative 
treatment. By keeping the stomach empty, there is 
less chance of perforation due to distention of the 
stomach with blood ; the bleeding has a better chance 
of being controlled as the stomach is contracted, and 
there is less danger of masked hemorrhage into the 
lower gastro-intestinal tract. Such suction has ap- 
parently' not increased the bleeding in these cases. 

THE GALL BLADDER 

A. Conservative treatment of certain types of gall 
bladder disease. 

In this clinic uncomplicated cases of acute cholecys- 
titis are treated by means of bed rest, hot packs to the 
abdomen, sedatives, suction applied to an indwelling 
duodenal tube, and paroral fluids. About six to eight 
weeks after the acute symptoms have subsided, 
cholecystectomy' is performed if X-ray studies show 
evidence of poor emptying of the gall bladder and 
stones. There have been no deaths in any of the cases 
treated in this manner. 

Also cases of chronic cholecystitis with no roentgen- 
ologic evidence of stones in the gall bladder or clinical 
evidence of common duct obstruction are treated con- 
servatively by means of bile salts and low fat diet. Dr. 
A. G. Rewbridge of this Department has presented in- 
direct (X-ray) evidence that stones in the gall bl, adder 
may be dissolved by bile salts. 

B. Studies on the physiology of the gall bladder. 
Dr. E. A. Boyden, Department of Anatomy, University 
of Minnesota, and co-workers have made some inter- 
esting observations on the physiology of the gall 
bladder. Boyden and T. M. Berman found that in a 
study of 33 ulcer patients, the rate of evacuation of 
the gall bladder was markedly' increased. This was 
considered to be due to the increased acidity or mo- 
tility of the stomach in these patients. Also, Boyden 
and W. P. Ritchie found that the emptying time of the 
gall bladder in patients after gastric resection was 
normal. Dr. Maude Gerdes and Boyden found that in 
pregnant women the emptying time of the gall bladder 
is longer than normal which is probably an etiologic 
factor in the production of cholelithiasis in pregnant 
women. 

Drs. J, A. Layne and Bergh have investigated the 
effect of distention on the common bile duct of un- 
anesthetized patients. They find that di.stention of the 
common duct by water introduced through a T-tube 
(previously inserted at time of e.xploration for common 
duct stone) causes pain in the epigastrium or right 
hypochondriura in all cases; this pain is referred to 
the interscapular and right subscapular region in oOfe 
of the case.s. Apparently the same effect is obtained 
from spasm, presumably at the spincter choledochus. 

C. Cholangiograms. In all suspected cases of 
common duct stone, cholangiograms are made routinely 
at the time of operation. The cystic duct is isolated 
and clamped, and then into the common duct a No. 22 
needle is inserted and 5-10 cc. of diodrast is injected. 
General anesthesia is used ; drop ether or nitrous oxide 
is given while the X-ray pictures are taken. MTiile the 
film is being developed, the diseased gall bladder is re- 


Rea — Review of Recent Practices in the Field of Gastro-Enterology 


379 


moved. If the cholangiogram is negative, the results 
of manual palpation of the common duct as well as the 
clinical history determine whether the common duct is 
to be explored. 

D. Differentiation between . ■' ructions of the 
common duct due to malignancy and -.t'.nes. In patients 
with obstructive jaundice, to differential e .etween ob- 
structions of the common duct due to and ma- 

lignancy the quantitative determinatii i the amount 
of urobilinogen in the feces has provi-i most helpful. 
Dr. C. J. Watson of the Medical Department has found 
that normally one excretes up to 200 m.g. of urobili- 
nogen in the feces daily, and none oi only traces in the 
urine. In a series of obstruction of the common duct 
due to carcinoma, usually in the head of the pancreas, 
he found that the obstruction tends to be complete in 
that there is no urobilinogen in the stool. In his ex- 
perience, the obstruction has rarely proven to be com- 
plete over a four-day period in cases of common duct 
stone. In this clinic this test has proven to be the 
single most valuable aid to date in differentiating be- 
tween obstructions of the common duct due to ma- 
lignancy and stone. 

SMALL INTESTINE 

A. Diagnosis and treatment of intestinal obstruc- 
tion. In 1931, Wangensteen was first to treat a case of 
acute mechanical intestinal obstruction conservatively 
by means of continuous suction transmitted through 
an indwelling duodenal tube. Since then his ideas re- 
garding intestinal obstruction have been widely recog- 
nized. A book has been written dealing with the 
recognition and treatment of intestinal obstruction as 
practiced at this clinic; hence the different phases of 
ileus will be presented only briefly in this paper. 

The symptoms of intestinal obstruction are inter- 
mittent, crampy, colicy pain, nausea and vomiting. 
Physically, the patient may be markedly dehydrated 
from vomiting. The abdomen is distended; visible 
peristalsis may be seen. If the obstruction is of long 
standing, a “ladder” arrangement of the intestinal 
coils may be seen through the abdominal wail. The ob- 
structing mass or distended loop may be felt. If the 
bowel is strangulated, the abdomen is more tended and 
rebound tenderness may be present. On auscultation 
one hears borborygmi in mechanical obstruction; in 
paralytic ileus, the abdomen is silent. 

Routinely a scout X-ray film and an upright film are 
taken as soon as the physical e.xamination of the 
patient is completed. While the X-ray film is the single 
most valuable laboratory method one has in the diag- 
nosis and treatment of intestinal obstruction, if one 
does not view the roentgenograms in the light of the 
history and physical findings, the procedure may be 
more confusing than enlightening. Normally gas is 
never seen in the small intestine of adults; this is 
probably due to the small size of the gas bubbles and 
their intimate mixture with food in the small gut. Up 
to three years, one sees gas in the small bowel of 
children by X-ray as a normal occurrence. 

In this clinic, cases of simple acute mechanical in- 
testinal obstruction are treated by an indwelling duo- 
denal catheter drainage wth constant suction. In such 
cases suction accomplishes everything that an enteros- 
tomy does without the risk of operation. However, the 
condition of such patients treated conservatively must 
be constantly watched. The degree of distention must 
be checked by scout films eveiy 12 hours at the least. 


The only patients with small bowel obstruction whom 
we are afraid not only to treat but also that we may 
treat conservatively are cases of intussusception and 
obstruction due to impacted gall stones in the bowel. 
Since the latter condition is usually associated with a 
cholecysto-intestinal fistula, the presence of gas in’ the 
biliary tree may give a clue as to the obstructing 
mechanism (Rigler-Borman). In general, if the patient 
with suspected, simple, acute mechanical intestinal ob- 
struction does not improve with suction applied to an 
indwelling duodenal catheter, some complication is 
present and one should not temporize too long with 
conservative measures. In such cases, the patient 
should have an abdominal exploration : If an adhesive 
band is found, simple cutting of the band may suffice. 
However, if the bowel is markedly distended, whether 
or not the obstructing mechanism is found, it is usu- 
ally best to perform just an enterostomy. In intestinal 
obstruction, the importance of asepsis in the technique 
of enterostomy has been stressed by Wangensteen. At 
this clinic, the enterostomy tube is left in situ for 10- 
12 days in most cases of ileus; on removing it, the 
sinus tract closes promptly. About four to six weeks 
after the patient has recovered from the intestinal ob- 
struction, a gastro-intestinal study is performed, 
giving barium sulfate by mouth. If no intrinsic path- 
ologic process is found and the most likely cause of 
the ileus was intraperitoneal adhesions, no further 
surgical treatment is advised. However, if this patient 
has repeated attacks of ileus, an abdominal exploration 
and enterolysis may be in order. 

In strangulating obstructions and occlusions of the 
colon, conservative therapy is contraindicated. To be 
certain, one cannot always tell what the exact obstruc- 
tive mechanism is, but from the history, physical find- 
ings, and X-ray evidence, one is usually able to tell: 
1, if there is an obstruction present, 2, whether the 
obstruction is simple or strangulating in character, 
and 3, whether the large or small bowel is involved. 
To those of us who have been schooled in the uses and 
limitations of suction siphonage in the treatment of 
intestinal obstruction, there is no doubt that in physi- 
ologic obstructions and incomplete mechanical ileus 
due to adhesive bands suction applied to an indwelling 
duodenal catheter is far superior to any surgical pro- 
cedure. In other obstructions where the diagnosis is 
not so certain, while the employment of suction may 
be used, disaster may follow if constant vigilance is 
not given to changes in the patient’s condition. 

APPENDICITIS 

A. Experimental sUtdies. In 1847, Gerlach de- 
scribed an inconstant semilunar fold of mucous mem- 
brance guarding the appendico-cecal orifice. Buirge 
and Wangensteen in a study of 526 specimens found 
that while folds may be present around this orifice, 
there was no indication of a sphincter muscle at the 
site of union of the appendix and cecum. 

Wangensteen and Bowers found that there is a 
fecolith in the lumen of the appendix in about half the 
cases of acute appendicitis. The possibility that ap- 
pendicitis is a form of intestinal obstx'uction was at 
once suggested. However, the fact that only about 
half the cases of acute appendicitis showed signs of 
organic obstruction suggested that other factors. 
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possibly functional obstruction, miuht cause acute ap- 
pendicitis. 

Wanprensteen, Buirge, Dennis and Ritchie found 
that the vermiform appendi.x e.vhibits a definite re- 
si.stance to luminal perfusion. This resistance depends 
on the amount of circular muscle in the wall and the 
diameter of the lumen; also, it varies from hour to 
hour and can be modified by certain drugs. Adrenalin 
tends to stop the contractions of the appendix, while 
atropine, benzidine and papaverine have an inconstant 
effect. Morphine tended to raise the basal pressure and 
increased the frequency of the smaller waves but de- 
creased their size. B-methyl acetyl choline increased 
the size and frequency of the small waves as well as 
raised the basal pressure. 

The above authors also found that the obstructed 
appendix may secrete 1-2 cm. of fluid a day. The nature 
of the fluid i.s still obscure. Of the laboratory animals 
studied .so far, only in the rabbit is obstruction of the 
cecal appendage accompanied by the secretion of the 
fluid. In fact, in the rabbit, in 10-14 hours, the intra- 
luminal pressure of the appendix obstructed by a 
ligature increases so much, due to fluid production, 
that rupture occur-s. MTien croton oil is administered 
by gavage or hypertonic saline solution injected intra- 
venously, rupture of the obstructed appendix of the 
rabbit occurs in a much shorter time. 

Knowing that the appendix may become easily ob- 
structed. that the appendix does secrete fluid, and from 
our knowledge of closed-loop obstruction, the patho- 
genesis of acute appendicitis becomes clearer. The 
effects of age and the minute anatomy of the appendix 
as they bear on the problem of acute appendicitis are 
di.=cussed by Wangensteen et al. 

B. Conseiiative treatment of certain forms of ap- 
prndicith. 

At this clinic all uncomplicated cases of acute sup- 
purative appendicitis are treated by immediate ap- 
pendectomy. However, if there are signs of localized 
abscess or generalized peritonitis, it is our practice to 
treat such patients conservatively and operate when 
the acute infection is well subsided (8-10 weeks later). 
If the patient has been sick for 3-4 days, his tempera- 
ture over 101°, the pulse over 120 per minute, and the 
clinical findings not entirely confined to the right lower 
quadrant, he most likel.v is treated conservatively, al- 
though each case has to be individualized and no hard 
or fast rules can be made. If the patient comes in 
with a well localized abscess in the right lower quadrant 
the patient is treated consen'atively ; if the mass gets 
smaller, the conservative treatment is continued ; how- 
ever, if the mass gets larger or the temperature fails 
to return to normal after three or four days, the 
absces.s is drained. Xo attempt is made to remove the 
appendix until 2-3 months later. 

The mortality of our cases of appendicitis treated 
conservatively and surgically have been summarized 
by 3Iyrick and Sperling. In our hands, cases cf 
ruptured appendi.v ivith ab.'ces.s formation or general- 
ized peritonitis have responded best when treated con- 
seiwatively. Particularly in certain cases of appendi- 
citi.s in children has this proven true. Adams and Ban- 
croft of the Pediatric Department of this hospital 
found that of 3 30 ca,=cs of ruptured appendicitis with 
nb=ces.= formation or generalized peritonitis in children 


under 14 years, treated conservativelv, onlv 5 died 

(4.5r«). 

LARGE INTESTINE 

A. Diagnosis and treatment of large bowel obstruc- 
tion. Colonic obstructions differ both clinically and in 
their treatment from those of the small bowel. Patients 
with large bowel obstruction rarely vomit until late in 
the disease; aspiration of the stomach contents in 
these patients does not reveal gastric retention oi- fecal 
regurgitation as in small bowel ileus. The danger in 
colonic obstruction is that if complete the segment 
proximal from the obstruction to the ileocecal valve 
ads as a closed loop (Sperling) and may perforate at 
its weakest point, the cecum. These patients should 
not be treated solely by suction applied to an indwell- 
ing duodena) tube but by a preliminary colostomy. 

In obstructions of the colon, a marker (a five-cent 
piece) is fastened to the umbilicqs by adhesive tape 
and a scout film of the abdomen is taken. The marker 
gives an idea of the location of the obstruction as well 
as serves as a unit of measure. To decompress the 
bowel, a transverse incision to the right or left of the 
upper midline of the abdomen is made; this approach 
is preferred as the e.vploration of the whole colon is 
easier. The colon w'ill present itself directly into the 
wound, and evisceration is less likely to occur. At this 
clinic since the above procedure has been used, there 
has been a great improvement in the operative mor- 
tality of colonic obstructions. If the obstructing carci- 
noma should be in the region of the sigmoid, a second- 
ary operation of the Bloch-Mikulicz type will have to 
be performed later. 

B. Prolapse of the rectum. In the treatment of pro- 
lapse of the rectum, Wangensteen has found a modifi- 
cation of the Whitehead operation for hemorrhoids to 
be most satisfactory. With the patient in the lithotomy 
position, the rectum is allowed to prolapse to its fullest 
e.xtent. Just proximal to the mucocutaneous junction, 
a circular incision is made e.xcising only the mucosa to 
the apex of the prolapse. The mucosa at the apex is 
then sutured to that near the mucocutaneous juncture. 
In the few eases done to date, the results have been 
verj' satisfactory. 

C. Posterior excision of colon carcinoma. For carci- 
noma of the colon below the peritoneal reflection, the 
procedure in this clinic has been largely to perform a 
left inguinal colostomy and later do a posterior ex- 
cision of the lesion. For lesions 6-8 cm. above the 
peritoneal reflection the posterior e.xcision has often 
been done where others would have preferred the ab- 
domino-perineal operation. Removal of these higher 
lesions can often be done from below even though the 
procedure is somewhat time-consuming and without 
the far greater risk of the combined operation. 

PRE- AND POST-OPERATIVE CARE 

A. Prophylaxsis against peritonitis. In operations 
upon the stomach, the importance of having the 
stomach empty has been stressed. The night before 
operation, an indwelling suction catheter is in.scrted 
through the nostril and left in the stomach so that the 
stomach will be empty at the time of operation. Also, 
the patient is encouraged to sip dilute hydrochloric 
acid through a glass tube (30 cc. HCl in 200 cc. 

10 

water). Cultures taken from the stomach through the 
nasal tube have been found to be sterile for as long as 
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1J4 hours after taking the acid. The value of this 
procedure as a prophylaxsis against peritonitis is 
apparent. 

At the time of operation, the opened bowel surfaces 
are swabbed with sodium ricinoleate 1%, and at the 
end of the operation, three or four ounces of this solu- 
tion are often left in the peritoneal cavity. Experi- 
mentally, we have found this solution to be a better 
germicide and to prevent adhesions more often than 
ether, amfetin, papain, etc. 

B. Prophylaxsis against post-operative compli- 
cations. After most laparotomies, the patient is en- 
couraged to move his arms and legs frequently and to 
turn from side to side as a prophylaxsis against 
thrombophlebitis and hypostatic pneumonia. Also as 
a preventative against atelectasis, holding the costal 
margin of the patient and encouraging him to cough 
is invaluable. Hyperventilating with CO„ and 
mixtures has been discontinued because of the expense, 
lack of uniformity in administration, and because the 
above procedures are simpler and more effective. 
Breathing into a paper bag held tightly against the 
face is also an effective means of hiqierventilation. 
Thyroid extract is not used here as a prophylaxsis 
against thrombophlebitis ; in fact thrombophlebitis has 
been seen to develop spontaneously in cases of severe 
hyperthryoidism. To prevent post-operative parotitis, 
the patient is encouraged to use mouth wash, suck 
lemons and chew gum. If parotitis develops, the use 
of hot packs to the involved region seems to be just as 
effective in our experience as radiation therapy or the 
oral administration of Lugol’s solution. 

C. Use of suction applied to an inlying duodenal 
tube. We have come to use suction siphonage by nasal 
catheter in many conditions other than intestinal ob- 
struction. For instance, it is used preoperatively in 
all cases of surgery of the stomach or bowel, and in 
eases where a collapsed gastro-intestinal tract facili- 
tates the operative procedure as splenectomy, opera- 
tions on the pancreas, ventral hernioplasty, etc. Post- 
operatively, it is invaluable in the treatment of para- 
lytic ileus. After two surgical procedures the onset of 
paralytic ileus is particularly insidious: thoracoplasty 
and the application of a body case in hyperextension. 
It has been our e.xperience on the Chest Surgical 


service that if immediately after thoracoplasty the 
patient has a high pulse and low blood pressure, he is 
in shock, but if he has a high pulse but normal blood 
pressure, he may have acute gastric dilatation. 

In the conservative treatment of ruptured appendix, 
suction applied to an indwelling duodenal catheter 
tends to keep the small bowel empty, thereby preven- 
ting paraliffic ileus as well as more contamination of 
the peritoneal cavitjL Also, there is a better chance 
for the inflammatory process to be walled off as the 
bowel is quiet. 

In ulcer patients with night pain, suction applied to 
an indwelling gastric tube lessens the pain by re- 
moving the hydrochloric acid from the stomach. 

The question arises as to how long one may use 
suction siphonage. Suction has been applied to an 
indwelling duodenal catheter (inserted through the 
nostril) for as long as 7-10 days continuously and as 
long as 23 days intermittently. The patients suffer 
little discomfort except for sore throat which can be 
relieved by gargles or 10% cocaine topically applied to 
the throat. The fluid intake and output of all patients 
with duodenal suction must be carefully computed, 
making sure the patient has a positive fluid balance. 
The plasma chloride must be maintained by intra- 
venous saline solution, and the plasma proteins by 
blood transfusions. The ionic equilibrium in patients 
being treated by suction siphonage is being investi- 
gated by Paine and Armstrong. The possibility of 
constructing a tube to both feed and aspirate the 
patient has been suggested. 

SUMMARY 

The above review is a broad rather than a detailed 
survey of our present diagnostic methods and forms of 
treatment. An attempt has been made to present time- 
proven rather than “new” procedures. The result of 
further study and clinical experience will undoubtedly 
modify many of them. 

Some of the commoner problems of gastro-enterologj- 
as the etiology of peptic ulcer, pathogenesis of gall 
stones, prevention of peritonitis, etc., still await final 
solution. Periodic reviews and the interchange of ideas 
between various clinics will do much to clarify these 
problems. 
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The Management of a Permanent Colostomy* 
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T he proper management of colostomies mil enable 
the majorit.v of patients to forget the discomforts 
of an abdominal anus for more than twenty-three 
hours a day. In cases in which the artificial anus is in 
the cecum, ascending or transverse colon, this is 
neither easily nor often achieved. Fortunately, how- 
ever, most permanent colostomies are located on the 
left side and permit this comfortable state to be readily 
attained. The return to normal life may be so complete 
that one may be acquainted with an individual for 
years and yet never be cognizant of the fact that he has 
an abdominal anus. People in all walks of life have re- 
sumed their usual occupations. There are others, how- 
ever, less fortunate, who lead miserable e.vistences in 
constant fear that an une.vpected movement ma.v em- 
barrass and inconvenience them and betray their mis- 
fortune to all about them. Many of these patients can 
be rehabilitated economically and socially, but ignor- 
ance of that possibillt.v, or the method of its accom- 
plishment, or both, keep them from the physical and 
mental comfort that should be theirs. 

Differences of opinion e.vist among ph.vsicians as to 
the proper methods of controlling the preternatural 
anus. Jlany rely solely on the colostomy bag; others 
prefer absorbent dressings n-hieh are changed as often 
as necessar.v. JIany and varied gadgets have been in- 
vented in an attempt to "cork up” the colostomy for 
periods of time. Some physicians purge their patients 
one day and depend upon the resultant temporary con- 
stipation to keep their patients comfortable. Great 
stress has been placed on training the patient to form 
a regular bowel habit, on diet, on irrigation, and on all 
three combined. 

In the follow-up clinic of the colonic seiwice at The 
Mount Sinai Hospital, an attempt was made to de- 
termine the best methods of caring for the colostomy 
patient and to establish a standard routine procedure. 
The knowledge acquired in the care of this type of 
patient and a review of the more recent literature is 
the subject matter of this paper. The discussion follows 
under si.x headings: 

(1> Diet, <2l Medication, 13) Irrigation and train- 
ing. ( .11 Use of appliances and dressings, t5) Care of 
the skin, (G) General measures. 

1. DIET 

Diet undoubtedly plays the major role in the proper 
management of a colostomy. The object of dietetic 
control is to obtain a constipated patient who will have 
an evacuation onl.v on taking an irrigation. The diet 
prescribed should produce a stool which is hard, dr.v, 
formed, .and scant in amount. We have found the most 
.succe.'sful diet to be the bland low residue diet with 
low fat and high carboh.vdrate components. 

Any fo(^ which has an irritating action on the 
stomach or bowel should be avoided. Condiments, 
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alcohol in any form, iced dz-inks and charged water, all 
of which may produce gasti’o-intesfinal disturbances 
and hiTzeractivit}', are not permitted. Certain foods 
such as prunes and apricots are forbidden because of 
their la.vative action. Any food which cannot be con- 
sidered bland should at first be deleted from the list of 
edible foods. 

The diet should be low in residue and foods which 
pz-oduce bulk in the stools must be scrupulously 
avoided. The vegetables and fruits pei'mitted should 
be well cooked to render the cellulose as soft and as 
thoroughly digestible as possible. Initially, these should 
be pureed. Any food which is indigestible, such as the 
seeds of berries and the tendinous parts of meat, should 
never be taken because of the iz’ritating I’esidue. 

The low fat diet is employed because it has been 
found to be the most constipating. Schmieden (1) 
limits fats until the colostomy is functioning satis- 
factorily. Hesse (2) believes that intestinal action 
may be stimulated by a diet rich in fats and accord- 
ingly he also limits fats. Cattell (3) starts his patients 
with a bland diet, low in fat, and later include.? a 
moderate amount. Dubois (4) suggests that at first 
all foods containing consideivable fat should be avoided. 
In spite of the fact that these patients have lost con- 
siderable weight which they should regain and al- 
though difficulty may be encountered in administez-ing 
high caloric meals without the inclusion of fat in the 
diet, we believe it beneficial to start with the low fat 
diet. The advantages of comfort and cleanliness re- 
sulting from proper bowel control more than counter- 
balance the difficulties and disadvantages of the diet, 
Fuz-thermore, the administration of a high carboh.v- 
dz'ate diet augmented by chocolate, cocoa, and sugared 
drinks during meals will inez’ease the caloric intake 
sufficiently to z-esult in a substantial gain in weight if 
all other factors are conducive to this. 

We have not routinely attempted to limit the fluid 
intake of our patients. Schmieden and Hesse do so in 
an effort to produce dry and more constipated stools. 
We have not found this limitation necessary in left 
sided colostomies, but it may occ.a.sionally be a useful 
adjuvant in the care of a right-sided or transverse 
colostomy. There is no doubt also that within certain 
limits, less food will produce less stool. For this reason 
Dubois (5) recommends abstemiousne.?s as being of 
great adr'antage in simplying the care of a colostomy. 
We, however, have found it unneces.sazy to limit the 
quantity of food, and encourage the patient to cat 
enough to maintain an e-vcellent state of nutrition. 
Limitation of food and fluid may be attempted oc- 
casionally in the obstinate case which does not re.spond 
favorably to the usual means of control. 

Regular meals and a complete abstinence from food 
faetrveen meals should be the rule. The patient who 
nibbles at food between meals is most likely to be the 
one who finds small amounts of stool on the dressing 
several times a day. Whenever practical, water should 
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be taken only at meal time inasmuch as it may incite 
the gastrocolic reflex. 

THE INITIAL COLOSTOMY DIET 

The following foods are recommended: 

Vegetables — Cooked vegetables with soft cellulose. 
(Potatoes, carrots, squash). Vegetable puree. (Peas, 
beets, string beans, tomatoes, asparagus tips). 

Fruits — Cooked fruits with skins and seeds re- 
moved. (Apple, pear, peach). Strained juices. (Orange, 
grapefruit, tomato). 

Breads and Cereal — White bread and plain crackers. 
Cooked fine cereals. (Cream of wheat, pablura, patent 
barley, rice). Ready-to-serve cereals without bran. 
(Corn flakes, puffed wheat). Spaghetti, noodles, maca- 
roni. Plain cake without icing. 

Dairy Products — ^All milk must be boiled. Swiss and 
American cheese. Small amounts of butter. Eggs — 
Boiled or poached. 

Meats — Tender, well cooked meat, fish and chicken. 
Pat and tendinous parts should be avoided. 

Desserts — Cake or fruit as above. Clear fruit jelly. 
Simple bland desserts. (Cornstarch, chocolate or 
tapioca pudding. Custard, junket, plain gelatin). 

Miscellaneous — Cocoa, chocolate, weak tea. Caffeine- 
free coffee or postum if necessary. 

The following foods should be avoided: 

Vegetables — All vegetables except those listed above. 
Any raw vegetable. Irritating vegetables. (Onions, 
peppers, radishes) . Vegetables high in residue. 

Fruits — Raw fruits. Fruits high in indigestible 
cellulose. (Pineapple). Fruits containing many seed.s. 

' (Berries) . 

Breads and Cereals — Whole grain breads. (Whole- 
wheat and pumpernickel). Cereals high in residue. 
(Bran cereals, wheatena). 

Dairy Products — Cream, cheeses other than those 
listed above. 

Meat — Pork, veal or duck. Skins of poultry. Fatty 
and fibrous parts of meat. 

Miscellaneous — Fried foods of any kind. Jams. 
Spices and condiments. Highly seasoned or strongly 
salted foods. Coffee, strong tea, charged water, alcohol 
in any form. 

A typical diet follows: 

Breakfast — Fruit juice or fruit. Well cooked cereal 
with boiled milk and sugar. Eggs. White bread or 
toast with butter or jelly. Cocoa or chocolate. 

Dinner — Tomato juice. Meat, fish or chicken. Boiled, 
baked or mashed potato. Pureed vegetables as listed. 
Fruit or pudding. White bread or toast. Cocoa or tea. 

Supper — Milk soup with strained vegetables or clear 
soup. Meat or cheese or eggs. Vegetables. Custard or 
pudding or gelatin. White bread or toast with butter 
or jelly. Cocoa or tea. 

Shortly after the desired degree of constipation is 
obtained, new foods may be cautiously added. Only 
one new food should be given over any two day period, 
so that if it is deleterious, it can be immediately recog- 
nized and subsequently avoided. Individuals differ 
markedly in their reactions to food. Certain people 
will be constipated regardless of what the}" eat, 
whereas others may have a profuse diarrhea for 
twenty-four hours following the ingestion of a raw 
apple. There is a certain group of patients who have 
been constipated all their lives and who continue to 
remain so after operation. This group may eat almost 


anything after a time without untoward effects on 
colostomy function. There are others whose frequency 
of bowel movement directly reflects the foods eaten. 
Proper diet will adequately constipate this group. 
There is still a third group who normally have two to 
three bowel movements daily. After operation this 
group presents a difficult problem and requires careful 
dietetic management, supplemented by proper medi- 
cation, for the attainment of a well controlled colos- 
tomy. 

The first change usually pei-mitted is the serving of 
the whole cooked vegetable instead of the puree. This 
change may be made at a relatively early period. Later, 
raw skinned fruits and a greater variety of vegetables 
are added, and if these are tolerated well, cream or un- 
cooked milk may be used in the cereal and tea. The 
allowance of butter is increased and the fatty parts 
of meat are given if desired. Fried foods are added 
last, if at all. Foods such as cabbage, celery, poultry 
skins and others which have an irritating or bulky 
residue should never be permitted except in those 
cases in which the degree of constipation is so marked 
that any food may be taken without materially affect- 
ing the bowel function. Additions are continued until 
the patient is receiving the maximum number of foods 
that is compatible with the desired degree of consti- 
pation. It is obvious that the ultimate diet will vary 
greatly in different patients because of their indi- 
vidual reactions to foods. 

2. MEDICATION 

Although most of our patients lead comfortable 
colostomy lives without the aid of constipating medi- 
cations, there are certain patients who require them 
and are materially benefited by their use. The patient 
with a transverse colostomy who despite careful at- 
tention to diet still has loose stools, may be greatly 
helped by the proper medicines. The nervous indi- 
vidual often requires constipating medication and 
small doses of sedatives for successful regulation. The 
judicious use of drugs is indicated when patients are 
first attempting to constipate themselves. Finally, 
they may be temporarily necessary after a dietary in- 
discretion. 

Bismuth subcarbonate in doses of 15 to 60 grains, 
three times a day, is valuable in inducing constipation 
or allaying diarrhea. Dubois states that not only does 
it tend to make the stool more solid but also renders 
them odorless. It also diminishes the amount of gas 
in some patients. Pow"dered kaolin, a somewhat less 
constipating medication, may occasionally be used 
along with, or instead of the bismuth. 

Opium is very often efficacious when other drugs 
fail, but it should be used over relatively short periods 
of time. It may be administered simultaneously with 
other medications. The tw"o most used preparations 
are tincture of opium in doses of five, ten, or twenty 
minims, three or four times daily, and paragoric in 
teaspoonful doses at like inteiwals. The amount of 
morphine administered is relatively small, the former 
containing 1/10 of a grain of morphine in each 10 
minims, and the latter containing 1/40 of a grain of 
morphine to each four cubic centimeters. 

Charcoal is often advised as a remedy for ex- 
cessive amounts of gas. Sollmann (6) claims that 
whereas freshly heated chai-coal adsorbs gasses, moist 
charcoal does not possess this quality and that it is, 
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tiiercfore, unsuccessful in the treatment of flatulence. 
Schmieden reports that it not only rids the patient 
of pa.s but also deodorizes the stools. Hesse speaks 
hiphly of animal charcoal for similar reasons. We 
have found that finely divided and dried vepetable 
charcoal occasionally reduces the amount of gas. It 
is administered in dose.s of 15 to SO grains three 
times a day. 

The u.se of Kerol to deodorize the e.xcreta is recom- 
mended by Lockhart-Mummery (7) SheddentS) and 
Be~t (01. A capsule containing 3 minims is given 
daily before breakfa.st. 

Laxatives and purgatives are mentioned only to be 
condemned. They are rarely needed and do not fit into 
our scheme of the proper management of a colostom.v. 
Constipation is the state we attempt to produce so that 
dejection of feces will occur every two or three days 
and then only under the stimulation of an irrigation. 
No one who has spent several hours with a colostomy 
patient suffering from diarrhea will need to he caution- 
ed against the use of purgatives. 

Occasionally one sees left-sided colostomy patients 
who do not respond to the constipating diet and medi- 
cations. These patients may be suspected of having 
so called gastrogenous diarrhea due to ach.vlia gas- 
trica. Diagnosis is made of course by a fractional test 
meal. Rehfuss flO) states that even small amounts 
of h.vdrochloric acid will succeed in overcoming this 
diarrhea. The dilute h.vdrochloric acid ma.v be used 
in liquid, capsule, or tablet form. 

It is recommended that those patients who require 
a strict constipating diet over long periods of time be 
given concentrated vitamines, especially vitamin D to 
augment the scant vitamine content of the diet, 

3, IRRIGATION AND TRAINING 

Irrigations are of the utmost importance in the care 
of a colostomy. There are in the literature scattered 
reports about a chronic colitis that occurs following 
a long continued use of irrigations. Host ob.servers, 
however, find irrigations an e.xcellent procedure in the 
management of a colostomy and see no ill effects from 
its long continued use. Binkle.v (11) states th.at 
dail.v irrigation of colostomies has been in vogue for 
many years at the Hemorial Hospital in New York 
and that e.xperience has proven this procedure to be 
by far the most satisfactory method. Cattell, Smith 
(12), Bowman (131, and others, employ irrigations 
routinely. We have had e.xcellent re.=ults from the 
irrigation treatment of colostomies and have so far 
never .seen ill effects. The object of the irrigation i.s to 
thoroughly empty the colon of its fecal content so that 
no movement will occur during the intervals between 
irrigations. The length of these intervals is determin- 
ed by trial and error. It will be found that patients 
who are chronically constipated prior to operation will 
often be able to allow two or three day.s between 
irrigations. This may also be true for tho.se who are 
able to achieve a marked degree of constipation by 
means of diet and medication. Constipation in 
patients with colostomies has not been found to be 
detrimental to the general health. The aver.age patient 
requires an irrigation about once in twenty-four 
hours. We employ the simplest possible technique. .An 
ordinaiy enema bag or can is equipped with a tube, 
a shut-off valve, a glas.s adapter and a 2G F. catheter. 
Warm tap water is used for the irrigation which may 
be given w-ith the patient sitting, standing, or lying 


in bed. The enema can is placed about three feet 
above the level of the colostom.v, the catheter is in- 
serted into the colostom.v as far as it will go. and the 
water is allowed to flow in slowly. A large deep basin 
is held snugly against the abdomen just below the 
colostomy to catch whatever may run back along the 
catheter. Sometimes it is necessary to hold a piece of 
gauze or cotton tightly against the lumen of the bowel 
to prevent too much loss of water. When the patient 
feels quite full, the catheter is removed and the water 
and intestinal contents are e.xpelled into the basin. 
IVhen all the wafer and stool have seemingly been ex- 
pelled, the entire procedure is repeated once or several 
times until the return is clear. About fen to twenty 
minutes are allowed to elapse before the permanent 
dressing is applied because during this time fluid 
temporarily retained in the colon will be discharged. 
A small piece of gauze and a large thick cellucotton 
or cotton pad is placed over the stoma to .absorb the 
fluid as it is e.xpelled. Later the permanent drc.ssing 
is applied. Further attention is usually not required 
for the ensuing twenty-four hours. 

This is the so-called "open" method of irrigation. 
With a little care and practice it can be performed 
with no soiling of the bod.v, clothes, or room. The aver- 
age time required is about forty-five minutes. The 
onl.v parts of the apparatus requiring cleaning are 
the catheter and basin. There is, however, a "closed” 
method of irrigation for which numerous devices have 
been invented. Best (14) employs a metal urinal 
which has a tube running into it near the handle and 
out through the mouth of the urinal. This tube is ifi- 
serted into the colostomy, the urinal is held firmly 
against the abdomen over the stoma, and the water is 
allowed to flow through the tube, wash out the colon 
and run back into the urinal. Binkley uses an ex- 
cellent apparatus for closed irrigation. It consists of 
a bakelite cup which has a small opening for a cath- 
eter and a wide outlet which conects with a broad 
soft rubber tube. The cup is held in position over 
the stoma by an adjustable canvas belt. The apparatus 
can be used with the patient lying in bed or sitting on 
toilet. The irrigating fluid is run into the colon 
through the catheter and the returning fluid and feces 
is e.xpelled into the cup and conve.ved through the wide 
rubber tube into a receptacle or into the toilet unseen 
by the patient. Binkley has found this method so .satis- 
factory that he us(;.s it routinely. 

For the fastidious or sensitive patient, one or an- 
other of these appliances m.a.v be found very useful. 
The advantage of the closed method lies solely in its 
aesthetic appeal. Its disadvantages are: the apparatus 
it-seif must be cleaned, the irrigation takes longer, and 
the continous irrigation with the catheter in place 
does not clean the bowel quite as well as the inter- 
mittent flu.'hing and emptying. 

There is a small percentage of patients who do not 
need to employ irrigations but are able to have a reg- 
ular movement every morning and remain perfectly 
clean for the remainder of the day. Many more 
patients are able to have the regular movement but 
tend to have several very small movements during 
the day. Gibson (15) prefers irrigation to train- 
ing. Lockhart-JIummerj' attempts to train his patients 
to have regular movements before inaugurating irri- 
gation tre.atment. Schmieden and Hesse advoc-ate 
training. "Webb (16) employs small irrigations at 



Druckerman— The Management of a Permanent Colostomy 


385 


first for the purpose of establishing habitual morn- 
ing evacuations. The individual who is fortunate 
enough to have this automatic function is to be en- 
couraged provided that he is able to remain perfectly 
clean for a full day between movements. The method 
of starting this movement varies with the individual. 
Some find that the thought of a movement is suf- 
ficient to initiate it; others find that a glass of cold 
water or hot coffee, or a cigarette may cause the bowel 
to function. In our experience very few patients are 
able to remain perfectly clean for twenty-four hours 
without irrigations. 

4. USE OF APPLIANCES AND DRESSINGS 

Colostomy bags are rarely prescribed. They are 
never employed for left-sided colostomies but are 
used exclusively in the occasional cecostomy or tran- 
verse colostomy when these cannot be controlled by 
the usual methods because of the impossibility of ob- 
taining solid stool. The use of colostomy bags for 
left-sided colostomies is fast falling into disrepute. 
Almost all who have written upon this subject attempt 
to discourage their use. The colostomy bag is a highly 
unsatisfactory appliance which is difficult to clean and 
to keep clean. It is usually expensive and requires 
frequent renewal because of the offensive, musty, 
odor which the rubber retains and emanates. It 
causes irritation of the stoma and the surrounding 
skin and deforms the normal contour of the patient. 
Binkley, Gabriel and Lloyd-Davies (17), Best, Lands- 
man, (18) and others call attention to the frequent 
abdominal wall weaknesses and ventral herniae seen 
about the stoma among those who are addicted to 
colostomy bags. It is not certain whether these are 
caused by ischemia from the pressure of the rim of the 
bag, or whether it is due to the suction effect of the 
bag. The protrusion of the bowel all too frequently 
seen in these cases, is due to the suction effect and 
presumably the more frequent movements are like- 
wise attributable to the same cause. There is no doubt 
that prolapse and ventral hernia occur among those 
who do not wear colostomy bags, but the incidence is 
very much less. Furthermore, we have seen patients 
develop both hernia and prolapse months after dis- 
charge from the hospital after they were fitted with a 
colostomy bag by their physicians. Prior to this they 
had repeatedly been examined in the follow-up clinic 
and found to have neither hernia nor prolapse. It is 
also true that a low grade inflammation of the ex- 
teriorized mucous membrane is often seen in patients 
wearing colostomy bags. The thick mucus that is dis- 
charged constantly from these colostomies is very 
distressing and quite frequently produces a dermatitis 
of the surrounding skin. One needs only to watch 
the offensive messy spectacle of a patient changing 
and cleaning the bag in order to be thoroughly dis- 
gusted with it. Colostomy bags should never be used 
e.xcept as a last resort when all else fails. 

For the feu- unfortunates who require a colostomy 
bag, it is advisable to secure one possessing several 
important qualities. It should be, if possible, in- 
expensive so that a new one may frequently be ob- 
tained. The cup fitting over the stoma should have a 
small diameter so as not to produce herniae. The straps 
should be detachable and washable. The contrivance 


should be relatively flat in order that it may not cause 
too great a bulge and distortion of the patient’s figure. 
It is sometimes helpful to insert gauze or cellucotton 
into the colostomy bag, to absorb the fluid and so make 
the wearer more comfortable and the cleaning easier. 
Whenever possible, the physician himself should select 
the bag. 

The simplest possible dressing is employed. After 
the temporai-y dressing previously described is re- 
moved, it is replaced by the permanent dressing. The 
exposed bowel is covered with a strip of gauze on 
which boric acid ointment or vaseline has been applied. 
Another piece of gauze is placed over this and a pad of 
cotton or cellucotton is then applied. Some patients 
like to have “lap straps" on either side of the abdomen 
to tie over this; others merely wear their supporting 
belts. A piece of oiled silk may be interposed between 
the belt and the dressing. Most patients wear a belt 
and all are encouraged to do so. A simple belt made of 
elastic webbing is often quite satisfactory. These are 
inexpensive and are usually made by the patient. They 
have some tendency to roll at the sides and are at 
times productive of post-pi'andial pressure and dis- 
comfort. An adjustable abdominal support made of 
knitted elastic, narrow over the sides and back, and 
broad in front, with two or three pliable vertical sup- 
ports anteriorly, has been found most satisfactory. 
Some patients have in addition, a simple elastic belt 
or muslin binder which is used at night. 

6. CARE OF THE SKIN 

The usual left-sided colostomy causes a negligible 
amount of skin irritation and little, if any, care of the 
skin is necessary. Occasionally, however, the skin will 
become inflamed and even ulcerated. This is seen far 
moi-e often in the presence of cecostomies than in any 
other large bowel neostomy. In the prevention and 
treatment of dermatitis, anj' ointment which ade- 
quately protects the skin from the irritant to which it 
has been subjected may be used. The ointment we have 
found to be the most efficacious is made of ten per cent 
zinc oxide and ten per cent finely powdered aluminum 
in anhydrous lanolin. This is applied on the thoroughly 
cleaned and dried skin all about the stoma and the 
usual dressings applied. It is of great importance that 
the patient keep watching for the first signs of derma- 
titis, because when it is moderately advanced, it is 
quite difficult to cure. It is advisable to use an oint- 
ment constantly if the stoma discharges liquid stool, 
instating stool or much mucus. 

Occasionally patients report bleeding from the 
stoma. Closer questioning will often disclose that the 
blood was seen to issue from the junction between the 
skin and mucous membrane. Inspection reveals some 
granulation tissue which is easily and successfully 
treated by the application of strong silver nitrate 
solution. 

Rarely a patient will return with some stenosis of 
the colostomy opening. A moderate degree of stenosis 
without definite retraction of the loop of bow'el leading 
to the opening is not harmful and should merely be 
kept under observation. If the contraction continues, 
it may become necessary to dilate the opening manu- 
ally or with bougies, preferably after the infiltration 
of novocaine. If, however, there is a marked degree 
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of stenosis, with or without retraction of the spur, 
surKica! therapy is indicated. 

G. GENERAL MEASURES 

Before discharge from the hospital, the patient.s are 
taught how to irrigate themselves. Upon leaving the 
ho.spital they are given printed directions for the 
proper method of open irrigation, a list of foods to be 
eaten, a list of foods to be avoided, and a tj-pical diet. 
Some patients are visited at their homes by a nurse 
who instructs the patient and some member of the 
family in matters appertaining' to colostomy care. 

At first, patients visit the clinic at short intervals, 
and diet and regime changes are made as indicated. 
After the patient is well regulated, he is seen at inter- 
vals of four to six months. He is weighed, his general 
condition is noted, a search for distant metastases is 
made, and the colostomy i.s carefully inspected for 
local recurrence, stenosis, retraction of the spur, pro- 
lapse and hernia. 

Some patients are able to e.xercise violently without 
encountering any difficulty, whereas others may have 
a small movement after moderately severe exertion. It 
is necessary to determine the p.atient's reaction to 


c.xercise by trial and error and to act accordingly. Mo.st 
patients do this by themselves a short time after dis- 
charge from the hospital. 

IndividuaIiz.ation is the key note of succe.ss in the 
management of a colostom.v. Patients vary in their 
approach to the problem of colostomy life jiist as they 
vary in their reactions to other problems. One patient 
will accept the colostomy calmly and follow in.struetion.s 
willingly, whereas another will speak of suicide, refuse 
to do anything connected with his care, and require an 
attendant for months after his wounds have healed. 
The methods which may be applied on the first patient 
can never be employed on the second. Each patient 
must be considered as an individual problem and the 
routine v.aried accordingl.v. The mcnt.al attitude of the 
patient must be considered and carefully schooled in 
the proper channels. Infinite tact and patience arc re- 
quired in caring for these patients to whom the colo.s- 
tomy comes as a severe shock and a loathsome dis- 
figuration. In time, with proper guidance of thought 
and action, the colostomy may become just another one 
of the many burdens that the individual patiently 
carries with him throughout life. 
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Notes on a Trip to Scandinavian Countries and London 

Bv 

MANDRED W. COMFORT, M.D.* 

ROCHESTER. MINNESOTA 


SCANDINAVIAN COUNTRIES 

C OPENHAGEN. — One of my most valued ex- 
perience.s was making the acquaintance of Prof. 
Knud Faber. Dr. Faber is seventy-six years of age 
and has now retired. He has been, and still is, one of 
the outstanding medical figures in the Scandinavian 
countrie.s. He retains his interest in thinps medical 
and is head of the Dansk TuberkuIoscIaege.«el.skab. He 
has shown that the increased incidence of tuberculosis 
during the World War wa.s- inversely related to the 
supply of foods such as mc.at and butter. 

He fir.'t published his oh.seiwations on gastritis in 
ISPS, and he has been responsible for placing ga.'tritis 
on .a firm patholog'ic ba.«i.«. He does not believe that 
the term "hypertrophic ga.stritis" is important unle.=s 
.actual polypoid change.' are present. He .stated that 
t.he .symptomatology of .superficial, ulcerative g'a.stritis 

of T>^ Maro Clir.i'’. 


resembles that of peptic ulcer, and in his hands the 
treatment has been much the same. He uses lavage 
with salt water and sometimes hydrogen peroxide if 
other measures do not cure. My impression was that 
he does not regard atrophic gastritis or gastritis with 
anaeidity as such a clear-cut clinical entity as super- 
ficial ulcerative pastritis. lie believe.? the symptoms 
are largely owing to associated disturhance.s in the 
function of the bowel — particularly constipation — and 
he directs much of his treatment to care of the bowcl- 
He uses dilute hydrochloric acid, not .so much because 
he feels that there is need for replacement therapy but 
because the patient seems often to prog're.ss better 
when it is given, 

Profe=.=or Faber is oppo.sed to the use of .surg'ical 
raea.=ure.' in cases of ulcer if it can be avoided becau.se 
he has seen so many patients who ivere ivor.se after 
-surgdcal interwention. 
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Commune Hospital. Here, I made the acquaintance 
of Prof. H. I. Bing, who is a charming man of sixty- 
six. He has a great deal of enthusiasm and was spoken 
of with affection by physicians in Copenhagen. He 
very courteously showed me his hospital which was 
built about 1866. He is physically fit and never rides 
in an automobile. He still rides his bicycle at a fast 
clip and some time after I left the hospital he proudly 
overtook me, remarking that there was a lot in the old 
man yet. 

Professor Bing is a physician of the old school and 
believes strongly in the practice of clinical medicine in 
preference to laboratory medicine. His extraordinary 
skill in the art of percussion and palpation was 
obvious, and its development has constituted one of 
his major interests. From this has developed his ob- 
servations on what he terms “viscerocutaneous or 
axonal” reflexes. He demonstrated for me by percus- 
sion the contracture of the colon and of the stomach 
following irritation of the skin overlying these organs, 
and of the changes in location of the borders of the 
lung following scratching of the skin of the thoracic 
wall. 

I remarked that the art of examining the patient by 
percussion and palpation as he had demonstrated it 
was fast becoming a lost art. He laughed and said, 
“Yes, I often say that I am the last of the Mohicans!” 

In Professor Bing’s clinic I was happy to meet his 
assistant, Dr. Thune Anderson. Anderson has made 
important observations on the etiology of epidemic 
jaundice and has most interestingly shown that the 
epidemic and endemic types of jaundice are related to 
a comparable disease occurring in hogs. He has trans- 
mitted the disease from hog to hog by feeding infected 
livers, and he has transmitted it from man to hog by 
feeding to the hog bile obtained by drainage from 
patients with epidemic jaundice. This observation on 
the etiology of epidemic jaundice is an important one 
to the Danes, who fear that it may well affect the 
export of bacon to England, one of their main sources 
of revenue. This problem is receiving the attention of 
the medical profession as well as of economists of the 
country. 

Bispebgerg Hospital. Here, I saw Prof. E. Meulen- 
gracht, who is best known in this country for the 
Meulengracht test or the icterus index, and because he 
has advocated immediate feeding of patients with 
bleeding peptic ulcer. Actually it is unfortunate that 
most of the physicians of this country do not know 
that they owe the icterus index to Meulengracht. His 
wards are well run, and it would be well worth while 
for anyone going to Copenhagen to visit them. He 
still believes in feeding the patient who has a bleeding 
ulcer. I saw many of these patients in his wards and 
they certainly seemed to be doing just as well as do 
those of our patients who are given a limited diet. 
Prom the moment these patients enter the hospital he 
gives them five good-sized meals of pureed foods a 
day, and any amount of fluid they desire. As a result 
of this treatment, he feels that the period of convales- 
cence has been shortened and dehydration and emacia- 
tion have been avoided. He also believes that he has 
lowered the mortality rate to 1 or 2 per cent. He 
stated, however, that the differences in mortality rates 
in different countries might be owing to the fact that 
there may be differences in the severity of the lesions. 
Certainly, the severity of the hemorrhage in his wards 
was not great. 


Meulengracht has made contributions to the problem 
of pernicious anemia. He showed that the anti-anemic 
principle is to be found chiefly in those parts of the 
stomach and duodenum which are lined by the cardiac 
glands, the pyloric glands, and the glands of Brunner. 
Recent study of the duodenums of patients with per- 
nicious anemia has shown, however, that Brunner’s 
glands are well preserved. Professor Meulengracht is 
not able to explain this unless it be that these glands 
supply an inadequate amount of the intrinsic principle. 

Meulengracht believes that the treatment of peptic 
ulcer is primarily a medical problem, and surgical 
measures are seldom resorted to. Gastro-enterostomy 
is then the operation of choice. 

Amtssygehuset Genofte is one of the county hospi- 
tals. It is a relatively new hospital. The medical 
service here was in charge of Dr. Tage Christiansen, 
and the type of medicine being practiced certainly was 
as good as that seen in any of the teaching city and 
university hospitals. Dr. Christiansen is energetic and 
has a forceful personality. Christiansen follows 
Schindler in his conception of gasti-itis. He thinks 
that gastritis begins in the fundus and spreads dis- 
tally; that superficial, ulcerative gastritis responds 
well to treatment and that the hypertrophic form may 
or may not be associated with ulceration. He thinks 
that in a small percentage of cases this superficial 
ulcerative gastritis goes over into the atrophic form. 
He believes that gastritis and gastric ulcer are two 
distinct diseases etiologically and pathologically. 

One of my reasons in looking up Dr. Christiansen 
w'as because of his interest in and knowledge of pan- 
creatic disease and of pancreatic function. His studies 
were begun with the hope of developing a method for 
the diagnosis of pancreatic disease. He used pre- 
digested food as a stimulant, but finally concluded 
that while his work was of physiologic interest it did 
not have wide application clinically, because of the 
variability in results brought about by mechanical 
factors incident to duodenal distention. 

Christiansen agreed with Dr. Jleulengracht that the 
treatment of ulcer was primarily a medical affair and 
he resorts to surgery in only a few cases. Then gastro- 
enterostomy is the operation of choice. 

Stockholm . — On my arrival in Stockholm I got in 
touch with Dr. I. Holmgren. He is now professor 
emeritus, but he still maintains many of his old inter- 
ests. He is editor of the “Acta Medica Scandinavica” 
and has been in a great measure responsible for the 
fact that medical papers are now being vTitten in 
English; this gives the Scandinavian writers a much 
wider influence in the world. IMany of the English and 
American textbooks of medicine are now being used 
in Sweden without translation. 

Serafimer Lasarettet Hospital. Professor Holmgren 
arranged for me to meet Prof. Nana Svarts, who is in 
charge of the medical semice at this hospital. Ordi- 
narily, there are two professors of medicine in Stock- 
holm, but at the present time Professor Svarts is the 
only one because of the recent death of Professor 
Jacobeus. Dr. S%'arts is a woman and so far as is 
known, is the only woman in the world who is a pro- 
fessor of medicine. 

She has long been interested in fermentative diar- 
rheas, which she treats with autogenous vaccine and 
colonic irrigations composed of a weak solution of 
kollargol, together with a low carbohydrate diet. She 
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has also been intei'ested in ulcerative colitis and has 
found a variety of organisms in the stools. A diplo- 
coccus has been found, but she does not feel that this 
is the only organism responsible for the disease. She 
treats patients with a vaccine, a high carbohj'drate, 
high fat and somewhat bland type of diet, irrigations 
with kollargoi, and the usual vitamins. Many cases of 
this disease are sent to her for treatment. 

Dr. Svarts stated that in the treatment of arthritis 
they do not place the same emphasis on focal infection 
as we do in this country. The treatment of hyper- 
thyroidism differs somewhat from that used here. 
Surgical operation is resorted to when the patient is 
young and radiation is employed later in life. The re- 
sults of roentgenologic treatment are said to be good. 

On Dr. Svarts’ service the diagnosis of gastritis is 
based on the visualization of the mucosal pattern by 
roentgenologic methods. Nothing new is being used 
in the treatment of the condition. Again, peptic ulcer 
is looked on as a medical disease, the indications for 
surgical measures being "three cures, two hemor- 
rhages, or one episode of obstruction.” The operation of 
choice for many j-ears has been gastric resection, usu- 
ally of the Billroth II type. Professor Svarts, however, 
felt that there was a distinct tendency now to go back 
to gastro-enterostomy. 

One of the chief things I wanted to find out while in 
Stockholm was something about the value of peritoneo- 
scopy. Professor Jacobeus, who died last year, had 
used this for many years. Dr. Svarts stated that his 
enthusiasm for this method of examination had waned 
during the years and that during the last five years of 
his life he had used it only in cases of ascites, wherein 
he wanted to determine the cause in liver or peri- 
toneum. His enthusiasm for the thoracoscope did not 
wane : he used it for cutting adhesions preparatory to 
collapsing the lung in cases of tuberculosis and for 
localizing tumors. 

Sankt Eriks Sjukhus Hospital. Prof. Hilding Berg- 
lund is in charge of the fourth medical service at this 
hospital. His service is well organized and he has as 
his assistants. Dr. Bengt Ihre, Dr. Henrik Lagerldf 
and Dr. A. Rune Frisk. 

Dr. Ihre has shown that small amounts of hydro- 
chloric acid can be demonstrated in almost every case 
of apparent achlorhydria if continuous suction of the 
gastric contents is carried out following the injection 
of histamine. He has also shown that when the vagus 
nerves are stimulated by giving 16 units of insulin 
intravenously, the injection of histamine, intramuscu- 
larly, Mill produce some secretion of some free hydro- 
chloric acid in an even greater percentage of ap- 
parently achlorhydric patients. Ihre is also studying 
gastric acidity in its relation to gastritis. He thinks 
that there are variations depending on the condition 
of the mucous membrane. Dr. Ihre has been doing • 
gastroscopy for some time and has much skill in this 
technic. 

The dietary management of the bleeding gastric or 
duodenal lesion is usually a liberal one in Stockholm 
just as it is in Copenhagen. 

If the patient is not vomiting, food and fluids are 
given freely. The treatment of peptic ulcer is again 
thought to be essentiall3’ medical. 

Dr. Lagerlof has been responsible for the clinical 
application of secretin in the study of pancreatic 
function. At Dr. Berglund’s suggestion he carried out 
a test for me, and showed that secretin obtained from 


animals will produce a flow of pancreatic juice in man. 
Bj' using a double tube with one opening in the 
stomach and the other in the duodenum, he prevented 
gastric secretion from entering the duodenum and se- 
cured almost pure pancreatic juice, at least from those 
patients with a competent sphincter of Oddi. Secretin 
increases especially the volume and the alkaline con- 
tent of the pancreatic juice. On the other hand, the 
concentration of the enzj'mes is more markedly in- 
fluenced by stimulation of the vagus nerves by insulin 
or pilocai'pine. Food likewise increased the concen- 
tration of enzymes in the juice. Dr. Lagerlof agreed 
that probably in the future, it will be found best in 
testing pancreatic function to use secretin and pre- 
digested food together as stimulants. He insisted, how- 
ever, that the use of secretin alone could disclose major 
and minor variations in the functional and secretoiy 
capacity of the pancreas. 

ENGLAND 

It is alwaj's stimulating to visit the great London 
hospitals. 

London. — Guy’s Hospital. Sir Arthur Hurst’s Tues- 
daj' afternoon clinic was attended. Two cases were of 
e.special interest; the first was one of chronic intus- 
susception of an adult in e.xamination of whom a 
sausage-like tumor could be palpated in the right upper 
Quadrant of the abdomen. There had been a long 
history of intermittent obstruction. The second case 
was one in which malnutrition was the chief symptom. 
The patient had undergone gastrojejunostomy many 
years previously. After repeated roentgenologic ex- 
aminations, a gastrocolic fistula was demonstrated. 
Exploration had revealed only a very small, sinus-like 
tract, the narrowness of which explained the difficulty 
the roentgenologists had had in demonstrating its 
existence. Sir Arthur believed that the long pre- 
operative preparation of the patients was a factor in 
the low mortality rate which he attains in these cases. 
He cleans out the bowel and uses a low residue diet. 

Hammersmith Hospital. This is a part of the Uni- 
versity of London postgraduate Medical School. The 
medical service under Professor Fraser and Reader 
Aitken is excellently organized. A case of multiple, 
tuberculous strictures of the bowel with a blood 
picture of pernicious anemia was presented as an illus- 
tration of the role which defective absorption can play 
in the production of macrocj'tic anemia. A full-blown 
case of scurvy was also seen with, strange to saj’, a 
negative tourniquet test. 

Hospital of Tropical Diseases. Dr. M. Hamilton 
Fairley showed manj’ interesting cases of sprue and 
atypical av’itaminosis. In his e.xperience, tropical sprue 
responds much more favorablj^ to the administration 
of liver extract than does nontropical sprue. Dr. 
Fairle3'’s pathologic studies on cases of sprue have led 
him to discard the theor3’ that atroph3' of the mucous 
membrane is responsible for the lack of absorption of 
fat and proteins in this condition. 

Note: It is always interesting to hear at first hand 
what’s new medfeally in foreign countries, and it is 
particularly interesting to hear from a traveler and^ par- 
ticularly- from a traveling gastro-enterologist whose inter- 
ests -are our own. Because of this we would be happy- to 
publish from time to time in the columns of this Journal, 
interesting accounts of medical observations made abroad. 

Dr. Mandred Comfort has just returned from Europe, 
and I have asked him to tell us here briefly- of his ex- 
periences in the Scandinavian countries and in London. 

— The Editor. 



A Leader in Gastro-enterology Says . . . 

“The recent advances in gastro-enterology have been of 
such magnitude and distinction that they engender in us a 
just pride and renew our determination to press forward 
toward our goal of perfection.” 

Dr. Ernest H. Gaither, Baltimore, Md., in his address at Kansas City before the section 
on gastro-enterology and proctology of the 

The American Journal o£ Digestive Diseases 

• Now in its fourth year of publication — without alteration in its fixed principle of giving to 
the reading members of the medical profession the contributions of the best clinicians and 
investigators in the United States, Canada and Europe. 

A So formulated, and edited by one of the most capable and select editorial groups in contem- 
porary medical journalism, the Journal has made unusual progress during the compara- 
tively short period of publication . . . today, the editorial ofiice is constantly in receipt of 
very valuable manuscripts which collectively form a cross section of new gastro-enter- 
ological thought, 

^ The absence of “politics” from this set-up ensures to the reader an unbiased preliminary 
evaluation of submitted material by men pre-eminently qualified to judge the worth of 
MSS in the various sub-fields of this broad specialty. 

^ Meeting the growing difficulty of prompt publication, the Journal is constantly diminish- 
ing its back log of material by insistence more and more, as time goes on, upon the idea 
of BREVITY in writing. 

• The American Journal of DIGESTIVE DISEASES is not only making friends but it is 
KEEPING friends. The renewal percentage each year and each month is a positive proof 
of the sound, month-by-month value of the publication, and it is recognized that this 
Journal provides today, as no other publication ever provided, a trustworthy postgraduate 
education in a field much more intricate and fascinating than has been generally supposed. 

% Once upon a time gastro-enterology was generally regarded as a specialty contaminated 
by faddism and quackery, but the pioneers, many of whom are still living and active on this 
editorial board have lifted it to the level of a strictly ethical study — and the Journal is 
playing an important role in facilitating this important branch of medical practice. 
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An Open Letter to the Physicians of North America 


Do you realize that 60 per cent of all symptoms in 
general practice arise from the digestive tract? 

Many diseases are intrinsic, and many at a distance 
reflect their symptomatology with great facility in the 
alimentary canal . . . 

Is diagnosis of digestive diseases easy? 

Apparently not. The old rule of thumb — "appendix, 
ulcer, or gall bladder” is no longer useful. We are be- 
coming gradually acquainted with the disorders and dis- 
eases of the colon and reducing this information to some 
semblance of order. Physiology, bacteriology, chemistry, 
parasitology, clinical observation, animal experimentation, 
roentgenology, nutrition, allergy and psychology are the 
organized methods of approach to a fuller knowledge of 


digestive diseases. And there still lies beyond, the dark 
continent of the small intestine, concerning which so little 
is positively known. 

To the scholar, what is offered by this Journal is indis- 
pensable. 

To the man too busy to indulge his yen for applied re- 
search, may w-e say this — an hour a month with the 
American Journal of Digestive Diseases will provide the 
key to •praeticttl suecess in this most important, difficult, 
but "treatable" Reid. 

Spend $6.00 for a year or $10.00 for 2 years NOW. Join, 
the increasing group of doctors who enjoy this periodical. 
The card below is attached for your use, and is postage 
free. 
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seemed to aggravate the ulcer so that perforation and 
death took place more quickly than usual. 

Forty dogs were then injected with the anterior 
pituitary-like hormone from the urine, and on the 
average these sum'ved over 100 days. In 50 per cent 
of the animals necropsied there was no sign of ulcer, 
and in half of the remainder there were histologic 
signs of healing in the ulcer. In only about 15 per cent 
of the treated dogs did the ulcer perforate. IVhen 
one remembers that Mann-Wil)iamson dogs usually 
succumb to a perforated ulcer within two or three 
months, it is remarkable that seven of the forty dogs 
treated are still alive and well, most of them nearly a 
year after the operation. 

Sandweiss and his coworkers then inactivated the 
anterior pituitaiw-like hormone by heating it four- 
hours at 90° C. and injected ten Jlann-Williamson dogs 
with this inactivated e.vtract. Xine of these animals 
died with the typical jejunal ulcers. 

The next question that occurred to Sandweiss and 
his associates was whether the urine of normal persons 
contained the protective substance. Actuallj-, when the 
urine of normal, nonpregnant women was e.xtracted 
according to the technic used in preparing the anterior 
pituitary-like substance, and when this extract rvas 
used in the treatment of ten dogs, it also was found to 
be protective. The workers then made a similar extract 
from the urine of men and women with ulcer, but 
when this was injected into Mann-Wlliamson dogs it 
seemed to do haim, and the ulcers became more de- 
structive to life. 

Sandweiss, Saltzstein and Farbman are careful to 
point out that because of the small number of animals 
used for the last described e.xperiments, they cannot 


yet be certain about the results; they are onlv sug- 
gestive. 

Walter C. Alvarez, Rochester, 


XEW HOPE FOR THE EPILEPTIC 
/~hNB of the most hopeful and interesting announce- 
ments made recently is that of Drs. H. H. Merritt 
and T. J. Putnam of Boston, who have found a drug 
which is much more efficient in quieting the brain and 
preventing convulsive seizures than are the ones previ- 
ously available. These workers took advantage of the 
fact that b.v certain operative procedures they can 
produce a disease in the cat which much resembles 
epilepsy. Using these cats as test objects, they tried 
one chemical substance after another until they found 
some that controlled the convulsions better than did 
bromides and pbenobarbital. The best dj-ug found in 
this wa.v was diphenylhydantoin. 

They now report that in 77 per cent of patients with 
a severe type of epilepsy, tested with the drug, the 
seizures were either completely prevented or else re- 
duced in frequency. Very fortunately the drug is able 
to quiet the brain enough to prevent the attacks with- 
out at the same time causing unpleasant drowsiness. 

Doubtless the drug will now be tried out extensively 
with the hope of relieving many other conditions in 
which the brain is abnormally irritable, and everyone 
will be keenly interested to see the results of these 
tests. If the usefulness of this new drug should prove 
to be as great in the hands of everyone as it has been 
in the hands of Drs. Merritt and Putnam, they will 
have earned a most honorable place in the hall of 
fame. 

Walter C. Alvarez, Rochester. 
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Chronic Intestinal Toxemia and its Treatment. By- 
James W. Wiltsie. Baltimore, William Wood and Co., 
268 pp., 1938. 

M .4XY a gastro-enterologist has doubtless wondered 
if there is anything of value in the treatment of 
so-called chronic intestinal toxemia with colon lavage 
done in the office with special apparatus. Most men are 
predi-sposed against the procedure because it is based 
on an ancient theory- of medicine which has been 
dragged out time and again in the last 4,000 years, 
only to be thrown back repeatedly into the junk room 
of medicine, and of course into the hands of irregular 
practitioners and laymen. It does seem that if the 
method had any real value it should have established 
itself in practice .vears ago. 

Actually, this little book by Wiltsie seems to be the 
best written and best documented apology for colon 
washfng that has as yet appeared. It is vvTitten by an 
earnest man with an 3I.D. after his name, obv-iously a 
man who w-ants to do the right and the scientific thing, 
and who has no sympathy with quackery-. As he says 
on page 4, “The rather prevalent tendency to ridicule 
the use and users of colon irrigations naturally damp- 
ens the interest of anyone w-ho otherwise might feel 
inclined to study their value. One brave enough to use 
them is apt to be regarded as either a fool or a knave. 
He is held under suspicion, ignored and avoided.” 


Unfortunately-, as so often happens, the phy-sieian 
who goes against the better judgment of his fellows, 
gets to feeling that they are influenced and bound 
solely by taboos. As Wiltsie says: “It is surprising 
what influence a professional taboo of this nature has 
upon the mental processes of the individual members. 
They do not seem to be able to think independently or 
reason logically. Rather than accepting their training 
and education as an emancipation of thought, and feel- 
ing free to use their knowledge in constructive way-s, 
they are restrained by authority and fear of ridicule. 
However, there is no place for creeds in medicine; but 
having satisfied the fundamental requirements of an 
adequate knowledge of the medical sciences, all that :.s 
required of us in the practice of our profession is in- 
tellectual honesty-, moral integrity, and mature judg- 
ment.” 

After this statement, the reader will be the more 
inclined to reject the teachings of the book if he finds 
that Wiltsie is living and working by a creed, and if 
he finds him dodging and saying nothing about all the 
important facts that are against his theory. 

Usually-, a wise, well-trained phy-sician with a large 
experience and good clinical judgment can tell after a 
Quick look through a paper or a book whether or not 
the writer had the clinical and scientific judgment to 
walk warily in the narrow path between science and 
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pseudo-science. He can judge the author in a minute 
by the quality of his case reports, and he will damn 
him promptly if it is obvious that with his pet pro- 
cedure he was' trying to cure e%’erything under the 
sun, 01 ' that while busy washing the colon, he failed to 
note that the patient had a gall bladder full of stones 
or an ulcer, or a manic depressive insanity, or just a 
plain, everyday neurosis. Thus, recently, the reviewer 
happened to see a patient who had had his colon 
washed strenuously for months by a well-known man 
with an M.D. after his name. It was not surprising 
that the patient didn’t get well, seeing that his trouble 
was not in his colon but in his head. If the physician 
had been less busy colon-washing he would have noted 
the slight paralysis of the face, the slight aphasia, 
and the complete character change that followed a 
stroke. 

I\Iany of Wiltsie’s case repoi-ts show that he realizes 
that every disease cannot be cured by irrigations, 
which is a tremendous step fonvard for a colon washer. 
Unfortunately, Wiltsie is not clear as to what the syn- 
drome of chronic intestinal toxemia is. As he says on 
page 6, "Since this syndrome is not a well-defined 
entity, but presents different pictures in different indi- 
viduals, pathognomonic signs and symptoms are not 
to be expected. The condition must finst be suspected, 
then proved or disproved. If it is present we shall have 
little difficulty in checking the findings as of intestinal 
origin. In addition to purely subjective evidence, we 
may find anemia, abnormal blood-pressure, increased 
blood sedimentation rate, increase of the conjugated 
end-products of intestinal putrefaction in the urine, 
loss of weight, catarrhal conditions of the mucous 
membranes, specific blood agglutinins, etc. Singly, or 
in twos and thi'ee.s, these findings mean nothing, bat 
linked with others commoniy found, the history of the 
case, subjective symptoms, etc., the presumption that 
our suspicions are justified will increase as the evi- 
dence multiplies. Improvement under therapeutic test 
forms the final link in our diagnostic chain.” 

One suspects from this that pretty neariy anything 
can be accepted b.v the colon washer as grist for his 
mill. 

On page 18 Wiltsie says, “In all chronic toxemias 
and infections I vnw proceed on the assumption that 
the colon is invariably involved, (Italics are the re- 
viewer’s. This book looks a bit like a creed) and tre.rt 
it regardless of the presence of other foci. In actual 
practice I have demonstrated, at least to myself, that 
it is better practice to treat the colon before attemp- 
ting tbe removal of other known foci, since many of 
these will clear up spontaneously as soon as the colon 
is functioning normally.” 

This, of course, reveals the author as a bit more en- 
thusiastic about his method than most gastro-enter- 
ologists could bring themselves to be. One could easily 
go through the book and show many instances of weak 
reasoning or of the quoting of scripture to a purpose. 
Many things Wiltsie says are self-evident would be 
pretty hard to prove to most physicians. 

Another way in which one can quickly judge of a 
man’s good sense and general trustworthiness is by 
watching to see how he chooses the authors whom he 


quotes, and whether he quotes with equal confidence 
the pronouncements of unscientific men, whose work is 
not accepted by the medical profession, and of able 
and revered leaders in fields of research. Actually, 
Wiltsie would have greatly strengthened his argument 
by not quoting certain men as approvingly as he does. 

The next question asked by the reader who is trying 
to form an opinion of an argument is: Did the writer 
face squarely every bit of evidence that was against 
his theory or did he ignore it? In this case, one im- 
mediately looks through the book to see if there is any 
adequate discussion of those scores of research articles 
on autointoxication which were summarized and evalu- 
ated in 1924 for “Ph.vsiological Reviews.” llow does 
Wiltsie face these many reports of laboratory investi- 
gations, nearly all of which failed to support the theory 
of intestinal autointo.xieation? Unfortunately Wiltsie 
does not even mention this outstanding article in his 
bibliography. 

It has always been a puzzle to the reviewer what the 
difference is between an enema given to herself by a 
patient at home, and an irrigation given by a quack or 
a doctor in his office, and hence we are particularl.v 
disappointed in that the book does not clear up our 
doubts on this point. There must be a huge difference 
because one reads on page 234 the astounding state- 
ment that “the use of enemas during or following a 
series of irrigations should be strictly forbidden, not 
only because a pernicious habit may be acquired, but 
also because thei'e is nothing better calculated to upset 
cveiything that colonic therapy is endeavoring to ac- 
complish”! One would think from this that the most 
important thing Wiltsie could do is to show his readers 
exactl.v wh.v an enema given at home is so dangej'ous 
and harmful and why one given in the office is so 
Jieneficient. We searched through the book for more 
light on this, the most important problem raised by the 
author but failed to find it. 

There is some help on page 109, where Wiltsie 
quotes from Bastedo to the effect that, “the term irri- 
gation conveys the idea of washing; thei'efore, while 
the ordinary enema is given with the purpose of in- 
ducing defecation, the irrigation is administered, not 
to induce defecation but to wash out material situated 
above the defecation area and to lavage the wall of the 
bowel as high as the water can be made to reach.” This 
helps, but still we are left a little puzzled. 

Of course, all theories aside, the final test of any 
method is what it can do. One must e.xpect many 
persons to feel better while the colon is being kept 
clean but it is hard to see why there should be any 
permanency in the results after the irrigations are 
stopped. 

If there is one disease which colonic irrigation might 
conceivably help, it should be chronic arthritis, but it 
would seem that Wiltsie’s results in this field have 
been poor, because instead of bragging about them, he 
quotes from the writings of others, and suggests the 
use of vaccines. 

We have here, then, a book written with much de- 
votion and with more clinical acumen than is met with 
in most colon washers. But still the reviewer is not 
convinced that it would pay him to put in a colon 
washing table. Perhaps he is just getting old and "set 
in his ways.” 
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CONNOTATIONS 
H. J. Sims 
Denver, Colorado 

Pohl, in 1737, gave a fairly ac- 
curate description of prostatic calculi. 
As late as 1838, Civale stated: “Their 
origin is very dark; they have not 
been studied accurately enough so that 
it can be said under what pathological 
conditions they are formed, nor what 


organic changes lead to their for- 
mation.” 

Biliary peritonitis of obscure origin 
was first reported by Saunders, in 
1783. A fourteen year old boy, after 
falling from a tree was bled and 
purged for four days because of 
severe pains in the abdomen. His ab- 
domen gradually enlargened and on 
the twenty-fourth day two gallons of 



The loss of ivater from the tissues which is so frequently symptomatic 
of summer diarrheas and other hot weather affections tends to carry 
with it a depletion in alkali and mineral reserves. 

You can meet this deficiency successfully and in a convenient, 
pleasant form for your patients by prescribing Alka-Vess. 

Each tablet contains the buffer salts calcium-di-hydrogen phos- 
phate 3 grs.; potassium bicarbonate 1 gr.; magnesium sulphate 
(dried) 1 gr.; sodium chloride 1 gr.; citric acid 19 grs.; sodium bi- 
carbonate 31 grs. 

In convenient tubes of 25 tablets. 

EFFERVESCENT PRODUCTS. Inc 

ElKHABT INCIAN* 


bile was removed through a trocar. 
On the thirty-seventh day he was 
again tapped. The trocar entered the 
intestine and he died of peritonitis 
five days later. 


Drainage of the abdominal cavity 
as now practiced was developed after 
McDowell began performing ovariot- 
omies. It was found in most of the 
fatal eases a collection of serosan- 
guinous fluid formed in the pelvis. 

Drainage through the cul-de-sac was 
first attempted by Keith, in 1864. He 
also introduced intraperitoneal drain- 
age through the rectum. Celsus, so 
far as is known, first drained the ab- 
domen for the removal of ascitic fluid. 
His tubes w'ere made of lead and brass 
and tapered to prevent slipping into 
the abdomen. Galen, in the second 
century, and Avicenna, in the e- 
levcnth, used the same technique as 
Celsus. 


Adenoma of the liver in young in- 
fants suggests the congenital origin 
of these tumors. Wagner, in 1861, 
described such an instance in a nurs- 
ling. 

The first detailed description of 
fibrous osteoma of the jaw was pub- 
lished by Menzel, in 1872. The tumor 
was noted by the patient over a period 
of twenty-five years. It was removed 
because of partial obstruction of the 
air and food passages. 

Bennett, in 1881, exhibited before 
the Dublin Pathological society a 
series of fractures of the metacarpal 
bones. Such fractures are recognized 
as Bennett’s fracture. 


John Hunter transplanted cocks 
spurs into their combs. _ The spurs 
grew to an enormous size. He at- 
tributed the excessive growth to in- 
flammation, believing that an inurease 
in the blood supply stimulated heal- 
ing by giving power of action. 

Diverticulosis of the colon was des- 
cribed by Cruveilhier, i" J';;- 

chow in 1853, by Rokitansky in 1856. 
These investigators are usually given 
credit, however. Bailies’ Morbid Ana- 
tomy published in 1794, recognized 
sacculations of the colon. 

Trephining for depressed fractures 
of the skull was done in nncient 
Egypt. Hippocrates observed that 
fractures with depression were not 
particularly dangerous unless the 
membranes were ruptured. 

Lanza and Higgins were the first 
Americans to make a comprehens.vj 
report on silicosis. The 
1 recent one for Ramazzini, m 1700 
iescribed the condition. 

Richter, in 1778, gave a uompk e 
icientific description of a hernia 
vhich now bears his name. Treves 
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sugfrested that this type of hernia be 
called Richter’s hernia to differentiate 
it from the hernia of Littre. 

Wh\te, David and O’Recan, Rolland 
Complete Prolapse of the Rectum. 
New Zealand Med. Jour., S6:SS1- 
382, Dec., 1937. 

The injection method of treatment 
of rectal prolapse is not entirely safe. 
A case is reported in which sloughing 
of the rectal wall occurred with severe 
and repeated secondary hemorrhage. 
Temporary colostomy and six hlood 
transfusions in the course of seven- 
teen days were considered necessary 
in treatment. The end result was 
complete cure. 

Hanes M. Fowler, Fort Wayne 

Carmadt-jones, D. W. 

Disorders of the Pituitary Gland 
in Relation to Circulatory and 
lifctabolic Disturbances. Med. 
Jour, of Australia, I:i39-J,i0, 
March 5, 1038. 

Anterior pituitary' excess leads to 
overgrowth, hypertension increase in 
basal metabolic rate, ivith at present 
an imperfectly traced influenced on 
the other endocrine glands. No medi- 
cation is of any service in these cases. 
A detect of the anterior lobe of the 
pituitary loads sometimes to wasting, 
sometimes to obesity and a low basal 
metabolic rate. Patients with these 
conditions may be capable of treat- 
ment with anterior pituitary e.\tracts. 
Water metabolism is controlled by the 
hypothalamus and posterior lobe of 
the pituitary, and persons suffering 
from excessive loss of water may be 
treated by posterior pituitary extract. 

Hanes M. Fowler, Fort IVajme. 

CONNOTATIONS 
H. J. Sims 
D enver, Colorado 

Placenta accrcta, a comparative 
raie condition was known to the older 
obstetricians. Morgagni made men- 
tion of the condition and commented 
that it was difficult even with a bis- 
toury, to separate the placental tissue 
from the uterine muscle. 

Ricd, of Erlangen, a German sur- 
geon, was the first to recognize tuber- 
culosis of the flat bones of the vault 
of the skull. His article appeared in 
1842, however, the cases were ob- 
served in 1838. 

Carcinoma of the male breast w.as 
mentioned in the writings of Arcaeus 
(1403-1573). Hildanus (1537-1C19) 
dc.scribed a similar case. It was not 
until 1872 that a systematic study of 
this disease was made by Horteloup. 

Le Gallois, in 1812, Knox in 1830, 
and Barlow in 1854, reported rupture 
of the symphysis pubis articulation in 
paituricnt guinea pigs, seals and 
cows. 


Hahn in 1881, conceived the idea of 
sewing the perirenal fat to the walls 
of the lumbar incision. He named his 
procedure nehprorrhaphy. 

In 1870, Gilutore made the de- 
liberate and successful effort to re- 
move a kidney during pregnancy. 

The first case of ilopectineal bur- 
sitis was reported by Fricke of Ger- 
many, in 1834. Joly, in 1847, recog- 
nized the second case. 

As far back as 1874, Carl Reuber 
demonstrated that certain definite 
changes occur in the synovial mem- 


brane in immobilization of norn 
joints. 

Gastrostomy was first suggested 
Eggebert, in 1837. Elaudlot, in 18 
performed this operation on a di 
In 1843, both Scdiolat and Nclaton 
dependently and successfully earn 
out this procedure in man. Only a fi 
less than forty modifications of t 
original procedure has been offerei 

Scoliosis is one of the oldest cc 
ditions described in medical literatu 
Hippocrates used this term to dcscri 
any twisted spine. 
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William Turner, in 18S6, wrote 
“with the exception of the skull no 
portion of the skeleton presents 
greater individual variations than the 
pelvis”. Vesalius’ drawing of the pel- 
vis showed the sacrum to consist of 
six segments. Oddly, the writings of 
Deventer published in 1725, also des- 
cribes the sacrum as consisting of six 
segments. 

Sprague, E. W., Schaaf, R. A., Mac- 
Arthur, C., Hawkes, S. Z., Haut- 
MAN, H., AND Haley, P. W, 

A Study of Appendicitis. S. G. 
O., VoL 66, No. 2, pp. 166-172. 
Feb. 1, 1938. 

The authors present a review of 
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1463 consecutive cases of acute ap- 
pendicitis, all of which were operated 
upon. The technique was practically 
the same in all cases; the appendix 
being crushed, ligated, then severed 
with a cautery and inverted by means 
of a purse string suture. A row of 
Czerny-Lembert sutures is used to 
cover this and the raw edges of the 
meso-appendix. The appendix was not 
removed in three cases, which were 
complicated by general peritonitis. 
In septic cases great care is exercised 
to protect the healthy peritoneum. Ab- 
scesses are drained wthout entering 
the general peritoneal cavity if pos- 
sible. The history of chills or the 
presence of a remittent type of fever 
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curve was taken to indicate the pre- 
sence of the thrombophlebitis of some 
extent. 

The authors have not used the so- 
called expectant treatment in any of 
these cases because they feel unable 
to judge which cases may localize 
safely and which ones may extend and 
continue to spread. 

The conclusion is apparent from 
this study that operation is compar- 
atively safe during the first 18 hours 
after onset. After that time the 
danger rises in direct proportion to 
the time elapsing between the onset 
and the time of operation. The mor- 
tality in this series of cases is 2.73 
per cent. 

Ten tables accompany the article. 

Nelson M. Percy, Chicago. 

Gaunt, Willum E., InMNO, James T. 

AND Tho.mpson, William. 

Calcium and Phosphorus Deficien- 
cies in a Poor ffuman Dietary. 
British Med. Jour., 770-77S, April 
9, J9SS. 

Experiments are cited in which it 
was shown that the nutritional value 
of a poor human dietary can be 
greatly improved by the addition of 
milk, and green food supplements. 
Experiments reported here demon- 
strate that in rats bred from stock 
this improvement is due largely to the 
calcium and phosphorus contained in 
the supplements. This conclusion is 
based upon a comparison of the rate 
of the gronth, calcification of bones 
and teeth, and reproductive per- 
formance in various groups of rats, 
all bred from stock. 

Hanes M. Fowler, Fort Wajme. 

Vaughan, Warren T. 

Food Idiosyncrasy as a Factor of 
Importance in Gastro-enterology 
and in Allergy. The Review of 
Gastroenterology, March, 1938. 

The first reference in all literature 
which might be taken as pertinent to 
the subject of food idiosjmerasy was 
the statement of Lucretius, a Roman 
— ^“One man's food may be highly 
poisonous to another," since corrupted 
into “One man's meat is another man s 
poison." Allergy and idiosyncrasy 
mean precisely the same thing today, 
although perhaps the term "sensitive 
in connection with foods might be con- 
sidered more general. Woltf-Eisner s 
suggestion in 1906 that hay fever 
might be an allergic disease fir.st 
showed that there might be a connec- 
tion between experimental anaphy- 
laxis and spontaneous clinical disease, 
but it was not until 1910 that Doerr 
suggested a common basis for food 
idiosyncrasy and anaphylaxis. The 
first book on clinical allergy, by Slinet 
and LeCIercq in 1913, devoted only 
nine pages to food allergy and con- 
cluded that the phenomenon must be 
quite rare. Schloss in America in 
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1912 applied skin tests and showed mouth. The classical allerg'ic reaction 

that, while explosive instances of food in the stomach is associated with 

allefgj’ were not common, that a wide nausea and vomiting soon after the 

variety of milder symptoms could be ingestion of the allergic excitant: if 

attributed to the same cause. Allergic the latter is not vomited, the colon 

sj-mptoms referable to the digestive may later react with diarrhea and 

tract may result from food or drugs. even true mucous colitis. Even peri- 

The two commonest manifestations in anal eczema may be due to food 

the lips and mouth are angioneurotic allergy and it seems that about one- 

edema and stomatitis following the in- third of cases of pruritis ani and peri- 

gestion of foods or drugs or the anal eczema, which are not due to 

use of dental powders, pastes, mouth pathologic conditions in the rectum 

washes or even chewing gum. The re- can be relieved by a carefully studied 

current form of herpes labialis is not plan of food avoidances. It is prob- 

infrequently associated with food ably true that at times symptoms of 

allergy, and the same applies to many gall bladder disease are due not to 

cases of recurrent canker sores in the gall bladder infection but to the 
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effects on the gall bladder of food 
allergj-,_for it has been shown that in 
a sensitized animal, the local chemical 
irritation of a tissue may result in 
the accumulation of antigen at the 
point irritated: and it is recognized 
that the empirically-discovered gall 
bladder diets usually eliminated such 
definitely allergy-producing foods as 
strawberries and sea foods. Thus 
allergj- may become a local compli- 
cation superimposed upon the basis of 
an infected gall bladder. For the same 
reason, some cases of peptic ulcer 
have superimposed upon the ulcer a 
definite tendency to local allergic re- 
action, and in such cases the avoid- 
ance of the allergj'-inducing food 
(notably milk) may result in sj-mpto- 
matic improvement veiy promptly. At 
times the symptoms of appendicitis 
may be imitated by food allergy. Some 
patients with characteristic histoiy of 
chronic appendicitis, but who did not 
improve after operation, were found 
to have marked eosinophilic infiltra- 
tion of their amputated appendices, 
and it was considered that this "ap- 
pendiceal allerg}’” was but a part of 
an allergic colitis. The Walzer re- 
action suggested that possibly pro- 
teins are often absorbed from the di- 
gestive tract in a sufficiently un- 
altered state to be antigenic after ab- 
sorption, but the further work of 
Thiers and Chevallier indicated that 
even after gastric digestion and after 
removal of protein by ultra-filtration 
food could still be allergy-producing. 
Possibly the active factor is not the 
protein but an associated hapten. The 
leukopenic index is more reliable than 
the skin tests in determining allergic 
substances in individual cases, but 
both ought to be used. The elimination 
diets of RoVi’C or the food diary of 
Vaughan are useful in detecting the 
offending food in many obscure cases. 
At the lowest estimate ten per cent of 
the population of the United States is 
frankly allergic, and for that reason 
it becomes evident that allergy must 
play a considerable part In the study 
of gastro-intestinal sjTnptomatoIogy. 

Levine, A. L. and Shusiian, Jloaais. 
The Value of the Medical Plan of 
Treatment in Intestinal Obstruc- 
tion. The Review of Gastro-cntcr- 
ology, March, 1938. 

A middle position mav be dis- 
covered between those who believe 
that intestinal obstruction is invari- 
ably a surgical emergency and those 
who do not, and careful Rtudy,_ under- 
taken for the purpose of creating dis- 
tinctions may persuade medical nihi- 
lists that medical treatment has a 
definite place, not only because many 
eases ought to be operated upon only 
as a last resort hut because medical 
treatment forms a vital pre- and post- 
operative requirement, none too well 



BASIC OPERATIONS IN COMMERCIAL 
CANNING PROCEDURES 

VI. COOLING THE TIN CONTAINER AFTER THERMAL PROCESSING 


• On this page we liavc previously deseribed 
certain basic operations in commercial can- 
ning procedures. These have included 
cleansing of the raw material; blanching; 
exhausting or pre-heating; scaling the tin 
container; and thermal processing of the 
scaled container. In this — the last of this 
series — we shall discuss the final basic 
operation, namely, the cooling of the sealed 
can immediately after the heat process. 

One main reason for rapid and thorough 
cooling of the can contents — as soon as the 
objective of the heat treatment lias been ful- 
filled — is more or less self-evident. Prompt 
cooling cbccks the action of the heat and 
thus prevents undue softening in texture or 
change in color of the food. Also important, 
particularly in the case of foods of an acid 
nature, is the prevention of excessive 
chemical action between the food and the 
metal container, which may occur if the 
contents of the can remain hot for an c.x- 
tended period of time. In modern practice, 
two tTOCs of cooling arc commonly used, 
namely, air cooling and water cooling. 

Air cooling, as the name implies, involves 
cooling of the tin container by facilitating 
radiation of its heat into the air. This type 
of cooling is adaplablc to certain products 
in small cans. In other products, or in the 
case of larger cans, it is employed chiefly 
when the slower loss of heat, characteristic 
of this cooling method, is essential cither 
for preservation of the food, or for the pro- 
duction of certain quality characteristics in 
the final product. Modern air cooling is 
accomplished in well ventilated, specially 
designed warehouses where the cans are 
piled in rows, allowing ample space between 
rows for clficicnt air circulation. 


Tlic several methods of water cooling and 
the technique by which they are carried 
out are detailed elsewhere (1). Briefly, 
water cooling may be effected in a variety of 
ways. The hot cans may be cooled by ad- 
mitting water into the retort in which they 
were processed, or they may be cooled after 
removal from the retort by conveying the 
cans through tanks of cold, running water 
or through cold water showers. Large size, 
or irregularly shaped cans — processed un- 
der steam pressure — must be cooled in the 
closed retort at the end of the process to 
avoid undue strain on the containers. This 
is accomplished by "pressure cooling” in 
which pressure is maintained in the retort 
during the cooling of the cans, to counter- 
balance the pressure which develops during 
the process witliin the can itself. Commer- 
cially, cans arc water-cooled to about 100°F. 
so that enough residual heat remains to 
dry the can exterior. 

Present day canners arc fully aware of the 
importance of cooling their products rap- 
idly and completely as soon as the process 
is completed, in order to insure the produc- 
tion of canned foods with high quality 
characteristics. Consequently, in modern 
canneries the cooling operations arc strictly 
supen'ised like the other basic operations in 
the commercial canning procedure. After 
inspection and labeling, the cooled cans are 
then ready to enter distribution channels 
for delivery to the consumer. 

In this scries of six discussions, wc have 
attempted not only to describe the basic 
steps in commercial canning procedures, 
but also to explain their purposes. Wc trust 
this scries may help bring a better under- 
standing of this important method of food 
preservation. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 

0) 19)6. A Coraj'Icff Coor»c in Csnsinc, CJ. TTi? Cattaio^ TraJf, pjlurtorr. 


This is :hc ihirtY-niiilh in a scries of monthly nrtidrs, ir/iic/i summarize, 
fnr^mir conivnirnce, the conclusions about cnnnnl foods reached h)- author- 
ities in nutritional research. IFc imnf to niahe this scries ealiiable to sou, 
so lev nsl; sour help. irUI svu tell us on a post card addressnl to the elmcri- 
can Can Company, j\cjc I orh, A. I .. ichat phases of canned foods hnotcl- 
Cflpe are of greatest interest to j-ou? Your suggestions trill determine the 
subject matter of future articles. 



The Sral of Aterptaner ilrnnlaa tlial 
the •tatanirnlM In till" ni!trrll"am"nl 
arc arcrptaltlr to ihr Council on Footl* 
of tlic American Medical A^ooclation. 
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KONSYL 


is N0N-IRRITATING and tends toward 
Normal Physiological Activity o£ the Bowel 


Doctor, have you used KONSYL ta promote peristalsis by bulk and 
lubrication in your cases of chronic constipation? 



A 'Tesspoonlal 
makes a 
tumblerful 
of "Jelly” 



KONSYL, the original concentrated vegetable mucilloid 
made from Plantago Ovata, does not irritate even the 
most sensitive gastro-intestinal lining. It is an effective 
lubricant, easy to swallow and does not interfere with 
the digestive processes. 

KONSYL is SAFE . . . EFFECTIVE . . . NON-HABIT 
FORMING ... and PRICED VERY REASONABLY. 



Write for clinical test sample and literature. 

Also manufacturers of L.A. FORMULA, containing Lactose, 
Dextrin and Plantago Ovata Concentrate. ajd s -38 


BURTON, PARSONS & COMPANY 

Sefvtng Phifsfcians since 1885 

Washingtonf DX* 


For bland diet therapy, 

especially ULCER cases 

. . . PABLUM 

pAR too often the bland diet prescribed for gastric ulcer, colitis, 
and similar gastrointestinal disorders is a deficient diet. 
“Pablum is rich in a wide variety of the accessory food factors 
and can be fed over long periods of time without danger of 
gastrointestinal irritation.” Its fiber content is only 0.9Sf. Yet 
Pablum contains 37 times more iron than does farina and is an 
e.xcellent source of vitamins B, and G. Also rich in calcium and 
phosphorus. 

Requires no cooking. Pablum can be prepared quickly and con- 
veniently at the office or shop simply by adding milk or cream 
and salt and sugar to taste. Can also be used in a variety of 
appetizing dishes to enhance their vitamin and mineral values. 
Pablum (Mead’s Cereal thoroughly cooked) consists of wheat- 
meal (farina), oatmeal, cornmeal, wheat embryo, alfalfa, yeast, 
beef bone, reduced iron and sodium chloride. 

Samples and literature sent on request of ■physicians. 

MEAD JOHNSON & COMPANY 

Evansville, Incl. U- S. A. 


recognized at the present time. Since 
obstruction is at times due tp fecoliths 
and encrusted gall stones attempting 
passage through the bowel, operation 
ought to be delayed until the colon 
can be flushed out and the stomach and 
duodenum drained by catheter in a 
double effort to relieve obstruction and 
intoxication, because so frequently 
operation results in death from surgi. 
cal shock even though the cause of the 
obstruction be very simple. Whether 
the cause be obstruction, paral.vsis or 
reflex ileus, the symptoms depend 
largely on the position of the block, 
high blockage being the most danger- 
ous and rapid in development, and re- 
sulting in a quick dehydration and 
chloride deprivation. Frequent lavage 
of the stomach via the nasal catheter, 
the introduction of fluids and dilute 
HCl through this catheter at inter- 
vals, oil enemas, interstitial injection 
of 2,000 cc. of glucose in saline each 
24 hours, the heat tent over the ab- 
domen, cardiac stimulants and mor- 
phine for rest are suggested, both pre- 
operatively and postoperatively. Com- 
plete cooperation between surgeon and 
gastro-enterologist spells a high 
measure of succes.s. 

De Rivas. Dajiaso. 

Th'’ Pational Treatment nf 
r^mehlo Dysentery with Sneeial 
Deference to the Eradication nf 
thf Parasite by ike Intra-eoionic 
Thermic Jlethod. The Deview of 
Gastro-entcrofoyy, March, ISSS. 

The author uses colonic instillations 
of a 1-5000 copper sulphate in .saline 
solution with glycerine and laudanum 
added, keening the temperature very 
close to 45 to 47 degrees C. It is a 
procedure which is non-effective or 
even dangerous in Inexperienced 
hands and depends for its efficacy 
upon the critical death point of en- 
dameba histolytica. He relies upon 
the sufficiently frequent use of this 
method more securelv than upon the 
use of any drug, and cheeks the pro- 
gress by the presence of amebao or 
cysts or occult blood in the stools, and 
the healing of the ulcer.®, but not by 
the presence or absence of symptoms. 
He quotes Smithies as sunport in the 
idea of ceasing to relv upon nianv ex- 
pensive drugs with claimed specificity 
of action, and eomnares Amebiasis to 
BjT)hilis. in that both disea.ses are 
more efficiently cured by prolonged 
careful application of simple and 
known remedies than b.v the erratic 
use of new and much vaunted ones. 


HAnTZELP, J. B. 

The Treatment of Fistulas of the 
Small Intestine. S. G. 0., Voi. CC, 
Wo. t, pp. lOS-llC, Jan., IPSS. 

The author discusses the treatment 
of small fistulas by means of paste.s, 
buttons, discs and other devices and 
presents his modification of the rubber 




tyi(a/)^yy ^ofvve^ 

y/t/ve NEW BROCHURE 

' Q)c ^otc ^H^vC? 

PRACTICAL, MODERN -SHATTERS DIETARY MONOTONY 



"The Diabetic Diet and Knox Sparkxing Gelatine” goes far 
beyond the old booklet in practical, comprehensive and varied 
rationale of tlie diabetic diet. It can save you a great deal of 
labor, time, and worry. No diet chart making or planning for 
your mild and moderately mild diahetic patients. 

Vital contents — Scores of daily menus providing from 1000 
to 2000 calories. Long lists of substitute foods and supplemetary 
food charts to bring variety into the daily menu. Every diet con- 
forming with modern concepts of "high fat” dietary treatment 
of diabetes. 

Composition and caloric value of all foods stated. The simple 
recipes are easily and economically prepared. 


Check Coupon Today For Number 
of Free Copies — No Obligations. 


KNOX SPARKLING GELATINE 

^clcitoic — .y/'o 


KNOX GELATINE LABORATORIES 
475 Knox Ave. Johnstown, N. Y. 

Send me at once Q copies of "The 
Diabetic Diet and Knox Sparkling 
Gelatine.” 

Name 

St, & No. 

City State 
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luocHor^ 

\y^(msSBEK)^ 

in Chronic Cholecystitis 
Toxic Hepatitis 
Stone-Free Cholangitis 

Duochol (Pkssner) provides the specific 
pharmacolog-ic influence needed in many 
afTections of the biliary passages. Con- 
taining highly purified bile salts and 
sodium salicylate (2 gr. of each), it in- 
tensifies bile secretion by the liver and 
increases cholecystic evacuation. Drain- 
age of the bile ducts and gallbladder is 
thus encouraged, leading to rapid sub- 
jective and objective improvement in 
chronic cholecs'stitis, toxic hepatitis, 
and stone-free cholangitis. 

Samples and literature sent 
to physicians on request. 

THE PAUL PLESSNER CoT 

oerioir ■ hichicak 


TRICflLSDTE 



Xow your patient gets 4 ',•4 ounces 
for the same price he formerly 
paid for the 4 ounce size. 


F. H. PAXTON & SONS, INC, 

409 e. Ohio Sneet Chicago, IB, A.J.D.D. 8-38 


disc. The efferent and afferent limbs 
of the fistula are probed and a wax 
model of the interior of the bowel is 
made. This is long enough to extend 
well into healthy bowel. This model 
is then cast in pliable rubber, which 
is inserted into the limbs of the fistula. 
Into the e.xposed portion of this rubber 
mold a hea^-j' silk suture is placed. If 
necessary two sutures are inserted at 
different points in the mold and fast- 
ened to a crossbar on the surface of 
the abdomen. As the fistula heals a 
smaller rubber mold is made and in- 
serted. Finally after the fistula is 
completely' healed the sutures may- be 
cut and removed and the mold will 
pass through the intestinal tract. 

Prerequisite to the success of this 
method is the complete absence of any' 
degree of intestinal obstruction below 
the fistulous opening. 

Eighteen figures from case reports 
and a bibliography accompany the 
article. 

Nelson M. Percy, Chicago. 

Hawkes, Stuast Z. 

Thrombophlebitis of the Appendi- 
ceal Vein Complicating Acute 
Appendicitis. S. G. 0., Vol. CB, 
No. 1, pp. 02-78, Jan., 1338. 

Thrombophlebitis of the appendiceal 
vein occurs when the infection tends 
to spread through the tissues. This 
thrombus serves to stop the spread of 
infection, but if the infection is so 
virulent as to cause enlaxgement of 
the thrombus and extension of it 
praximally in the appendiceal vein 
small emboli may break off and lodge 
in the liver. Such a happening is usu- 
ally denoted by- the occurrence of a 
chill and a sharp rise in the patient’s 
temperature. This is frequently the 
beginning of a liver abscess and 
marks that case of appendicitis as one 
with a more grave outlook. If the 
thrombus has extended beyond the ap- 
pendiceal vein and is giving off small 
emboli from a point in the ileo-colic 
vein it should bp excised or ligated at 
the time the appendi.x is removed. If 
simole appendectomy without excision 
or ligation of the thrombosed vein is 
performed the patient will continue to 
I have chills post-operatively and the 
possibility' of the development of a 
' liver abscess becomes much greater, 
i' The author describes the course of 
\ the appendiceal and the ileo-colic vein 
i and points out that the ligature should 
I be pi'aced at a point distal to the 
, juncture of that vein with the right 
I colic vein, 

‘ Early' recognition and proper treat- 
ment of this type of appendicitis the 
I author believes may contribute to 
lowering the mortality' rate of ap- 
pendicitis as a whole. 

Three figures and a summary of 
eight cases accompany the article. 

Nelson M. Percy, Chicago. 


Ber.ua.v, J. K. 

Congenital Anomalies of the 

Rectum and Anns. S. G. 0., Vol. 

BB, No. 1, pp. 11 - 22 , Jan., 19SS. 

Congenital anomalies of the rectum 
and anus are rare. Their diagnosis 
presents no difficulty but recognition 
of the type of anomaly present re- 
quires a complete knowledge of the 
embyological development of the 
mesentcron and proctodeum. 

Anomalies of the anus arise from 
maldevelopment of the proctodeum, 
while those of the rectum result from 
maldevelopment of the mesonteron. 
An accurate anatomical classification 
as proposed by Fraser, follows: 

1. Congenital narrowing of the 
anal canal. 

2. Congenital occlusion of the anal 
canal. 

3. Abnormal location of the anus. 

4. Congenital absence of the anus. 

5. Total absence of the rectum. 

6. Atresia of the lower end of the 
rectum. 

7. Jlembranous occlusion of the 
rectum. 

8. Recto-vaginal, recto-urethral and 
recto-vesical fistulas. 

The symptoms are those of complete 
or partial intestinal obstruction with 
distension of the abdomen. In the 
fistulous types the parents will have 
noted that there is an abnormal open- 
ing with an absence of the normal 
anus. 

The diagnosis Is difficult. X-ray ex- 
aminations with the bahy held in an 
upside down position will reveal the 
position of the hind gut if it contains 
gas. Gas is rarely present beyond the 
hepatic flexure during the first 24 
hours of life. Fluoroscopy with mas- 
sage of gas into the bind gut is a 
valuable method. Injections of 1214 
per cent sodium Iodide into an ex- 
ternal fistula W'ill reveal the course of 
an internal fistula if one is present. 
Colostomy and digital exploration of 
the bind gut is dangerous. 

Treatment depends on the tsTJO of 
anomaly present and the accuracy 
of diagnosis. Colostomy should be 
avoided if possible. Dissections should 
be made from below through a longi- 
tudinal incision from the perineal 
body to the tin of the coccy'X. This ■ 
will be through the sphincter muscle 
which develops independently in the 
regional mesenchy'ma. Local anesthe- 
sia should be used as the straining 
and crying of the baby tends to push 
the bind gut down in the desired posi- 
tion. If a fistula is present it should 
be left alone until the child is older. 
The author uses Ko. 0 catgut to 
suture the mucosa of the bowel to the 

skin. , 

A brief summary of 23 cases ol 
congenital anomaly of the rectum and 
anus with eleven figures and two 
tables accompany the article. 

Nelson M. Percy, Chicago. 



SUMMER FATIGUE 



Excessive siimnier perspiration 
drains both fluid and essential min- 
erals from body tissues. Inadequate 
replenishment may lead to fatigue, 
beadacbe, lassitude, dermatoses, 
and other symptoms of dehy- 
dration. 

Sal Hepalica — a half to a full 
teaspoonful in a glass of water once 
or t-wicc daily— aids nature in over- 
coming this tissue drought and 


mineral depletion. The effect and 
taste of famous natural mineral 
spring waters arc simulated — 
cfliciently and most economically. 
In this dosage the laxative action 
is slight. Of course, the usual 
dosage of Sal Hepatica afi!ords de- 
pendable laxation. The intestines 
are cleansed of waste gently and 
effectively. • 

Send for Samples and Literature 


Sal Hepatica FLUSHES THE INTESTINAL TRACT 

AND AIDS NATURE TO COMBAT GASTRIC ACIDITY 


BRISTOU-3fYERS CO.. lONN W.50tIiSt.-A*cwYork,>.Y. 
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Mulholland, H. B. 

Intravenous Liver Extract in the Therapy of Perni- 
cious Anemia : Report of a Case. Ann. hit. Med., Vol. 
11. Ao. 4. p. 071, Oct., 1937. 

The author states that some cases of pernicious anemia 
will not respond to liver or liver extract and ventriculin 
when (riven orally but will respond to intramuscular in- 
jections of liver e.xtract. The author cites a very compre- 
hensive ease history, over a period of eighteen months, in 
which oral administration of liver extract was efficient 
fora period, then failed; intramuscular inj'ections reacted 
similarly and was then followed by five intravenous in- 
jections of 20 c.c. of specially prepared liver extract, with 
less reaction to each successive dose and causing such im- 
provement that the patient was able to leave the hospital 
for his home. Since then he has used one intramuscular 
injection of liver extract each week. Over a stay of 120 
da.vs in the hospital both the blood picture and' genera! 
health were much improved. 

In his comments Dr. Mulholland reviews the literature 
of other authors in which liver extract was administei-ed 
intravenously. 

B. B. Vincent Lyon and C. H. Aronld. 
VAfCHA.\. Janet JI. 

Anemia and the Gastro-intcstinal Tract. Jlritish Med 
Jeur., S7-i!i. July 9, 193S. 

It is recognized today that the commonest cause of 
anemia is a lack of one or other ot the essential hemo- 
poietic principles. The known hemopoietic principles are 
iron, the P.A. substance in liver effective in Addisonian 
pernicious anemia, and ritamin C. Minute quantities of 
such minerals as copper, cobalt, and manganese may he 


rXp"oL"esrdie“ s“‘‘'"'’ 

An adequate supply of hemopoietic principles mnv 
rendered inadequate due to ce.tain disturbaCes of ,h 
gastro-mtestmal tract such as, hemorrhage, deficienev of 
gastric digestion, deficiency of intestinal absorption 'ami 
pioJuction of toxic Eubstflnees. ' 

The commonest sources of gastro-intestinal hemorrlingc 
are b ceding gastric and duodenal ulcers and hcmorrhoiiK 

(L sLrdf r u, etiologj- an anaivsis of 

the stools for occult blood is an essential investication 
Deficiency of gastric digestion may be due to organic 
lesions, diminished secretion of hydrochloric acid, or di- 
minished secretion of the intrinsic factor of Castle. 

By organic lesions of the stomach are meant new 
growths and complete or partial gastric resection. The 
anemia m such cases is due in part to the dimini.shed 
gastric secretion and in part to altered intestinal function 
It usually responds well to treatment with iron and liver 
extract. 


There is a high incidence ol achlorhydria associatcil 
With nil types of anemia, but the exuct etiological relation- 
ship of gastric acid secretion to anemia has not been es- 
tablished because of conflicting evidence in the literature. 

Some cases of Addisonian pernicious aneniia also show 
an iron deficiency. In such cases large doses of iron must 
be given along with the liver extract to secure a satis- 
factory hemotological response. This point should be re- 
membered in order to combat the onset or farther develop- 
ment of subacute combined degeneration of the cord. 

Deficiency of intestinal absorption may be due to 
changes in pH, increased motility, abnormalities of muscle 
tone, or abnormalities of the mucosa. The anemia seen in 
such conditions is often of a mixed type — that is, there is 
a deficiency of both the iron and the P.A. principle. 


For 



HYPERACIDITY and the medical management 

of PEPTIC ULCER 


COLLOIDAL 

ALUMINUM 

HYDROXIDE 

(mUESOAlE) 


“THE etiologic role of excess gastric acidify in the 
I development of peptic ulcer renders its control 
imperative in cases where ulceration is feared or has 
already progressed. 

Colloidal Aluminum Hj'droxide (Tmesdale) provides 
a safe, efficient agent ... as a help in the preven- 
tion of ulceration, or as a positive stimulus to the 
healing process. Prepared by special process, it is 
rigidly standardized to contain to 5Tc of alumi- 


num hydroxide with approximately 0.5?r sodium 
chloride. By direct titration, using Toepfer's reagent, 
it con adsorb and neutralize more than 10 times its 
volume of N/IO hydrochloric acid in 10 minutes; and 
more than 12 times its volume in 30 minutes. 

Thus it prevents unbuffered gastric juice from 
coming into contact with the ulcer itself, and by its 
unusual astringent and demulcent properties, helps 
to control hematemesis, and provide immediate me- 
chanical protection against irritation. Important for 
the relief of pain is its efficady in reducing hyper- 
peristalsis and pylorospasm. 

No deleterious effects follow its ingestion. It does 
not disturb the acid-base balance, nor cause evolution 
of gas, nor stimulate a secondary acid ri.se. 

By oral administration, ambulatory eases may be 
successfully relieved. 

By continuous drip administration, severe cases yield 
the largest percentage oI cures in the shortest period 
of time. 


Send notu for samples 
and complete literature 
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GASTRIC TISSUE JUICE EXTRAa 

ENZYMOL 

Proves of special service in the treatment of 
pits cases 

ENZYMOL resolves necrotic tissue, exerts a 
reparative action, dissipates foul odors; a 
physiological, enzjTnic surface action. It does 
not invade healthy tissue; does not damage 
the skin. 

It is made ready for use, simply hy the 
addition of water. These are simply notes of 
clinical application during many years: 


Abscess cavities 
Antrum operation 
Sinos cases 
Comeal nicer 
Carbuncle 
Recta] fistula 


Diabetic ^n^rene 
After removal of tonsils 
After tooth extraction 
Clesnstnff mastoid 
Middle ear 
Cervicitis 


Originaitd and Made hy 

FAIRCHILD BROTHERS & FOSTER 

NEW YORK 


Eecent experimental work has shown that the production 
of toxic substances in the intestine associated with a de- 
ficiency of certain food substances in the diet may cau«c 
anemia, possibly of the hemolytic type. Such obsen-ations 
serve to emphasize the extraordinary importance of an 
adequate diet in maintaining normal health, and are a yet 
further indication of the close relationship of normal 
gastro-intestinal function to normal hemopoiesis. 

Hanes Fowler, Fort IVaync. 


ANNUAL MEETING OF AMEIIICAN CONGRESS OP 
PHYSICAL THERAPY 

The 17th annual scientific and clinical session of the 
American Congress of Physical Therapy will be held co- 
operatively with the 22nd annual convention of the Amer- 
ican Occupational Therapy Association, September 12, 13, 
14 and 15, 1938, at the Palmer House, Chicago. Preceding 
these sessions, the Congress u-ill conduct on intensive in- 
struction seminar in physical therapy for physicians and 
technicians — September 7, 8, 9 and 10. 

The convention proper will have numerous special pro- 
gram features, a variety of papers and addresses, clinical 
conferences, round table talks, and extensive scientific and 
technical exhibits. 

The instruction seminar should prove of unusual interest 
to everyone interested in the fundamentals and in the 
newer advances in physical therapy. The faculty will be 
comprised of experienced teachers and clinicians; every 
subject in the physical therapy field null be covered. Infor- 
mation concerning the convention and the instruction 
seminar may be obtained by addressing: The American 
Congress of Physical Therapy, 30 North Michigan Avenue, 
Chicago. 
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Vitamins in Relation to Gastro-Intestinal Diseases 


By 

MARTIN G. VORHAUS, M.D. 
NEW YORK. NEW YORK 


T he interest of the general practioner in vitamins 
is growing rapidly. A few years ago the prevailing 
medical attitude was one of cynical ignorance. Today, 
stimulated by a large and increasing scientific liter- 
ature, spurred oh by the high pressure salemanship 
of pharmaceutical firms and acutely aware of the gen- 
eral public curiosity aroused by the dailj’ press and 
magazine articles, the doctor is in danger of becoming 
over-enthusiastic in his haste to jump on the "vitamin 
band-wagon”. 

It is admitted that ca.ses of beriberi, pellagi-a, sprue 
and other deficiency states do o.\'i.st, even in our own 
communities, with somewhat greater frequency than 
has been believed. These cases can and should be recog- 
nized earlier and treated properly. But the vitamin 
problem of today is much more than the recognition of 
the most advanced stage of vitamin lack. There is a 
larger number of patients who are suffering from a 
mild or moderate vitamin deficiency. These arc the 
cases that are most important to recognize and treat. 

How shall we recognize the prc-clinical stages of 
vitamin deficiencies? 

Wiy does avitaminosis become of special interest 
to a gastro-intestinal symposium? 

These two questions form the basis of this dis- 
cussion but it is necessary to answer them in the re- 
verse order. 

Since the vitamin content of the diet is the b.asis 
of our normal intake, it becomes important at the on- 
set to discuss foods and the factors which influence 
the digestion, absorption and utilization of these food 
factors. 

A state of vitamin deficiency — cither clinic.al or prc- 
clinical — may develop under the following conditions: 

1. When there is an inadequate amount of vitamins 
in the diet. 2. With an adequate amount of vitamins in 
the diet when there is, A. An increased need for vita- 
mins. B. A diminished absorption of vitamins. C. An 
increased destruction of vitamins. D. A diminished 
utilization of vitamins. 

A poor vitamin intake frequently exists for a long 
time before it can be recognized clinic.ally. A variety 
of causes results in a dimini.shcd int.ake and can bo 
classified ns follows: 

I. Errors in Eating. 

1. M.almitrition duo to economic factors. 

2. Malnutrition due to dietary ignorance. 

A. Fads in diet — such as weight reduction diets. 
B. Eccentricities in diet — such as o.xcess of carbohy- 
dr.ates. C. Chronic alcoholism — replacing part of the 
diet. D. Self imposed diets for the relief of symptoms, 
such ns anorexia, dy.spep.sia or dysphagia. E. Pro- 
longed adherence to diets pre.scribed by physicians 
especially in the treatment of: Peptic ulcer, chronic 
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nephritis, chronic colitis, allergic states, biliary tract 
dise.ase, cardiac diseases. 

IIA. Even when the vitamin content of the diet is 
adequ.ate, there are many exigencies which may de- 
velop and as a result the need for one or more of the 
vitamins is increased. If a greater supply is not fur- 
nished, cither by the diet or by additions thereto, a 
state of clinical or pre-clinical avitaminosis may ensue. 

An incrc.ased need for vitamins occurs in: 

1. Growth. 2. Pregnancy and lactation. 2. Increased 
work. 4. Increased metabolism (hyperthyroidism). 5. 
Infectious and toxic states and their convalescence. 

IIB. Although a given diet may contain adequate 
amounts of all vitamins, there arc many factors which 
interfere with the absorption of these vitamins. The.se 
may be cla.ssified as follows; 

A diminished absorption of vitamins occurs with: 

1. Vomiting. 2. Diarrhea. 3. Alteration of the 
gastro-intestinal mucosa due to a. Atrophy, b. Inflam- 
mation. c. Circulatory disturbances. 4. Alternation of 
the gastro-intestinal secretions, namely a. Gastric, b. 
Biliary, c. Pancreatic, d. Intestinal. 5. Alternation of 
gastro-intestinal continuity by a. Surgery (short-cir- 
cuiting operations), b. Internal fistulac — such ns 
gastro-colic, etc. c. External fistulac — biliary, pan- 
creatic, etc. 

lie. It is well known that certain vitamins are e.isily 
destroyed in tbe body and that although the diet is 
adequate in this respect, a state of deficiency may 
develop. 

Increased destruction of vitamin may occur with: 1. 
Diminished or absent gastro-intestinal secretions. 2. 
B.acterial and chemical inter.actions. 

IID. Finally, while the diet may be adequate and 
the f.actors of need, .absorption and destruction have 
all been taken into account, there still remains the 
possibility that the cells of the body may not be .able 
to utilize certain vitamins either in part or in toto. 

Diminished utilization of vitamins may occur with: 
1. Achylia. 2. G.astric resections — especially subtotal. 

3. Advanced hepatic disease. 4. Advanced pancrc.atic 
disease. 5. Advanced renal disease (?). 

It has not been proven th.at renal disease interferes 
with vitamin utilization but there is suggestive evi- 
dence in this respect, especially in relation to the neph- 
rotic types of chronic renal disease. 

This schematic representation of factors favoring 
vitamin deficiency conclusively demonstrates an inti- 
mate inter-relationship to gastro-intestinal disorders. 

Once we are aware of this association, it becomes 
our responsibility to be on the lookout not only for the 
outspoken clinical .syndromes of advanced avitaminosis 
but to recognize or at least suspect — the milder or pre- 
clinical deficiency states. With this in mind it is de- 
sirable to review some of the knowledge derived from 
animat e.xperiments and to emphasize those factors 
which are particularly germane to our human jiroblems. 
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^STien an animal is deprived entireb’ of a sinirle 
vitamin, a disease state develops which is character- 
istic. The rate at which this experimental deficiency 
dovelop.s varies with different species as well as with- 
in members of the same species. It is modified by 
the preceding health of the animal as well as by the 
depree of storage of that and other vitamins in the 
body of the animal prior to the experiment. It is 
further influenced by the need of that animal for the 
vitamin in question — a need which is dependent upon 
growth, pregnancy, work, temperature and many other 
factors. 

In spite of all these variables — known and unknown 
the complete absence of nuc vitamin in the diet of an 
animal is followed by a well recognized disease state. 
However, when an animal is given a diet deficient in 
one vitamin but in which that vitamin is not entirely 
absent, the obsetwations of such an animal's state of 
health are less clear cut. In some instances a fairly 
well recognized pathologic state is observed 3 'et often 
the experimental results vary considerably. Some ani- 
mals may appear to remain well while others develop a 
group of bizarre signs which are difficult to explain 
or classif}’. 

As an illustration of this point, Cowgill (G) points 
out that when dogs are kept on a diet markedly deficient 
in riboflavin f vitamin G), the.v develop a profound col- 
lapse in about four months. At this time if they arc 
given riboflavin by parenteral injection, the dogs re- 
cover iiuickly. In six hours they are able to stand 
again and in twenty hours they can run around and 
appear to be normal. However, if dogs are kept on a 
diet which is less deficient in riboflavin (i. e. given 
•me-half of the daily requirement of this vitamin) 
they do not develop the characteri.stic collapse. These 
dogs live eight months or longer and finally develop an 
ata.xia with pathologic changes in the spinal cord. 

This illustration by Cowgill is not an e.xceptional one. 
It has been repeated by many experimenters with the 
other vitamins in many different species. It is thus 
apparent that there is a considerable difference in the 
pathologic states of animals in which a single vitamin 
is completely withheld or in which a fraction of the 
daily requirement of that one vitamin is given. 

In reviewing those animal experiments in which 
several vitamins are partially deficient in the diet, the 
differences in the observations of these animals be- 
come more marked and more confusing. Yet it is 
most frequently the case that the patient who seeks 
help is more likel.v to be partiall.v deficient in several 
vitamins rather than to lack only one. 

Clinical counterparts of these animal experiments 
are being recognized. Recentlj" the photometer has 
demon.strated that the ph.vsician does not need to wait 
for xerophthalmia to diagnose a vitamin A deficiency. 
Even the symptom of night blindness may not be pres- 
ent. Recent photometric tests have .shown a partial de- 
ficiency of vitamin A in 50G of a group of adult am- 
bulatory’ out-patients (51. 

Unfortunately there has not yet been developed a 
similar simple method for the determination of sub- 
clinical stages of the other vitamin deficiencies. But 
the lessons of animal experimentation teach us not to 
look only for the well developed picture of acute or 
complete avitaminosis such as beriberi or scupy. It 
is e.xceptional for man to exist under conditions^ of 
complete or almost complete absence of any one vita- 
min. The much more frequent clinical state is one of 


mild or partial deficiency of one or several vitamiii'i 
over a long period of time. 

At present the published clinical paper.s seem to be 
more concerned with case reports of instances of ad- 
vanced vitamin deficiency occurring in some other dis- 
ease. An illustrative collection of such c.ase reports 
is tabulated. 

VITAMIN A DEFICIENCY 

With e.xtensive hepatic disease — Blegvad (2). 

With ga.sfro-coIic fistula — Wilbur and Snell (19). 

With congenital atresia of bile ducts— Alt.schule (1). 

VITAMIN B DEFICIENCY— THIAMIN 

With side tracking of most of small intestine.s— 
Urmy et al. (18). 

■With post operative ileal stricture — Jone.s (11). 

With ulcerative colitis and hyperthyroidism— Jone^ 

( 11 ). 

With jaundice due to stones in common duct — Mc- 
Vicar (14). 

VITAMIN C DEFICIENCY— ASCORBIC ACID 

With prolonged use of diet for duodenal ulcer — 
Jones (11). 

With prolonged use of diet for ulcerative colitis — 
.Jones (11). 

With chronic jaundice — Many authors (0, 12, 17). 

VITAMIN G DEFICIENCY— RIBOFLAVIN 

IVith diffuse gastro-enteriti.s — Wilbur and Snell 
(19). 

With rectal diarrhea — Boggs and Podjjet f.'i). 

SPRUE 

With extensive atrophv of intestinal inuco.»a — Snell 
(1C). 

With carcinoma or atrophy of pancreas — Snell (IGV 

With ga.stro-colic fistula — Snell (IG). 

With tuberculosis of lymph node.s — Snell (IG). 

With prolonged diet after resection for carcinoma 
of tongue — Jones (II). 

These case reports are the counterpart of animal 
experiments especially where complete or .almo.st com- 
plete absence of one vitamin has been instituted. In 
addition to animal observations, further information 
regarding vitamins has been procured by another 
method — namely that of feeding large amount.s of 
vitamins to human subjects. In this manner .lolliffc 
(10, 7) and his co-workers have conclusively proven 
that alcoholic polyneuritis is not due to alcohol but 
is a vitamin deficiency due to lack of thiamin (vitamin 
B). Similarly Carroll (4) has demonstrated that in 
tobacco — alcohol amblyopia the addition of multiple 
vitamins to the diet results in a large percentage of 
marked improvement even though the use of tobacco 
and alcohol is continued. 

JIackie (13) reports an interesting group of case = 
of ulcerative colitis in which G2.Gti had .symptom- 
which could be interpreted as evidence of deficiency 

states. . ■ i, ■ 

Similar reports (8) arc being published which in- 
crease our awareness of the frequency with which mllrt 
deficiency state.s may be a.=sociated with gastro-m- 
testinal diseases. M'ith this in mind, it becomc.s im- 
portant to recheck constantly the vitamin content of 
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those patients’ diets who require lonn continued food 
restrictions. 

Vitamin A rich foods are: .spinach, escarole, preen.s, 
carrots, butter, egL's, cream and liver. If these foods 
must be restricted in the diet, the necessary vitamin 
A can easily be replaced by one of the many fish liver 
oil preparations. 

The daily adult requirement of vitamin A is about 
iiOOO international units. 

Vitamin B — Thiamin is the one vitamin mo.st like- 
ly to be deficient in the averafie diet. It is present in 
fairly sood amounts in relatively few food stuffs. In 
addition Thiamin is heat labile and water soluble. 
Cookinp destroys some of this vitamin but under usual 
conditions only a small amount is lost this way. A 
larger amount of this vitamin is wasted by discard- 
ing the water in which foods are cooked. 

Coarse grains contain a larpc amount of Thiamin 
especially wheat germ. Whole wheat has more than 
si.v times the amount of this vitamin than is found in 
white Hour, while wheat germ is almost fifty times 
richer than flour. 

Jlilk and eggs contain good amounts of Thiamin 
but it is well to keep in mind that if the patient de- 
pends upon these foods alone for this vitamin, he must 
ingest over two quarts of milk or forty eggs daily to 
itrure minimal requirements. Among the meats the 
largest Thiamin content is in lean pork and in beef 
liver. Interestingly enough, lean pork has seven times 
more of this vitamin than beef. Other foods with a 
fair amount of Thiamin arc kidne}.' beans, peanuts, 
dried pens, brown rice and crude cane mola.sses. 

The daily adult requirement of Thiamin is from 1 to 
2 mgms. but usually up to 4 mgms. may bo needed in 
health. 

Vitamin C — Ascorbic Acid is derived mainly from 
citrous fruits, also spinach, peppers, turnips, greens 
and parslo.i’. 

It is also water soluble and heat labile. 

The daily adult requirement of Ascorbic .Acid is 
from 40 to GO mgms. 

Vitamin D is not included in our consideration 
since it appears to have no relationship to gastro-in- 
testinal disorders. 

^’itamin G — Rihofl.avin is derived mainly from liver, 
kidney, milk, eggs, prunes, wheat germ and tangerines. 
Yeast is also a very good source of this vitamin. 

The daily adult requirement has not yet be ade- 
quately determined. 

After having checked the diet of a patient, the 
physician must depend upon his clinical judgement for 
the diagnosis of milder deficiency states. One impor- 
tant aid in the diagnosis is the tongue. A careful 
c.xamination of the tongue often offers the fir.st clue. 
The red tongue of sprue, the bald tongue of macro- 
cytic anemias, the swollen tongue so often but not con- 
st.antly encountered in pellagra are e.arly signs and can 
be recognized often before other clinical .symptoms 
and signs are .nvail.able. Careful scrutiny of the mouth 
will show at times early signs of gingivitis or be- 
ginning bleeding which should arouse the suspicion of 
a vitamin C deficiency. 

The presence of a persistent diarrhea — even though 
mild — might be the first .symptom of early pcll.agra 
and its presence should encourage the physician to 
look for early skin lesions, e.speci.ally on the backs of 
the hands and on the face and neck. 

Unexplained los.s of appetite is occasionally the first 


.symptom of a B deficiency but unfortunately anore.xia 
i.s also the first symptom of many slowly developing 
organic or p.sychic disorders. Vague but persistent 
pains in the legs, recurrent attacks of back jiain or 
stiff neck in an obese individual warrant a clinic.'il 
suspicion of vitamin B deficiency. 

And finally the laboratory may add some suggestive 
information towards the solution of these clinical 
problems. Unc.xplaincd anemias, especially of the 
macrocytic type — even though mild — should receive 
careful consideration from the clinician, and the X-ray 
finding of osteoporosis in a young or middle-aged 
individual m.ay well be an early indication <if 
avitaminosis. 

In addition it is well to remember a note of warn- 
ing from those workers in the animal field who re- 
mind us that the members of a species larger in 
weight or height than the average, have a j)roportion- 
ally greater vitamin requirement. 

A great deal of attention is directed repeatedly to 
the increased vitamin needs during growth and preg- 
nancy but not enough stress has been laid upon the 
equally increased vitamin requirements of p.atients 
with hyperthyroidism, cirrhosis of the liver, diabetes, 
gout and chronic osteoarthritis, as well as the needs 
of the normal man or woman who is constantly over- 
working — either physically or mentally. 

There is one more [loint to discuss before closing, 
and that is the relationship of vitamin lack to pre- 
operative preparation of the patient. It has been axio- 
matic in our better hospitals for the surgeon to in- 
vite the co-operation of the internist in preparing 
many patients for operation. This is particularly true 
in c.ascs of diabetes and cardiac disease. Recently 
Me.ans (15) has stressed this need in the pre-operative 
preparation of thyroid patients. In this resiicct the 
use of iodine is only one factor but of equal import- 
ance is the replenishing of the vitamin lack. Means has 
.shown a decided drop in mortality from surgery after 
instituting this regime. 

Too few surgeons have this point of view in regard 
to severe gastro-intestinal diseases. Repeatedly oper- 
ations are performed in the presence of chronic dis- 
e.ases associated with deficiency states with no other 
pre-operative ])reparatioii than a transfusion. This 
is true especially in cases of chronic pejitic ulcer, 
slowly developing gastro-intestinal carcinoma and 
chronic biliary tract disease with low grade infection 
and liver involvement. Extensive intestinal surgery 
is performed upon patients with chronic regional ileo- 
colitis with little or no thought of bringing the vitamin 
lack up to normal. 

As surgeons become more aware that vitamin de- 
ficiency states have a verj' important prognostic sig- 
nificance, the internist will be given more opportunities 
to adequately prepare a patient for operation. With a 
reduction in operative mortality in all hospitals — as 
h.as been the case in a few already — the use of the 
term "shock” as the cause of death will show a marked 
decline. 

CONCLUSION 

A state of ill health is often the result of a faulty- 
diet but even in the presence of a normal diet, deficien- 
cy states may develop. The .awareness of avitaminosis 
will often direct the internist to recognize the out- 
spoken clinical states and to suspect the prc-clinical 
stages of vitamin deficiencies. 
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Studies on the Parallel Action of Vitamin C and Calcium 


By 

SIMON L. RUSKIN, M.D. 
NEW YORK. NEW YORK 


T he synthesis of cevitamic acid has made possible 
not only further physiologic study of Vitamin C 
action but also its chemical role. In a general way the 
relationship of action between Vitamin C and calcium 
has been assumed. It is, therefore, significant to point 
out the direct chemical relationship between the two. 

Calcium, forming the architectonic tissue of the 
body, is essentially a highly insoluble ion at biologic 
Ph ranges. As the carbonate, it is one of the most 
insoluble of substances. Its solubility is somewhat in- 
fluenced by CO;, by parath.^Toid hormone and the hy- 
drochloric acid of the stomach. In the absorption of 
calcium from the small intestine, none of these factors 
are present. It was, therefore, essential to find some 
other agent possessing solubilizing properties for cal- 
cium. 

In the course of my chemical studies on Vitamin C, 
I was surprised to find that Vitamin C could dissolve 
the insoluble calcium carbonate with a rapidity and 
completeness second only to fairly strong hydrochloric 
acid. For a biologic acid this action was unique and 
quite une.Ypected since gluconic acid ivhich i.s a sugar 
quite similar in structure but differing in the double 
bond and two hydrogen atoms, forms a solution of cal- 
cium only to 3^ as the calcium gluconate. By special 
stabilizing procedure, supersaturated solutions up to 
i0'~, are formed and through the glucono gluconate 
20''; solutions are attained. It w.as. therefore, .striking 
to find that cevitamic acid formed 100''^ .solutions of 
calcium and in fact was hygroscopic. This marked 
solubility suggested the possibility of a strong ionizing 
influence on calcium and a series of experiments were 
carried out with the follou'ing results. As a basis of 
comparison the most soluble injectable salt-s were taken, 
that is. the calcium gluconate and calcium galacto 
gluconate. 

The formula of Calcium Cevitamate. and its close re- 
lationship to gluconate, i.s graphically demonstrated in 
the nccompanyinp iliu.stration. One notes that there 
is a diifcrence of two hydrogen atoms, and the pres- 
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ence of a double bond in the cevitamate giving it the 
oxidation reduction properties. 
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It is a yellowish white amorphous powder manifest- 
ing a ready solubility, making it available in phj'sio- 
logic solutions up to (40%). It is non-irritating on in- 
jection, either subcutaneously, intramuscularly or in- 
travenously, and is well tolerated by the gastro-intest- 
inal tract. 

In view of the marked solubility of Calcium Cevita- 
mate, a difference in ionization of the two salts sug- 
gested itself and the following experiments were per- 
formed and the results recorded. 

A comparison of the ionization of the two salts is 
as follows: 


40y 

ionized diffusible calcium. Greenwald is quoted by 
Cantarow as suggesting that some of the calcium is 
bound to an organic substance in a citric like combina- 
tion, the compound being intimately connected with 
the parathyroid hormone probably diffusible and 
slightly ionized. Belief in the existence of such a com- 
pound is also shared by Klinke and by Dendroy and 
Hastings. The latter drew attention to the similarity 
of action of the parathyroid hormone and citrate solu- 
tions in holding calcium in solution. In view of the 
fact that calcium citrate is only .8% soluble it is dif- 
ficult to conceive of citrate as a calcium solubilizing 


Salt 

% Solution 
by Weight 

Concentration 

Moles/Liter 

Temperature 
Drop “C. 

9 {p Ionization 

Yield Ca ion Per 
Gram Salt 

Yield Ca ion Per 
cc. Solution 

Calcium 

Cevitamate 

B% 

.123 

.677 

74-6 

.0700 

.0037 


lO-5'o 

.261 

1.085 

60.0 

.0563 

.0063 


209b 

.589 

2.362 

68.1 

.0546 

.0137 

*■ 

309b 

l.OOS 

3.940 

55.3 

.0528 

.0226 

Neo- 

Gluconate 

10% 

.125 

.566 

•47.8 

.0323 

.0048 


209b 

.273 

1.120 

•40.3 

.0273 

.0088 

Calerluconate 

3% 

.072 

.263 

IS.6 

.0462 

.0014 


•Since the structure of the Neo-Calgluconate is not known, and since its empirical formula is (CsoHwOjs) Caj, we have assumed that it ionizes as 
follows: CajCsoHe^Oss 2 Ca 2 (Ci 8 H 330 u) 


An analysis of these findings would tend to indicate 
that the Calcium Cevitamate in 5% solution was ap- 
proximately equivalent to the neo-gluconate in 10% 
solution and that the 10% Calcium Cevitamate was ap- 
proximately equivalent to the 20% neo-gluconate. 

The comparative series was run only to 30% Calcium 
Cevitamate because the neo-gluconate solutions do not 
exceed 20%. In considering the calglucon tablet which 
is only 3% soluble the yield of calcium ions per cc. of 
solution was .0014 whereas that of the Calcium Cevita- 
mate in only 30% solution was .0226 or about twenty 
times greater. If calculated on the basis of 100% it 
would be in the vicinity of sixty times greater in cal- 
cium ion content per cc. solution. How important this 
factor can be in the question of calcium absorbability 
becomes apparent from the volume of solute necessary 
to obtain an equal amount of available calcium. For 
every 100 cc. of solute required for the absorption of 
Calcium Cevitamate it would require 6000 cc. of solute 
for an equal availability of calcium in gluconate. Since 
the total fluid content of the gastro-intestina] canal 
is about 5000 cc. and absorption of calcium occurs only 
in the upper intestine, the difference in absorbability 
between Calcium Cevitamate and calcium gluconate be- 
comes apparent. 

The action of cevitamic acid on the ionization of 
calcium opens up a field both of theory and practice. A 
comparison of the physiologic action of cevitamic acid 
and calcium shows an almost completely parallel action 
in bone metabolism, hemorrhagic diathesis, cell mem- 
brane permeability and detoxicating action. So close 
is this resemblance that one can interchange their 
functions. It is this element which suggests that cev- 
itamic acid may be the factor which acts as the vehicle 
for the diffusible fraction of the serum calcium. There 
is a strong probability that the parathyroid hormone 
and cevitamic acid jointly balance the small fraction of 


agent. Cevitamic acid, however, has precisely the de- 
sired action on the ionization of calcium and its dis- 
tribution in the intestinal canal, pituitary and adrenal 
makes it a much better hypothetical agent than citrate. 

From the practical aspect it is important to note 
that the injection of Calcium Cevitamate is non-irri- 
tating and better tolerated than gluconate. 

We may summarize the parallel action of calcium 
and vitamin C as follows: 

1. Alter cell permeability. 

2. Inhibit, exudates and transudates. 

3. Decrease nerve irritability. 

4. Increase coagulability of blood. 

5. Inhibit allergic reactions. 

6. Possesses a detoxicating action on heavy metals, 
and arsenic. 

7. Participates in tooth and bone growth. 

Thus, Borbely has shown that after a calcium injec- 
tion it takes a much longer time and stronger suction 
to produce intradermal hemorrhage in an area of skin 
covered by a suction cup. Gothlin (7) used the same 
test for determining Vitamin C deficiency clinically. 

In describing capillary hemorrhages, as the conse- 
quences of vascular congestion in the course of chronic 
infections, and the cause of hemorrhagic symptoms in 
acute infectious diseases, Kugelmass (4) has recom- 
mended the use of Calcium. On the other hand, Lun- 
edei (5) showed that large doses of ascorbic acid have 
a favorable influence in hemorrhagic conditions. Lam- 
bin (6) demonstrated that bleeding time in rabbits 
was decreased 17-22% less than an hour after the in- 
jection. 

A remarkable similarity in physiologic action ex- 
ists between calcium and Vitamin C in various dis- 
eases which I will describe briefly. Their actions in 
allergy are so alike as to make Calcium Cevitamate a 
double acting agent with the same physiologic re- 
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sponso and, at the same time, securing an intensifica- 
tion of calcium action hitherto unobtainable in similar 
dosage. To indicate the variety of application.s, we 
find that in the treatment of purpura hemorrhagica 
for whch calcium is commonly used, A. Sa and 0. A. 
Prestera (8) attributed the recovery to a subsidence of 
Vitamin C deficiency. In tooth and bone growth, 
where calcium plays a dominant role, Vitamin C has 
been demonstrated to be a vital partner without which 
normal calcium metabolism could not be maintained 
a.s shown by A. A. Mikhailova (9). 

The diuretic action of calicum, in acute and chronic 
nephriti.s, nephrosis and ascites, is also possessed by 
Vitamin C as described by M. A. Abbasy (10). He 
showed under carefully controlled conditions, that 
Vitamin C possessed a specific diuretic effect on human 
beings. Another physiologic action common to both 
Vitamin C and calcium is their effect on the vegetative 
nervous system. Calcium dimini.shes neuromuscular 
irritability, and vasomotor instabilit.v. Tislowitz (11) 
demonstrated in dogs that the injection of large doses 
of ascorbic acid caused a slowing of the heart beat, a 
decrease of 0.5’-1.0° in body temperature, and a 10% 
increase in the alkali reserve. Conversely, it was 
shown by Sankaren and Krioluman (12) that guinea 
pigs on a diet, deficient in Vitamin C, developed tachy- 
cardia. 

Again in tuberculosis, especially of the intestinal 
t.vpe, calcium has been favorably employed in reducing 
the diarrhea, and causing improvement of the local 
condition. Here too Vitamin C plays a similar role 
and has been claimed by Heinemann (13) to protect 
guinea pigs infected with tubercle bacilli against in- 
testinal tuberculosis. Likewise, Fetter (14) describes 
definite improvement in tuberculosis patients following 
administration of Vitamin C. 

In adult rabbits, sensitized to horse serum, anaphy- 
lactic shock was entirely prevented, or its severity 
greatly decreased by the intravenous injection of 100 
mg. ce\itamic acid given 1-5 minutes before the shock 
injection. A. Hochwald (15) also showed that cevitamic 
acid in large amounts injected intravenously was 
therapeutic in hyper-sensitive states in human beings, 
and inhibits histamine shock. It has akso been shown 
th.at diphtheria to.xin and benzene poisoning are neu- 
tralized by Vitamin C; similarly, arsphenamine intoxi- 
cation is combated by both cevitamic acid and calcium 
as .shown b.v Otto Klin (IGI and A. Meyer (17). F. 
Widenbaur and S. Saretz (18) describes the antitoxic 
activity of Vitamin C on Diphtheria to.xin in man. 
Marion B. Sulzberger and Bernard L, Oser (19) showed 
the influence of Ascorbic Acid in Diet on Sensitization 
of Guinea Pig.s to Xeoarsphenamine.s. Important in 
this detoxicating mechanism are the oxidation reduc- 
tion propertie.s po.-.sessed b.v cevitamic acid through 
the action of the double bond. Thus. Klodt (20) sug- 
ge.-ts that the oxidized ascorbic acid, under low tension 
give.s up its 0 to the hemoglobin-oxhemoglobin. Holtz 
(21 ) also speaks of ascorbic acid as an oxidation 
catal.vst for unsaturated fat acids. How important this 
factor is in calcium metabolism becomes apparent from 
Cantarow’s statement that "Disturbances of fat ab- 
sorption act in impairing- calcium absorption since the 
pre,=cncc of large amounts of fatty acids in the intes- 
tine results in the formation of calcium soaps which 
being insoluble, are not absorbed and are eliminated in 
the fecc-s." This di.sturbance has received too little at- 


tention from tho.se advocating large do.scs of calcium 
gluconate by mouth. 

All of the above properties are po,s.sc.ssed as well 
by calcium as by Vitamin C in striking parallel action. 

Jungeblut (22) has also suggested the use of ccvit.a- 
mic acid in the proph.vlaxis of poliom.velitis because of 
its apparent virucidal action. 

Another important relationship worth emphasizing, 
is that which exists between the adrenalin mcelmni.sni 
and Vibamin C. Cislaghi (23) dcmon.stratcd certain 
similarities of the effects of 1-a.scorbic acid, and adren- 
alin leading him to suggest that the vitamin stimulates 
adrenalin secretion. The role of ascorbic acid in oxi- 
dative processes is discussed. It. Tislowi (21) further 
showed that ascoi-bic acid caused a decreased blood 
volume, slight diuresis, a slight drop in the body temp- 
erature, increased v.rscular tonus, and has a vagotonic 
action on the circulation. He considers that its use 
in conjunction ivith the adrenal cortical hormone, or 
pituitary hormone, in ad.vnnmic states particularly of 
the circulation, is indicated. 

Studying the calcium question fu/ther, we find that 
the blood calcium is contained ent/rel.v in the plasma, 
and appears in two forms: A diffusible Ca, and non- 
diffusible Ca, each about 4.6 mg. per 100 cc. The diffus- 
ible will pass thru a dialyzing membrane, and would be 
able to pass thru the living capillary wall or cell mem- 
brane. The non-diffusible would not. Of the diffus- 
ible 4.5 mg. Ca only about 2 mg. is ionized or electric- 
ally charged and probably represents the vitally active 
form of calcium while the insoluble forms of calcium 
such as the phosphates and carbonates go to supply the 
structural framework of the body. 

Thus -we see that the immense amount of body cal- 
cium is mobilized in the ionized state in a very sm.all 
amount b.v some physiologic agent that must not be 
cumulative to avoid too great a solubilizing action. 
Such an agent is ideall.v found in ViUmin C which is 
not stored in the tissues in a supply greater than that 
which would suffice for 2-3 weeks, after which period 
there set in symptoms of scurvy. Also, it is a sugar 
which i.s readily burned or excreted in the urine. The 
average total of ionized calcium in the blood stream if 
calculated at five liters, would ho about 300 mgs. or 
about the daily consumption of Vitamin C. The rate of 
excretion of cevitamic acid above tho.se amount® would 
vary with the calcium needs of the body. Thu®, in 
tuberculosis where healing occurs by calcification en- 
tailing the mobilization of calcium to the lesion, the 
e.xcrction of Vitamin C is markedly reduced. Vitamin 
C is also uniquely fitted to avoid protracted storage in 
the ti.ssuo. Just as parenteral calcium i.® thrown out al- 
most completely in 72 hour.®, .so also is the structure 
of cevitamic acid so labile that it is mo.®t ca.sily oxi- 
dized or reduced and is in addition nufoxidizable, thu.® 
requiring continuous replacement. In fevers the \ ita- 
min C requirement rise.® rapidly and hemorrhagic pro- 
cesses complicating protracted illne.=sc.s have been 
viewed from the angle of relative depletion of \Jtamtn 
C. Thus Calcium Cevitamato is not merely a mi.-xture 
of two similarly acting substance®, but (he tinisbed 
product of the proper vehicle for calcium where ph.vsio- 
logic action is required, and m,arks a step forward in 

c.alcium thcrap.v. , 

A.side from it.® vehicle action for calcium. \ itamin C 
apparentlv plavs a role in the endocrine set-op. It.® oc- 
currence in the pituitary in larger amounts tlmn in 
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other tissues, suggests a relationship there, and its 
adrenalin stimulating action speak for an endocrine 
influence. 

SUMMARY 

1. The parallelism of calcium and Vitamin C ac- 
tion leads to the assumption of a communitj' of action. 

2. The chemical properties of cevitamic acid would 


indicate that it is the stabilizing agent for calcium in 
the body, participating in absorption and the mainten- 
ance of the ionized calcium in serum calcium. 

3. A new therapeutic agent for calcium therapy has 
evolved which possesses the marked advantages of 
greater solubility, absorbability and complete calcium 
action. 
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The Passage of Gall Stones Through the Sphincter of Oddi* 

By 

MARIE ORTMAYER, M.D.t 
and 

MARGARET AUSTIN, M.D.J 

CHICAGO, ILLINOIS 


T he search for gall stones in the feces, among the 
procedures to establish a diagnosis of Cholelithiasis 
has been regarded as practically useless for several 
decades and, beginning with the development of the 
modern I'oentgen method of gall bladder visualiza- 
tion, has usually been omitted. This paper reports 
three patients from whose stools gall stones were 
recovered which passed the sphincter of Oddi during 
attacks of pain in the right upper quadrant associated 
with jaundice. An attack of colic during convalescence 
from cholecystectomy prompted the search for stone 
in the first patient, while in the second deliberate ex- 
perimentation with antispasmodic drugs instituted the 
methodical examination of all stools. The third patient, 
a physician, in whom the diagnosis of gall stones was 
only suspected, examined the stools for corroboration. 

Case 1. A 70-year-old woman had her first attack of epi- 
gastric distress three months before coming to operation. 
Pour succeeding attacks occurred, some of greater sever- 
ity, with characteristic right upper quadrant pain, re- 
quiring morphine for relief, one accompanied by mild 
icterus. 

Examination, three weeks, later, revealed only mild tend- 
erness over the gall bladder region. The gastro-intestinal 
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investigation was completely negative except for two non- 
visualizations of the gall bladder by the oral method. 

At Cholecystectomy, the gall bladder was found to 
be small, thickened and adherent to the liver and 
and was dissected free with difficulty. It contained some 
thick dark bile and about 27 stones, 20 of which were dark 
brown, soft, and of grapeseed size, while the remainder 



were half again as large and firm. Laid on a film and 
X-rayed, none cast shadows. 

On the eighth post-operative day, the patient complained 
of abdominal distension with mild epigastric burning; the 
latter increased in intensity. In 48 hours the patient was 
moderately jaundiced, -the stools were light yellow and the 
urine contained excesf -of bile. The following day excru- 
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ciatinir non-radiatinj^ colicky pain in the cptfttistrium de- 
veloped and persisted with intervals of preater intensity. 
The pain was only mildly improved by atropin and ben- 
zedrin and was finally controlled by morphine without 
recurrence. The jaundice became deep and the stools 
acholic. All stools were c.\amincd for stones and on the 
fourteenth post-operative day, G days after the attack, in 
the last acholic stool one KTapeseed sized stone was re- 
covered identical with those present in the pall bladder at 
operation (Fip. 1 ). Bile appeared in the next stool. No 



Gall stones recovered from the stools of patient 2. 
(About “1 actual size) 


other stones were found. The remainder of the convales- 
cence WB.s rapid and uneventful. 

Cose 2. .A woman of GO years had been ill for two years 
with cardiac disease repuirinp treatment with amyl nitrite 
and later dipitalis. On November first, 1937, she developed 
symptoms, “which were quite difTerent from her heart at- 
tacks” and which she had had only twice before: “severely 
in February. 1937, for six hours and less severely a month 
later.” The third attack bepan with an epipastric discom- 
fort several niphts in succession for which the physician 
was not called until the third eveninp. The patient was then 
sliphtly jaundicetl, had a fever of 100 deprees, was tender 
in the epipastrium with ripht upper rectus ripidity and bile 
e.xcess in the urine. The low-prade fever, considerable toxi- 
city, increasinp j’aundice and lipht colored .stools con- 
tinued five days, and receded by the fourteenth day. A 
film, without dye, of the pall bladder repion revealed no 
calcified shadows. The diapnosis was Acute Cholecj'stitis. 

The patient then bepan to have nocturnal attack.s of 
chill and fever with recurrence of j'aundice. The temper- 
ature ro'e above 102 at nipht and dropped to normal by 
morninp. This was repeated four times from November 
twentieth throuph the twenty-fifth and j’ustified a diap- 
nosis of Common Duct Stone. The patient was clear men- 
tally in spite of these sharp bouts and felt less sick than 
durinp the earlier time with lower fever. Operation was 
thoupht unwise because of the cardiac condition. 

Benzedrin and mapnesium sulphate were piven as 
follows: 



Benzedrin 

Map. 

Sulph. 

11 20 

11 '21 

10 ropro. 

Z 

1 

11 '24 

20 mpm. 

z 

2 

n 2G 

30 mpm. 




A short period of low fever and slipht jaundice with- 
out chill recurred 11 27-11/23. Then suddenly 12'l,dl7 the 
patient felt and seemed much improved. The inconspicu- 
ous character of the pain at all tiroes .should be .stressed. 

A consistent search for stone in the feces wa.s bepun and 
continued for a month. Calculi were found as follows: 


STOOL E.XAMI.N'ATIO.WS 
Ckilor 


Date ' 

11/13-n, 19 
11/21 
11/23 
11 '24 
11/26 
11/28 

12/1 

12/2 

12/3 


12/4 

12/S 

12/6 

12/7 

12/8 

12/9 

12/10 

12/11 

12/12 


Number of 
Stools 


1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

1 

I 

1 

1 

1 

1 

1 


brown 
pray 
clay 
clay 
.vclloiv 
lipht brown 
clay 

putty color 
putty color 
putty color 
yellowish 
yellow 
brown 


Calculi 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

2 

0 

1 

0 

0 

0 

1 

0 

I 

0 

1 

0 

0 


Ten in all were recovered and, as is noted, by no me.ans in 
consecutive stools. The photopraph shows the uniform size 
of these stones and the definite fneettinp. (Fip. 2). 

Case S. A well-nourished woman of C2 years, a 
physician, pave a pastro-intcstinal hi.story of one attack of 
cpipastric pain 30 years previously, diapno.sed Acute 
Gastritis, and a lonp-succecdinp period of achlorhydria for 
which she took dilute h.vdrochloric acid. 

One nipht, six hours after an ordinary dinner, the pa- 
tient awakened with cpipastric distrc.ss, dull and buminr, 
accompanied by nausea and followed witliin three hours hy 
vomitinp. This episode was of about 10 hours duration. 
For the next few days the patient was unable to eat more 
than the simplest carbohydr.'ites without prccipitatinp 
cpipastric distress, nausea and vomitinp. When, finally, 
even water was not tolerated and the patient became de- 
hydrated, a physician was called. 

At this time, on the sixth day followinp the first npiic.-ir- 
ance of symptoms, the patient was mildly j'aundiccd ami 
had definite lendcrnc.'-s in the ripht upper quadrant. The 
stools were lipht and the urine dark with bile. The icterus 
index svas 14. A few .stools became acholic. The clinical 
diapno.'is was Common Duct Obstruction. It wa.s suppested 
that the stool.s be svatched for stones. Nine sm.sll facetted 



Scs-en of the nine stones recovered from the stools of pa- 
tient 3. The remaininp two were of the size of the small- 
e.'t of thc.'C. The pail bladder, at operation, was half full 
of similar sized stones. 

stones were recovered in the next five days. (Fip. ,3), 
Some of them, when photopraphed, cast shadows on X-ray 
films. Altopethcr the attack lasted ten days. Subsequently 
films, followinp the dye by mouth, failed to visualize the 
pall bladder or any calcifications. At operation, a thickened 
pall bladder, half full of stones of the size and shape as 
shown in Fipurc 3, wa-s removed. No stones sverc found la 
the common duct, thouph thorouph search was made. 

The recovery of pall stonts from the fcce.s of three 
p 3 tient.s, who presented them.selve.s for diapno«is svith- 
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in a short time interval, introduces the query if gall 
stones do not pass the sphincter of Oddi more fre- 
quently than is generally believed. It must be admitted 
that stones of pea-size or under could pass the relaxed 
sphincter (1, 6). Recent textbooks (3, 11, 15) mention 
this possibility and the older clinicians, who did not 
have X-ray at their command, give varying percent- 
ages of recovery of calculi from feces. Rollestone (13) 
states that biliarj' calculi “not uncommonly” pass when 
an attack of biliary colic is precipitated at the begin- 
ning of a course at Carlsbad, and adds that Kehr (7) 
puts the recovery of biliary calculi from feces as high 
as 25%. ^■*Mayo Robson (12), on the other hand, 
states that they are seldom found. Most clinicians in 
the last two decades, though concerned with refine- 
ments for diagnosis, such as microscopic increase of 
crystals in duodenal drainage and the origins of diff- 
erent bile fractions, neglect or scorn gross stool exam- 
ination for stone (2, 4, 8, 9, 11). In contrast, the lay 
public is always finding and bringing, bottled in al- 
cohol, inconsequential exhibits from the stools and 
have, in times past, when olive oil was supposed to 
cure gall bladder disease, brought in "stones” shown 
to be nothing but inspissated oil. The patient properly 
instructed in the technic of how and what to look for 
would, no doubt, cooperate. 

One may ask, if Kehr’s quoted statistics are right, 
why stones are not more frequently found when 
searched for. Aside from the obvious explanation of 
their being missed or unrecognized when very small, 
two factors may account for this. Only stones in the 
common duct could pass into the duodenum and it is 
not always easy to make a differential diagnosis be- 
tween stone confined to the cystic duct or gall bladder 
and common duct stone. Secondly, after stone enters 
the intestine, the delay in that tract is variable. Al- 
though in two of our cases stones were found when the 
stools were still claycolored or very light, in the second, 
six came down slowly over a period of days. Instances 
are cited of small gall stones which must have tarried 
in the bowel a long time and which have formed the 
center core of fecoliths, which have finally obstructed 
the bowel (14). In suitable cases where a search is to 
be made a saline cathartic is probably indicated. Mag- 
nesium sulphate by mouth should be as effective as 
Carlsbad water after an attack of colic, and, especially 
in the presence of achlorhydria, may be as relaxing to 
the duodenum as by instillation through the duodenal 
tube (16). 

Another surmise suggested by our unoperated pa- 
tient is whether a fistula could possibly have been pres- 
ent to permit the passage of stones into the bowel. The 
patient was unaware of a long-standing history of gall- 

5rSee Ref. 13, p. 790. The authors could not verify this figure. Hans 
Eopinger in his book, “Die Leberkrankheiten.” Julius Springer, Vienna, 
1937, gives the following percentages of the frequency of the passage 
of gall stones into the bowel : 

Goldammer 5.2% 

Fink 11 % 

Kehr 9.3% 

Whether these figures include stones passed through artificial as well 
as natural openings is not clear from Eppinger’s text, but from a work 
of Kehr’s, “Die Praxis der Galienwege Chirurgie,” Munchen, J. F. 
Lehmann, 1913, p. 214, it seems likely his 9.3% referred to stones 
passing through the sphincter of oddi, not through false passages. 


tract disease. Judd and Burden (5) have stressed the 
long duration and severity of sj'mptoms in patienfs in 
whom they found internal biliary fistulae at opera- 
tion. One must however balance against this Naunyn’s 
(10) statement that ulcerations of gall stones into the 
intestine ma 3 ' occur in 75% of patients without 
symptoms ! In two other patients, recentlj’ seen by one 
of us, whose histories are not given and who had prov- 
en internal biliaiy fistulae, the attacks preceding the 
passage of stone were very severe and prolonged. In 
one the stone recovered measured 1^ by % inches. 
To the authors it seems more likely that the ten stones 
found in the second patient reported herein passed the 
common duct sphincter.*** 

Recognition of this latter possibility not only allows 
of an explanation for an attack of severe distress re- 
sembling gall stone colic occurring but once in the life 
of an occasional patient, in whom thereafter by every 
means at our disposal no further gall stones are demon- 
strated, but stimulates to a systematic search for stone 
in the feces, if there is a reasonable suspicion that 
common duct stone is present. If stones pass the 
sphincter of Oddi fairly frequently, it permits greater 
hesitation in patients unsuitable for operation for 
other reasons, especially when these patients are ad- 
vanced in years. A trial period of drugs of the duoden- 
um or sphincter relaxing types could be instituted be- 
fore advising difficult or even dangerous common duct 
surgery. 

In closing, it must be stressed that the recovery of 
gall stones from the feces in no w’ay assures that all 
stones have been evacuated from the biletract. Opera- 
tion will of course remain, in the vast majority of pa- 
tients, the surest method for the removal of gall stones 
and, when the gall bladder is seriously diseased, the 
most effective way of dealing with it. 

CONCLUSIONS 

1. The authors have reviewed the case histories 
of three patients from whose feces gall stones were re- 
covered following attacks of right upper quadrant pain 
with jaundice. These stones W'ere small enough to have 

■ passed through the sphincter of Oddi and did so 3 vith 
certainty in all three. 

2. A short discussion follows, mentioning the liter- 
ature on the relative frequency of the passage of gall 
stones through the natural openings and the neglect of 
the search for stone in the feces as a diagnosic pro- 
cedure. 

3. It is suggested that where stone in the common 
duct is suspected, evacuation into the duodenum by 
suitable drugs may be tried in suitable cases before 
difficult or dangerous common duct surgerj' is in- 
stituted. 

4. Finally it is stressed that the recovery of gall 
stones from the feces does not guarantee complete 
evacuation of stones from the biliary tract and that 
surgery remains the surest method for their removal 
and the most effective for dealing with a seriously dis- 
eased gal] bladder. 


f*»'Autopsy recently confirmed this judgment. No biliary fistula and 
J" j*'' "I™"’™ duet were present. A considerable number 
facetted stones like those in Fig. 2 were present in the gall bladdi 
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Infra-Red Photosrapfiy of the Abdominal Wall in 
Portal Cirrhosis of the Liver* 
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1. n. JANKELSON, M.D. 
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S INCE the infra-red phofopraphic plates are made on 
a production basis, this type of photojrraphy has as- 
sumed considerable prominence in .scenic photography, 
industry and science. Veiy little e.xTjense is involved in 
the equipment e.xcept the specially prepared infra-red 
sensitive plates, which cost somewhat more than the 
ordinary photographic plates or film.s. Any ordinary 
pood camera, equipped with plate-holders not transpar- 
ent to infra-red r.ays, can be used. However, since the 
infra-red plates are sensitive to the violet and blue re- 
gions of the spectrum and to ultra-violet my.s, it is 


Since the infra-red ray.s penetrate the .su[>crfuiul 
layers of the shin, infra-red pholopraphy may show 
some pafholo^ric condition of the subsurface of the skin 
not visible to the n.ahcd eye or on the ordin.nry pholo- 
praphic plate or film. Of particular value in medicine 
is the visualization of superficial veins, their course 
and the demonstration of po.s.sible enlarpemcnt, tor- 
tuosity and or anastomoses. The arteries remain invis- 
ible. The demonstration of the superfici.al veins of 
the extremities ndth the aid of infra-red photoprapliy 
ha.s added much to our hnowlcdpe of peripheral v7i.“cu- 



Plate I. Ordinary photopmph on the left (picture B) and infra- 
red photopraph on the ripht (picture A) of the abdomen of a normal 
individual. Note the ab.«ence of demonstrable s’eins on picture B over 
the dome of the abdomen. 


nece.ssaty to use a filter which .absorb.s these rays, but 
transmits the infra-red ones. A pood source of lipht 
for in-door photopraphy can be supplied by an incan- 
de.sccnt tunpsten filament or a photoflood lamp. 

The infra-red ray.», because of the preater wave 
lenpth. are absorbed by and reflected from various sur- 
faces differently than the visible rays. They also have 
the power to penetrate hazy or opaque layers and snl>- 
stanccs. Thus are e.Tplaincd the rcmarhably clear lonp- 
dlstar.ee scenic picture.^ obt.aincd by this method of 
photopraphy. 

• rFr-Tj C-i* «-<i (Tefu Ikato’i Cltr 

ty th*- CtirVjfiT. of TefU CoH^e 

y-'h'v-’, y het f -cr* r w^rr • ^«rt of rT;r rtfcillt *5 

lh» A- il- A- at AtUr.tis Cttr Is JoTt^, 153T. 
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lar diseasc.s, especially varicose veins. Other u.'C.s. to 
which this method of photopraphy has been appliedjn 
medicine include (a) the demon.stration of the contour 
and size of the pupil as seen through a dewe corma 
(1): (b) photopraphy of thicirer microscopic sections 
and of injected pross specimens, showinp detail of 
intcrn.al structure not alw.nys vi.siblc on ordinary pho- 
tomicroprajihs or films (2) ; (c) photopraphy of bloo'l 
.samples in order to determine the prc.’cnce of CO- 
hemoplobin or reduced blood ("). 

We .attempted to demonstrate chanpes of the vcm.s of 
the aWominal wall in portal cirrhosis of the liver. In 
thi.s condition there is fstabli.<>hed a collater.al circula- 
tion becau'c of the portal hypertension which accorop- 
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Plate III Cardiac cirrhosis with ascites On the light is an infra- 
red photogiaph showing enlarged dilated veins with a coarse network 
of anastamoses On the left is an ordinary film of the same case show- 
ing no demonstrable superficial veins 
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Plate IV. Cirrhosis of the liver with ascites. On the right is an 
infra-red photograph of the abdomen showing enlargement and tor- 
tuosity of the superficial veins. Note the fine network of anastomoses. 
On the left is an ordinary film of the same case showing no demon- 
strable superficial veins. 



Plate V. Cirrhosis of the liver without ascites. On the right is 
an infra-red photograph of the abdomen showing enlargement and tor- 
tuosity' of the superficial veins. Note the line network of anastomoses. 
On the left is an ordinary film of the same case showing no demon- 
strable superficial veins. 
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anies it whether ascites is present or not. In order to 
establish the pathogenicity of a change in the pattern 
of the superficial abdominal veins we have photo- 
graphed the abdomen of normal individuals, patients 
with various abdominal diseases, those with cardiac de- 
compensation, some pregnancies in various stages as 
well as patients with definite or questionable portal 
cirrhosis of the liver. 

The following technique is used by us. With the pa- 
tient in the erect or recumbent position, the abdomen 
is exposed. For illumination two kodalites with 500 
watt lamps are used, placed one on each side of the 
patient at a distance of about three feet. We use an 
Eastman clinical camera equipped with an astigmatic 
lens over which is placed a No. 25A Wratten filter. 
The focussing is done with the filter in place. There 
should be no movement or breathing while the photo- 
graph is taken. The Eastman Kodak infra-red plates 
loaded and developed in total darkness have proved 


ordinary photographic plates or films. Whether the 
veins are visible or not, infra-red photography demon- 
strates these veins as enlarged, at times tortuous dark 
lines, showing few or no anastomoses. For illustration 
we show representative cases of pregnancy (Plate II) 
and cardiac cirrhosis with ascites (Plate III). 

In the presence of portal hypertension, as in portal 
cirrhosis of the liver with or without ascites, new ana- 
stomoses between the portal and general venous sys- 
tems are established. Thus varicosities of the veins of 
the esophagus, cardiac end of the stomach, and of the 
rectum are developed. There are also established some 
anastomoses between the veins of the portal system 
and those of the abdominal wall. The result is en- 
larged, distended and often tortuous veins of the ab- 
dominal wall with many anastomoses. The amount of 
the collateral circulation, involving the superficial veins 
of the abdominal wall, depends primarily upon the de- 
gree and duration of portal hypertension. Since in 



Plate VI. Early cirrhosis of the liver. On the right is an infra- 
red photograph of the abdomen showing enlargement of the super- 
ficial veins with some anastomoses especially in the right upper 
quadrant. On the left is an ordinary film of the same case showing 
no demonstrable superficial veins. 


satisfactory in our hands. Exposure time under these 
conditions is one second. The plates should be fresh and 
stored in an ice box or refrigerator, as they may be- 
come fogged by heat. For comparison we also photo- 
graph the abdomen using the orthochromatic plates 
without the filter. 

The infra-red photograph of the abdominal wall in 
normal individuals shows a few narrow, straight, super- 
ficial veins in the groin and possibly over the lateral 
aspects of the abdomen. There are no demonstrable 
veins over the dome of the abdomen. On plate I, pic- 
ture A is a representative infra-red photograph of a 
normal abdomen; for comparison, picture B is an or- 
dinary photograph of the same case. In cases of in- 
creased intra-abdominal pressure due to large abdom- 
inal tumors, ascites or in advanced pregnancy, the 
veins of the abdominal wall are congested, dilated 
and more prominent. They become demonstrable 
by infra-red photography over the dome of the abdom- 
inal ivall. Not infrequently they become visible on 


portal cirrhosis of the liver the interference with the 
venous flow in the portal vein is of long duration and 
considerable degree, the veins of the abdominal wall 
are enlarged, tortuous and form numerous anastom- 
oses, all of which can be demonstrated by infra-red 
photography. Dependent not only upon the duration of 
the disease, but also upon whether the portal circula- 
tion is compensated or not, the number of blood vessels 
and their anastomoses demonstrated by infra-red 
photography, varies from case to case. In well de- 
veloped portal cirrhosis of the liver there is a large 
network of superficial abdominal veins on an infra-red 
photograph. Some of the larger ones may be visible 
to the naked eye or on ordinary photography. However, 
the true topography of these veins can be demonstrated 
by infra-red photography only. Plates IV and V show 
representative cases of advanced cirrhosis of the liver. 
One can see the numerous superficial veins and free 
anastomoses between them, while the accompanying 
ordinary photographs show none at all. Of greater 
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clinical importance is the demonstration of a similar 
but less marked network of superficial veins in early 
or doubtful portal cirrhosis of the liver. Such demon- 
stration may clinch the diagnosis of cirrhosis in doubt- 
ful cases. Plate VI shows a representative case of this 
type. On the infra-red photograph one notices a con- 
siderable number of superficial veins, %vhile the ac- 
companying ordinary photograph reveals none. Futher- 
more, since portal cirrhosis of the liver is a progressive 
disease the graphic record of an infra-red photograph 
of the abdomen may be compared with a later one, 
which in this disease would show an increasing net- 
work of the superficial veins. 

Cognisant of the fact, that the early diagnosis of 
portal cirrhosis of the liver is extremely difficult and 
at times impossible, we believe that infra-red photo- 
graphy offers a method of early diagnosis. On the 
other hand, the absence of an enlarged network of 
superficial veins of the abdominal wall does not rule out 
portal cirrhosis of the liver in the early stages. We 
feel, however, that in cases which appear as advanced 
cirrhosis, the absence of enlarged veins of the ab- 
dominal wall rules out this disease. In our experience. 


metastatic carcinoma of the liver, diffuse abdominal 
carcinomatosis and gumma of the liver show no in- 
crepe in superficial veins on infra-red photographs. 
This photographic demonstration can be used in dif- 
ferential diagnosis of portal cirrhosis of the liver. 

SUMMARY AND CONCLUSIONS 

Infra-red photography of the abdominal wall by 
visualization of the superficial veins of the abdomen 
presents a true pattern of these veins. This pattern 
varies in health and in abdominal disease. The pat- 
tern of the superficial veins of the abdomen in cirr- 
hosis of the liver is pathognomonic of it. As such, it 
can be used to confirm a suspected case of this dis- 
ease. However, the absence of the characteristic vein 
pattern does not rule out early portal cirrhosis of the 
liver. 
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The Efficiency of Several Germicides and Antiseptics on the Oral Mucosa* 
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A ccording to observations made by Arnold and 
Stuart (1935), the lips apparently are a primaiy 
seeding zone for the mouth. The narrow zone of 
contact of the Kps is an area which when inocul- 
lated with organisms, seems to furnish an unlim- 
ited supply for almost continuous contamination of 
the oral cavity. 

It, therefore, was conceded that this zone would be a 
desirable one to make use of in order to test the 
efficiency of various germicidal solutions to be used 
on the oral mucous membrane. It was our aim to 
find an agent which would be the most efficient and 
whose action would continue for the longest period 
of time. The efficiency of germicidal agents on the 
skin has been reported in numerous papers. There 
have been, however, relatively few reports dealing 
with the direct application of a germicide to the 
oral mucous membrane. 

Rodriquez (1928) published results of his e.xperi- 
ments using the under side of the upper lip as the 
zone of application for the germicide. He used cot- 
ton roils on both sides of the upper maxilla for a 
two fold purpose. It served as a dam against the 
outflow of Stenson’s duct and prevented contact of the 
mucosa and teeth about the angles of the mouth. He 
used Blercurochrome 2.% aqueous solution, Mercuro- 
chrome 5% in 50% alcohol, Mercurochrome 2% in 
alcohol, acetone mixture, Tincture of Iodine, and 
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glycerine 3.5%, and Tincture of Iodine and glycerine 
1.75% and Iodine in alcohol 3.5%. 

He concluded 3.5% Tincture of Iodine was too irri- 
tating on the oral mucosa but efficient. The 3.5% 
Iodine and glycerine mixture was effective and de- 
void of irritating effects. This solution has been used 
for a number of years in dental practice. The 1.75% 
Iodine and glycerine mixture is the lowest dilution 
which can be used and still be effective. Certain 
people, however, show some irritation upon using 
Iodine on the mucosa, Mercurochrome 5% in 50% 
alcohol was effective. It seems to have selective action 
for Staphylococcus albus but is irritating. The alcohol- 
acetone solution of Mercurochrome was too irritating. 

In conclusion he states that Iodine is the most ef- 
fective germicide to use on the oral mucosa in the pres- 
ence of the organic elements constantly present on 
the surface of the mucous membrane of the mouth al- 
though he states that it was irritating to some people. 

TECHNIQUE 

The narrow zone of contact of the lips was numbered 
“zone 5”. This zone was divided into four areas i. e., 
the left upper half was numbered area 1, the right up- 
per half area 2, the lower left half area 3, and the 
lower right half area 4. . i 

Sterile swabs were moistened with sterile normal 
saline solution and control swabs taken from zone five 
on areas 1, 2, 3, and 4. The swab was thoroughly 
rubbed over an agar plate streaking the plate across 
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one way and then the other to insure as equal a dis- 
tribution of the organisms as possible. 

The average number of colonies obtained on control 
plates from zone 5, ranged from 600 to 10,000. As 
a matter of interest, zone 5 was cultured three times 
in succession, the average number of colonies on the 
first set was 1.550, the second set 2,280 and the third 
set 4,400. This experiment was repeated six times 
with the same result, that is, the second set showed 
a higher average than the first and the third set a 
higher average than the second. 

In testing the germicidal solutions, a sterile swab 
was moistened with the agent and rubbed over the lips 
and zone 5. Then at intervals of 1, 3, 4 and 5 minutes, 
swabs were taken of zone 5 on area 1 in 1 minute, 2 in 
3 minutes, 3 in 4 minutes, and 4 in 5 minutes and 
rubbed on agar plates as mentioned previously. In 
cases where the agent tested was found to reduce the 
bacterial count from 75-100% the duration in time of 
antiseptic action was determined. 

A germicidal control plate was made in each experi- 
ment in order to ascertain whether or not any in- 
hibition of growth was caused by the amount of 
germicidal agent taken up on the swab. A swab was 
taken from the lips immediately after the application 
of the agent and rubbed over an agar plate, then a 
drop of a liquid culture of Staphylococcus albus was 
spread on this plate. In no case regardless of the anti- 
septic used, was any inhibition of growth observed 

All plates prepared in this work were incubated for 
forty-eight hours and then counts were made using a 
Frost plate counter aided by a 9x hand lens. The total 


number of coknies obtained from zone 5 both before 
and after the application of the antiseptic agent was 
determined and the percentage of reduction computed 
in this way. In testing of the germicides at least ten 
trials were made with each on as many different sub- 
lects as possible except in cases where the agent was 
found to be too irritating. The germicide found to be 
the most efficient and without too many objectionable 
qualities was tested twenty times on as many different 
subjects as possible. The following chart indicates the 
method used in computing the results : 


Chart I 



Controls 

Zone 5 Antiseptic 

Agent 

Area 1 

1,440 

Area 1, 1 minute 

50 

Area 2 

3,120 

Area 2, 2 minutes 

0 

Area 3 

2,880 

Area 3, 3 minutes 

35 

Area 4 

1,920 

Area 4, 4 minutes 

300 

Total 

9,360 

Total 

385 


Percent 

reduction 95.9% 


Types of organisms 

cultured from Area 5 in 

order 


of frequency: 

1. Staphylococcus albus. 

2 Two types of minute colonies. 

a. Larger ones consisting of either Gram posi- 
tive diplococci, diphtheroids or Gram nega- 
tive diplococci. 

b Minute pin point colonies which may be 
either streptococci, diplococci or diphther- 
oids. Some of the streptococci proved to be 
Streptococcus lactis, Streptococcus salivarius, 
others seemed to be dissociated forms. The 
groivth of the dissociated forms is extremely 


Chart II 


Agents 

Type of Solution 

Average Keduction 
of Colonies m 5 
Minutes 

Puration 
of Action 

Comments 

Sod Perborate 

30 grs in 4 oz warm water 

85% 

10 Minutes 

More effective against staphy- 
lococci than streptococci 

Hydrogen Peroxide 

3% commercial solution 

75% 

10 Minutes 

•• 

S T 37 

Liquor Hexjlresorcinolis 1 1000 
solution 

35% 

— 

In several subjects there was no 
reduction in count 

1 Disodium salt of 2 7-dibromo- 
4-hydroxyniercuriflorescein 

2% aqueous solution 

50% 

- 

Stain objectionable 


2% alcohoLacetone tincture 

00% 

30 Minutes 

Solution too irritating, also stain 
objectionable 

2 Sod salt of ethyl mercurithi- 
osalicylic acid 

1 100 alcohol acetone-a n u e o u s 
monoethanol amine tine 

65% 

- 

Too irritating No reduction in 
count in several subjects 

Neutral acriflavine. 

1 1000 m normal saline 

56% 

- 


Phenyl mercuric nitrate 

S-t aqueous solution (0 06%) 

0% 

- 

Has a phenol coefficient of 625 
and is non-toxic 

Phenyl mercuric nitrate 

Alcohol-acelone aqueous solution 
(0 034%) 

50% 

- 

Too irritating 

Glycennated Iodine solution 

3 5% 

50% Tincture of Iodine. 60% 
glycerine 

95 %—* 

100% 

30 Minutes 

Some subjects complained of 
irritation 


25% Tincture of Iodine. 75% 
glycerine 

76% 

20 Minutes 

■■ 

Mineral Oil, Iodine solution 
, 3 6% 

Liquor Antisepticus 

50% Tincture of Iodine, 50% 
Mineral oil 

National Formulary VI 

96%—* 

100% 

50% 

40 Minutes 

Longer action and less irritating 
Oiliness objectionable to some 

3 4 nitro 5-hydro\y-mercuri» 
ortho cresol 

1 200 alcohol-acetone aqueous solu- 
tion 

1 *500 Special Experimental 
mouthwash, Peppermint davor 

95%— 

100% • 

75%— 

85% • 

2 Hours 

to 2 

Hours 

Only a \ery slight irnt tion to 
some No untoward after 
effects 


Cotton rolls used to restrict flow of saliva I Mercurochrome 2 Merthiolate 3 Metaphen 
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limited on media and growths in iiquid 
cultures are difficult to keep alive. 

.2. Large wrinkled colonies, translucent. in charac- 
ter and consisting of Gram negative diplococcic 
and fours. 

4. Staphylococcus citreus and Staphylococcus 
aureus occasionally. 

o. Subtilis occasionally. 

6. Sarcina occasionally. 

It was observed with all of the germicides that there 
seemed to be more selective action against staphylo- 
cocci than streptococci. In determining the duration of 
time which the germicides on the oral mucosa are ef- 
fective, it was obsen’ed also that the staphylococci are 
inhibited for a longer period of time than the strepto- 
cocci. The streptococci colonies appear in larger num- 
bers sooner than the staphylococci colonies, returning 
suddenly and gradually increasing in number. 

It was also observed that even in cases where some 
of the agents used were very effective, there would 
be an occasional individual whose tests indicated little 
or no antiseptic action had occurred on their oral 


mucosa. This may have been due to the fact that some 
were not able to restrain the flow of saliva as well as 
others or as said by Hill and MTiite (19301— "We 
noted a variation in the ease of sterilization among 
different individuals. The skins of two laboratoiy- 
technicians were not sterilized in either of two tests on 
each individual.” In the case of 4 nitro-5-hydroxy- 
mercuri-ortho cresol (Metaphen) however, we found 
this to be the minimum as compared to all other agents. 
Chart II shows the results obtained in the series of 
experiments. 

CONCLUSIONS 

The results of this study indicate that Tincture of 
4-nitro-5 hydroxy-mercuri-ortho cresol (Metaphen-1 to 
200) is the most effective agent both in its germicidal 
action on the oral mucous membrane and in the dura- 
tion in time of antiseptic action. The tincture is con- 
venient to use because there is little, if any, irritation, 
the color marks the area treated and it is verj’ readily 
washed off with v.'ater. 
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Primary Carcinoma of the Liver’' 
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BUPFAI-O. 

T he dictum of Virchow which states that, “such 
organs as are the frequent sites of secondary 
tumors rarely exhibit tbe primarj’ type” seems particu- 
larly applicable to the liver. During the past ten year.s, 
in the wards of the Buffalo City Hospital, twentj'-four 
cases were studied and diagnosed as primarj' carci- 
noma of the liver. Only twelve of these cases were 
proved by post-mortem examination and four by 
biopsy. We shall limit our discussion in this communi- 
cation to the proven cases. In this same period of time 
11G.G22 patients were admitted to the wards of the 
Buffalo City Hospital and in 2099 of these malignancy 
was diagnosed. Likewise, over this period of time 
about 4,400 autopsies were performed of which only 
twelve were primary carcinoma of tbe liver. 

♦ of the Boff.Io City Ho.pilal and DepartineDt 

of Medicioo. University of Buffalo- 
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NEW YORK 

The statistical reports of White, Price and Leeds; 
Counsellor and Meindoe Cl), would indicate that a 
comparatively small number of cases present this 
lesion. Our series bears this out and .shows also that 
the disease occurs more frequently in the male sex, 
since we have observed fifteen males to one female. 
This fact is of interest in view of the striking contrast 
of sex incidence in carcinoma of the gall bladder, which 
is more common in the female. Likewise in metastatic 
carcinoma of the liver the incidence seems slightly 
higher in females. 

Carcinoma of the liver, like most malignant drsea.sc.s, 
occurs most often in the fourth to the sixth decade of 
life. Eggel (2) reports the average age in his series 
as 57.2 years. We have obseired the average age to be 
.«Iightl.v‘lower, being 49.4 years. - 

It is apparent from the following table that the 
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greatest number of our cases occurred in the accepted 
age groups: 

Age Groups 

Number of Cases 

Per Cent 

30-35 years 

2 

12.5 

35-40 years 

0 

0 

40-45 years 

2 

12.5 

45-50 years 

4 

24.8 

50-55 years 

2 

12.5 

55-60 years 

2 

12.5 

60-65 years 

3 

18.6 

65-70 years 

1 

6.25 


The youngest case in our series was 34 years of age 
and the oldest 70 j^ears. Prescott (3) reported a case 
of congenital carcinoma of the left lobe of the liver in 
an infant of five months, while Ribbert (4) reported 
a similar congenital malignancy in a four month old 
babs’. 

PATHOLOGY 

A clinical classification of primary carcinoma of the 
liver which is frequently used includes: 

A — Primary, Massive Carcinoma in which the cells 
are large and polyhedral and the liver attains a 
massive size. Only one case of our series was of this 
type. 

B — Two of our cases were primary infiltrating or 
diffuse type. 

C — Five conformed to the nodular or multiple types. 

D — Eight cases in our series, seemingly developed 
in a cirrhotic liver, since elements of both were 
present. 

Pathologically it would seem better to classify these 
tumors histogenetically. Primary carcinomata have 
only two sources of origin; (1) the parenchyma or 
liver cell and (2) the epithelial lining of the ducts. 
iSIixtures of these two types have been observed, how- 
ever. In the liver cell type, the lesions are usually 
multiple with a primary source but individual lesions 
are fairly sharply circumscribed. This type is very 
cellular and has little stroma, while umbilication and 
central necrosis occur early. A type of growth oc- 
casionally seen is that of a huge liver with decided 
increase of connective tissue, suggesting an exagger- 
ated proliferation of the bile ducts, which crowd the 
lobular structure to the point of atrophic disappear- 
ance. This type has been termed Banti’s Disease when 
associated with splenomegaly, and in previous years, 
was also referred to as “Cirrhosis carcinomatosis.” 

CLINICAL FEATURES 

The clinical manifestations in our cases were quite 
variable. Pain was a rather constant feature, being 
present in eleven of the group and located either in the 
epigastrium or the right upper quadrant of the abdo- 
men. Anorexia and emaciation was present in all in- 
stances, but pronounced in only six of the entire group. 
Jaundice %vas rather infrequent and occurred in six 


cases, while subclinical jaundice was present in an ad- 
ditional four. Nausea, emesis and constipation were 
infrequent symptoms. The liver was definitely en- 
larged to palpation in every case and was nodular in 
more than half of them. The spleen was palpable in 
only four cases of the entire group. Ascites occurred 
in six cases; the fluid removed from the abdominal 
cavity was exudative in character, and tumor cells 
wei'e recovered from the centrifuged sediment in three 
different cases. 

LABORATORY FINDINGS 

There has been some reference (5) to the presence 
of fever and leucocytosis in the latter stages of this 
malady. In six or thirty-six and a half per cent of our 
cases leucocytosis was present. In no case did it go 
above 20,000 cells and in the majority of cases, it 
varied between 10,000 and 14,000. Fever was observed 
throughout the course of the disease in only six cases, 
but was present terminally in an additional six. The 
blood urea N was normal in our entire group ; in none 
was it higher than 20 mm. per 100 cc. of blood. The 
Wassermann reaction was positive in only two of our 
cases. The blood sugar was within normal limits in 
all instances. 

COURSE 

The course of the disease in our group was rapid 
and fatal. The majority of our patients presented dis- 
tinct clinical manifestations of the disease ■ndthin one 
year of their initial complaint. More than half of the 
group, however, had symptoms for less than six 
months. Thirteen of this group were observed in the 
hospital less than six weeks prior to their death, indi- 
cating the rapidity of this disease. 

METASTASIS 

Metastasis from the primary liver focus occurred 
usually by way of the regional lymph glands, but e.xtra 
hepatic metastases have been found in about twenty 
per cent of cases reported in the literature (6). Our 
findings agreed wth this, for we found that fifty per 
cent of our cases showed metastasis in the regional 
lymph nodes, while in one instant each, there was 
metastasis to the pericardium, lung and mesentery. 

SUMMARY 

We have reviewed sixteen cases of primary carci- 
noma of the liver diagnosed clinically and confirmed 
pathologically. We have also briefly presented the 
clinical manifestations of this disease. 
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The Use of Hydrated Magnesium Trisilicate in Peptic Ulcer* + 

(Preliminary Report) 


By 

•MANPEED KRAEMER, M.D., F.A.C.P.J 

NEWARK. NEW JERSEV 


H ydrated Magnesium Trisilieate was introduced’ 
into therapeutics in 1936 by N. Mutch (1, 2, 3). 
The first to uTite about the subject in the American 
literature was Levin (4). He used the trisilieate of 
Magnesium in a mi.vture with other antacids to treat 
peptic ulceration. Hurst (5) is the only other author 
who has referred to the clinical use of this substance. 

Because, according to Mutch, the antacid power of 
Hydrated Magnesium Trisilieate is sustained for hours 
even in the presence of e.Kcess of acid, because its ad- 
sorbtive power lasts even for a few days, because it 
has strong antipeptic powers, because even in large 
doses it causes neither constipation nor diarrhea, and 
because it cannot produce alkalosis b.v absorption of 
unused excess, I considered this an ideal antacid for 
use in patients with peptic ulcer. All antacid powders 
have certain definite drawbacks — the constipation 
caused by Bismuth and Calcium Salts, the la.xation of 
Magnesia, the secondary rise and tendency to alkalosis 
caused by Sodium Bicarbonate are well known. For 
the past two years I have used Colloidal Aluminum 
Hydroxide preparations with good results and with- 
out some of the ill effects expressed above except for 
very frequent complaints of constipation and two cases 
of fecal impaction. 

In view of the marked relief of symptoms obtained 
in peptic ulceration with the use of Magnesium Trisili- 
cate I am presenting this preliminarj' report to stimu- 
late further clinical trial of the powder. My results 
have been so gratifying that I am replacing other 
alkalis with this preparation. 

I have now used Hydrated Magnesium Trisilieate in 
38 private patients having roentgenologically proven 
^duodenal ulcers associated with definite hyperacidity 
to a test meal, and t.vpical symptoms. The preparation 
has also been used on several clinic patients fulfilling 
the same criteria. Due to insufficient time for follow 
up on the clinic cases I am not including them in this 
preliminary report. The drug has been used by the 
patients for from three to six months. The patients 
were all kept on an ambulant diet. A few had a pre- 
liminary rest period at home of from three days to 
two weeks. In general the routine was the same as I 
have used for some time e.vcept for the substitution of 
the Hydrated Magnesium Trisilieate in place of other 

^Frooi the Gajtro-Enterolh^cal Clinic ot the Preshj-terien Hojpital in 
Newark. „ , , - a, 

tA supply of Hydrated Maffnesinm Trisilieate- Powder was kindly 
furrUed to the Clinic by Frederick Steams and Company. That 
U 5 ed by the private patients was purchased on prescription. 
jChief. Gastro-Enterolotrical Clinic, Presbyterian Hospital Gastro- 
Entcroloeist, St- James Hospital in Newark, 

JSince writini: of article, the powder has been used on 2 of yastne 

ulcer with resultinir disappearance of the niche on X-ray. 
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antacids. The patients received three light meals per 
day and a glass of milk or milkshake or tea between 
meals and in the evening. One hour after meals and 
one hour after the between meal feedings and at bed- 
time they were given a teaspoonful of the powder. 
Some bromide or phenobarbital was given if there 
was excessive nervousness or sleeplessness. Some of 
the patients, also received tincture of belladonna. If 
there was night pain the patients set their alarm 
clocks one hour before the anticipated period of dis- 
tress and took a teaspoonful of the powder at that 
time. Some of the patients had had ulcer sjTnptom 
recurrences for many years and had had many types 
of treatment. Two of the patients had had a gastro- 
enterostomy for ulcer with recurrence of symptoms 
but without demonstrable jejunal ulcer. One had been 
doing well on Colloidal Aluminum Hydroxide but com- 
plained of constipation. On changing to the Mag- 
nesium Trisilieate he continued to do well and no 
longer was constipated. 

All the patients in this group are improved. Of 
course, this is the usual response to any new therapy. 
However, to control psychic factors, the patients were 
not told that they were receiving a new preparation. 
I do not hold Magnesium Trisilieate to be a cure for 
peptic ulceration but merely as a valuable antacid. 
Antacids are used not to cure ulcers but to control 
symptoms. The cure of ulcer is a problem of changing 
the patient’s mode of living, thought process and 
dietary- habits so that the factors producing recur- 
rences will not come into play. Of prime significance 
in the use of this powder is the fact that not a single 
patient complained that it affected his bowel habits in 
any way. Mone of the patients showed symptoms of 
alkalosis. Hurst (5) has given this preparation in 30 
grain doses to ulcer patients and alkalosis has never 
developed. 

I am not presenting a statistical fable in this pre- 
liminary report. The time the patients have been 
under treatment is too short and the number of cases 
is too few for use of any statistical method of evalu- 
ating the powder. In my clinical judgment, this is a 
valuable therapeutic agent which merits further trial. 


REFERENCES 

Muleh, N,: The Silicates of JIaEmesiom. Z?r, Med. Jr.. 39IC:1<3- 
148. Jan. 25, 1935. 

Match. N.: Synthetic Maffnesiam Trisilieate. Br. Sled. Jr.. 3727; 

203-209. Feb. J. 1936. „ . 

3Iatcb, N.: Hydrated Sfasnesiom Trisilieate In Peptic Ulceration. 

Dr. SM. Jr., .3918;234-257, Feb. 8. J93C. 

■Levin, II. B.: Peptic Ulcer Therapy, Am. Jr. Dig. Dx*. end 
Mutrit., 4:ST4-57C, Nov., J937. ^ 

Hurst. Arthur F.: Diseases of the Alimentary Cana!. The Praetv- 
tionrr. Special Ncmber, 137;409-422, Oct., 1936. 



Variations in the Level of Serum Lipase in Experimental Pancreatitis* 


By 

HAMILTON BAXTER, M.D., 
STEWART G. BAXTER, M.D. 
and 

JOHN F. McIntosh, m.d. 

MONTREAL, CANADA 


B iochemical methods available for the study of 
acute pancreatitis depend for the most part on a 
study of the distribution of the pancreatic enzymes in 
the body. In general, these methods have not proved 
themselves to be specific, nor serviceable in indicating 
the severity or the course of the pathological lesion. 
Cherry and CrandsU (3) have introduced a method for 
determining the amount of olive oil splitting lipase in 
the blood as a means of studying the reaction of the 
pancreas to experimental procedures. This method has 
not been hitherto used in the study of the level of 
serum lipase in experimental pancreatitis. 

Claude Beraard in 1856 produced acute haemor- 
rhagic pancreatitis in the dog by injecting bile and 
sweet oil into the pancreatic duct. Since then many 
other substances have been used to cause experimental 
pancreatitis (10, 8, 13, 14, 5, 12). Archibald (1) in 
experiments on the cat has caused pancreatitis of 
varying degrees of severity by running bile into the 
gall bladder, the sphincter of Oddi being contracted 
by various means and also by inserting a cannula into 
the pancreatic duct through the ampulla of Valer and 
running normal and infected bile into the pancreatic 
duct at a pressure similar to that normally present in 
the biliary passages. 

The pathological findings were recorded by both 
gross and microscopic examination at various pei'iods 
after operation. It was found that all grades of pan- 
creatitis from simple oedema to acute haemorrhagic 
pancreatitis with necrosis could be produced. Chiray, 
Berdet and Taschner (4) using both a stalagmometric 
method with tributyrin as a substrate and also a titra- 
tion method with an olive oil substrate sometimes 
found lipase normally present in the blood serum of 
the dog and its amount was increased by the injection 
of secretin and pilocarpine. Fiessinger, Fernet and 
Gajdas (7) also using a stalagmometric method with 
tributyrin as a substrate found more lipase normally 
present in the blood of the dog than in man and they 
noted almost as much lipase in the blood of depancrea- 
tized dogs up to two weeks after operation. Cherry 
and Crandall (3) using a modification of the Loeven- 
hart (11) method for esterase with an olive oil emul- 
sion as substrate have shoivn that following ligation 
of the pancreatic ducts, division of the pancreas be- 
tween ligatures and excision of the body of the pan- 
creas, an olive oil splitting lipase appeared in the blood 
in large quantities while there was no significant 
uniform change in the amount of serum esterase as 
measured by the hydrolysis of ethyl butyrate or tribu- 

*From the Experimental Laboratory of the Department of Surgery and 
rte University Clinic, Department of Medicine, Royal Victoria 
Hospital, McGill University. 

The funds for this research work were provided by a grant from the 
John McCrae Scholarship Fund of McGill University. 
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tyrin. They believe that the rapid rise of an olive oil 
splitting lipase in the blood following pancreatic ob- 
struction, without a corresponding increase in the 
serum esterase to be good evidence of the specificity 
of pancreatic lipase. They have also shown that tribu- 
tyrin hydrolysis is not an index of the presence of true 
pancreatic lipase and they concluded that the conflic- 
ting results of many investigators who used tributyrin 
and ethyl butyrate as a substrate may be explained by 
their findings. Several authors (15, 4, 3) have sug- 
gested that the term lipase should be reseiwed for the 
enzyme acting on the triglycerides of the higher fatty 
acids while esterases may be defined by their property 
of hydrolysing the simple esters or mono-esters, 

Balo and Ballon (2) have studied the effect on the 
pancreas of acute and chronic obstruction of the pan- 
creatic ducts. They found that retention of the pan- 
creatic juice caused dilatation of the ducts and acini, 
with flattening of the acinar cells, and that necrosis 
might follow. 

The purpose of our experiments was to produce a 
pancreatitis by injecting bile into the pancreatic duct 
and to follow the change in the level of serum lipase 
and to see if any relation existed between the height 
of the blood lipase and the degree of pancreatitis. The 
duct was not ligated and the pancreatic secretion was 
permitted to resume its normal flow into the duodenum 
once the inflammatory reaction had subsided. In this 
way the back pressure effects on the gland observed 
by Balo and Ballon were avoided. This procedure 
simulated more closely the mechanism of production 
of pancreatitis in man as postulated by Archibald. 

METHOD 

In these experiments seven dogs were used. They 
were fed a diet of Purina dog biscuit and as much 
water as desired. The blood was collected in the fast- 
ing state. The method of Cherry and Crandall (3) 
for determining lipase was used. To 1 cc. of serum 
were added 2 cc. of a fifty per cent olive oil emulsion'^ 
and 0.6 cc. of N/3 potassium phosphate buffer adjusted 
to pH 7.0. This was then incubated at 37° C. for 24 
hours. Then 3.0 cc. of 95% alcohol were added and 3 
drops of 1 per cent phenolphthalein. Titration was 
performed with N/20 sodium hydroxide and the result 
was expressed in cc. of N/20 sodium hydroxide per 1 
cc. of blood serum. The determinations were made in 
duplicate and control blanks were titrated with each 
group of determinations. At operation, the main pan- 
creatic duct was located, a fine needle was inserted 
into its lumen and depending on the size of the dog 
from two to five cc. of bile aspirated from its gall 

■S^Prepared by the Abbott Laboratories. 
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bladder were injected slowly with a syringe. Immedi- 
ately following this procedure the pancreas became 
stained with bile which in most cases penetrated the 
finer ramifications of the ducts as far as the tail. The 
surface of the gland became glassy from oedema of 
the pancreas. Within two or three days all the dogs 
seemed to have recovered from the shock of the 
operation. 

Chart 1 shows the effect on the level of serum lipase 
following injection of bile into the duct of Wirsung. 
In eveiy case a high level had been reached in twenty- 
four hours and in one dog as early as the sixth hour 
post-operatively. The amount of lipase was from fifteen 
to fifty times that of the pre-operative value, which in 
the dog is very low. After attaining a maximum in 
from 24 to 48 hours the lipase declined abruptly at 
first and then more gradually until after 7 to 10 days 
it had almost returned to normal. Since the pancreatic 
duct was only slightly traumatized there was nothing 
to prevent the external pancreatic secretion from re- 
suming its flow into the duodenum once the inflamma- 
tory reaction had subsided. The dogs were sacrificed at 
periods varying from three days to twelve weeks after 
operation and sections were taken from the head, body 
and tail of the pancreas for micro-scopic e.xamination. 

PROTOCOLS 

Dog No. 7. Weight 16 kilos. Under avertin anaes- 
thesia 4 cc. of bile were injected into the major pan- 
creatic duct. The pancreas became stained with bile 
throughout and the gland was slightly swollen before 
the abdomen was closed. Three days later the dog was 
again anaesthetized and the abdomen was reopened. 
On gross e.xamination the omentum was found to be 
adherent to the pancreas and there were many areas 
of fat necrosis in the vicinity of the pancreas and duo- 
denum. The pancreas was swollen and firm and a 
small abscess was found in the body. The pancreatic 
duct was examined and found to be patent. Micro- 
scopic sections showed a marked interlobular inflam- 
matory exudate with evidence of fibroblastic prolifera- 
tion. There were patchy areas of necrosis of the 
parenchymal cells, between which the acinar cells were 
relatively well presen-ed though the lobules were 


separated by inflammatory exudate. This dog showed 
the pathological picture of acute haemorrhagic pan- 
creatitis with necrosis. The course of the blood lipase 
is indicated in Chart 1, and Photomicrograph No. 2 
shows a typical section taken from the pancreas. 

Dog No. 6. Weight 20 kilos. Intravenous injection 
of avertin was used to produce anaesthesia. The duct 
of Wirsung was located and 4 cc. of bile were injected 
into it with the result that the pancreas was tinged 
with bile throughout its whole extent. Eleven days 
later the dog was killed with ether. On opening the 
abdomen a few adhesions were found between the 
omentum and duodenum. The pancreas seemed to he 
normal in appearance on gross examination. No areas 
of fat necrosis W’ere seen. On microscopic examination 
sections taken from the head, body and tail of the 
pancreas showed a slight increase in fibrous connective 
tissue in focal areas about the ducts and in the inter- 
lobular stroma. The tail showed areas of round cell 
infiltration. The highest value for serum lipase was 
2.80 cc. reached three days after operation. 

Dog No. 1. Weight 22 kilos. After induction of 
anaesthesia with avertin, 4 cc, of bile were injected 
into the major pancreatic duct. The whole pancreas 
became stained yellowish with bile and before the 
abdomen was closed the gland was swollen and glassy 
from oedema. Thirty-eight days later the abdomen 
was reopened. A few adhesions and some small areas 
of fat necrosis were noted in the ivcinity of the tail of 



Photomicrograph No. 1. The section from the body of 
the pancreas of dog No. 7 shows a marked interlobular 
and intralobular inflammatory exudate with eynlence of 
fibroblastic proliferation. Areas of nccro.sis of the acinar 
cells may be noted. 
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Photomicrograph No. 2. The section from the tail of the 
pancreas of dog No. 1 shows a focal area of parenchymal 
cells undergoing replacement with fibrous connective tissue. 


the pancreas. Two cc. of bile were injected into the 
pancreatic duct and the abdomen was closed. Forty- 
seven days later the dog was sacrificed with ether. On 
gross examination the pancreas appeared normal. 
Microscopic sections showed focal areas of fibroblastic 
proliferation about the ducts and in the interlobular 
tissue. Chart 1 shows the course of the serum lipase. 
Photomicrograph No. 2. 

Dogs No. 3 and No. 5 were sacrificed thirty-five and 
sixteen days, respectively, after operation and micro- 
scopic examination showed only focal areas of fibrous 
connective tissue about the ducts and in the inter- 
lobular stroma. Dogs No. 2 and No. 4 who came to 
autopsy eighty-four and thirty-one days, respectively, 
after operation showed no definite change in the pan- 
creas. In no case did the pancreatic ducts appear to 
be dilated. 

DISCUSSION AND SUMMARY 

Following the injection of bile into the major pan- 
creatic duct there was a prompt rise in the serum 


lipase which usually reached a maximum in twenty- 
four to forty-eight hours. After reaching a peak it 
subsided abruptly at first and then more gradually 
until an approximately normal level was reached 
within seven to ten days post-operatively. The changes 
found at autopsy varied from a typical acute haemor- 
rhagic pancreatitis with necrosis to a reaction so slight 
that eleven days after injection of bile into the duct 
of Wirsung the only changes noted in the pancreas 
wei'e focal areas of fibrosis and round cell infiltration. 
In two dogs which showed a high level of blood lipase 
following operation no significant changes were found 
in the pancreas at necropsy. 

It would appear that different degrees of pancrea- 
titis were produced in the various dogs by injecting 
bile into the major pancreatic duct. Possibly as Mc- 
Caughan (11) has suggested, the more severe grades 
of pancreatitis may be caused by rupture of some of 
the finer ducts and extravasation of the bile into the 
parenchymal substance. Undoubtedly other factors 
exist which may modify the intensity of the inflamma- 
tory reaction. For example, the greater the amount of 
mucin in the bile the less severe is the pancreatitis 
caused by its injection into the pancreatic duct (9). 
The rise in the amount of serum lipase in most cases 
is probably dependent on the amount of oedema or in- 
flammatory reaction produced by the injection of bile. 

In dog. No. G at necropsy, the pancreas showed a rel- 
atively slight degree of pathological change though the 
serum lipase reached a fairly high level after opera- 
tion. In this dog the inflammatory reaction was prob- 
ably quite mild and oedema with temporary occlusion 
of the pancreatic ducts may have accounted for the in- 
creased serum lipase. 

On the other hand, in the more severe grades of pan- 
creatitis the serum lipase may not rise as high as in 
the milder inflammatory reactions due to extensive de- 
struction of the acinar cells or obstruction of the blood 
or lymph vessels. Confirmation of this fact was seen 
in one patient who was admitted to the hospital with 
signs and symptoms suggestive of an acute upper ab- 
dominal condition. The blood lipase was normal. At 
operation a hyperacute pancreatitis was found. At 
autopsy focal areas of necrosis were found throughout 
the pancreas with marked collapse of the acinar cells. 
Comfort (6) in a series of twenty-one cases of acute 
pancreatitis noted one patient in which the serum 
lipase remained at a normal level. 

Increased serum lipase occurs regularly in experi- 
mental pancreatitis and its estimation should prove a 
valuable diagnostic aid to the surgeon in cases show- 
ing signs and symptoms suggestive of acute or sub- 
acute pancreatitis. 

The authors wish to acknowledge their indebtedness to 
Dr. T. E. Waugh and Dr. W. H. Chase for the prepara- 
tion and interpretation of the histological slides. 
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Cod Liver Oil Per Rectum as an Adjunct in the 
Treatment of U/cerative Colitis* 

By 

R. RUSSELL BEST, M.D.f 
OMAHA. NEBHASKA 


P ATIENTS with ulcerative colitis not infrequently 
show marked symptomatic improvement under 
treatment — may, in fact, appear symptom-free — j-et 
proctoscopic examination reveals that the mucosa of 
the rectum lacks sufficient healing power to arrive at 
complete regeneration or firm scar formation. Again, 
the process of healing may produce such a pronounced 
cicatricial formation that the rectum resembles a rigid 
fibrous tube. Some patients seem to lack the ability to 
respond either by symptomatic improvement or by 
local improvement of the rectal or colon wall. Such 
incidents are fully appreciated only by those who make 
visual examination of the rectum and lower sigmoid. 

It is not the purpose of this paper to present a spe- 
cific for the treatment of ulcerative colitis, but rather 
to present a measure which at times setwes as a valu- 
able adjunct to other forms of therapeusis. Two years’ 
e.xperience with cod liver oil has revealed some inter- 
esting findings. It is offered as an entirely new idea 
with some hesitation, for further scanning of the 
literature might reveal a suggestion or clinical re- 
port of its use. Up to the present, however, no such 
reference has been found. 

Those of us who are more surgically minded about 
colon lesions realize that the immediate mortality in 
surgery of the colon for ulcerative colitis is high and 
that the later mortality is great enough to inspire 
search for a satisfactory non-operative method of 
treatment. 

Since we have not arrived at definite conclusions re- 
garding the etiology, we must apply those therapeutic 
measures which logic and experience have proved are 
%'aiuable. Individualization of treatment and using the 
various methods of treatment with resourcefulness and 
good clinical judgment have accounted for those re- 
sults which were successful. 

An article by Lohr in 1934 on the local treatment 
of fresh wounds and burns with cod liver oil salve 
aroused considerable interest, and the use of cod liver 
oil per rectum seemed to the author to be worthy of 
careful clinical trial in ulcerative colitis. Lohr demon- 
strated that cod liver oil causes liquefaction of necrot- 
ic tissue, that it has a strikingly inhibiting effect on 
the bacteria! flora of wounds and that it is a powerful 
stimulant of growth affecting all tissues. He is of the 
opinion that these effects are due to vitamins A and D. 

Lohr also reported that ordinaiy streptococci, 
staphylococci and E. coli usually perish when placed in 
cod liver oil, probably from a lack of nourishment or 
from the surface tension of the oil. lost and Kochergin 
report on 2G3 cases of ulcerated wounds treated with 
cod liver oil paste and believe their e.xcellent results are 
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due to an abundance of the vitamins A. and D. They 
express the opinion that there is a lack of vitamins in 
pathologic lesions either because of an interrupted 
supply or an increased demand. As one considers the 
sequence of events in ulcerative colitis, this seems p.ir- 
ticularly applicable for the abnormal acti\’ity of the 
intestinal tract may inhibit proper absorption of the 
vitamins. lost and Kochergin also state that cod 
liver oil lowers the vitality of pus-produeing b,ncteria. 
Tumanskiy and Vatsevich found that the growth of 
streptococci ee.ises after one hour in both sterile and 
non-sterile cod liver oil and that staphylococci live 
but six hours. Hayashi concurs that the healing 
power of cod liver oil is due mainly to the effects 
of vitamins A and D and to the lipoids contained 
in the oil. It is generally agreed by most observers 
that vitamin A promotes tissue formation and that 
it is a physiologic prophylactic against infection b.v 
virtue of the fact that it maintains the health .mil 
integrity of the epithelial lining of the mucous tracts 
and skin. Vitamin D controls calcium equilibrium 
and regulates mineral metabolism. The report of the 
favorable use of calcium and parathyroid in ulcerative 
colitis by Haskel and Cantarow denotes the pos.sible 
therapeutic value of vitamin D. 

With these points in mind, it was felt that the ap- 
plication of cod liver oil directly to the diseased area in 
ulcerative colitis, rather than diluting it by passage 
through the stomach and intestines, was worthy of 
investigation. In order to better evaluate this treat- 
ment, it was first used on patients who had not re- 
sponded satisfactorily to the various accepted thera- 
peutic measures. These first three patients had been 
subjected to all known methods of treatment, yet they 
appeared to be fast approaching that stage where 
surgical intervention would be necessary. Two of them 
w'ere still in the hospital and the third had been home 
but for a short time, and all energetic methods of 
treatment had been abandoned. They were merely on 
low-residue high-vitamin high-caloric diets, hot .ab- 
dominal packs and paregoric and bismuth by mouth. 
Without otherwise changing the treatment, 4 ounces of 
cod liver oil were instilled into the rectum each day 
after a normal .saline enema. After three wcek.s, the 
patients had not improved either symptomatically or in 
proctoscopic appearance. In view of the fact that slight 
temporary improvement had at times followed the 
routine use of yatren, acriflavine and gentian violet, 
it was decided to institute another such course of 
treatment and follow it immediately with cod liver 
oil rectal instillations. 

Our e.xperience with acriflavine has been similar to 
that of Crohn and Rosenak who reported in 1936 that 
of 75 cases treated, 44.5fJ were cured and 29.9% im- 
proved after a 2 to 4 year follow-up period. We have 
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usually preceded acriflavine with yatren, however, and 
followed it with gentian violet for yatren is valuable in 
controlling any possible associated amebic infection, 
as well as for its general antiseptic qualities, while 
the selection of certain bacteria by acriflavine and of 
another group by gentian violet satisfies the hope that 
these drugs might be beneficial. 

The method of treatment was as follows. Each drug 
was given by mouth and through rectal Instillations 
for a period of five days. Yatren was used first, one 
tablet by mouth three times a day and at bedtime, 
with daily rectal instillations of 8 ounces of 1% solu- 
tion, following a normal saline enema. This was fol- 
lowed with acriflavine, grain tablet three times 
daily and at bedtime, and instillations of 8 ounces of 
1:5000 solution. The third period, gentian violet was 
given in the same manner as the acriflavine. As be- 
fore, all these patients showed some improvement. 
Daily rectal instillations of 4 ounces of cod liver oil 
were begun immediately after the gentian violet treat- 
ments. Two patients improved markedly in three 
weeks, both symptomatically and by change in the 
appearance of the rectal mucosa, but because one was 
not making as rapid progress as the other, he was 
given a second course of the entire treatment. The 
third patient responded slowly, and was given three 
courses of the drugs, followed each time by three weeks 
of cod liver oil. 

In each instance the bowel activity was reduced 
to four or five stools a day, the stools were more 
formed and were not accompanied by bleeding. The 
remarkable feature, however, was that immediately 
after starting the cod liver oil instillation, the 
ulcerated mucosa had a cleaner appearance, the 
necrotic grayish spots disappeared, and the granu- 
lating areas became bright red, with definite evi- 
dence of active epithelialization. The softer appear- 
ance of the bowel wall was unmistakable, the scarring 
did not produce as pronounced a contraction, and 
the epithelialization was smoother and more normal 
than that observed in previous ulcerative colitis cases. 
Of these three patients, two have remained symptom- 
free, with a quite natural appearing rectal mucosa, 
for 22 and 21 months respectively. The third patient, 
who did not respond so readily, has remained symptom- 
free except on two occasions when he contracted a 
little cold, which caused a mild flare-up of his symp- 
toms. He has always responded quickly to a repetition 
of the treatment. X-rays reveal some rigidity of the 
colon in each case yet there is definite improvement 
over previous studies. 

Fourteen other cases of ulcerative colitis have 
since been treated in a similar manner. None of these 
were of such a severe nature as the three mentioned 
above and only two had not received some form of 
treatment previously. These two have remained symp- 
tom-free for 8 and 14 months respectively, having no 
more than five stools daily and these of fairly formed 
consistency and not accompanied by bleeding. They 
are in good physical condition and are holding down 
positions. The other twelve victims had all had fre- 
quent recurrences of symptoms but had responded to 
various forms of therapy. Each was given one course 
of treatment with the dyes, followed by three to six 
weeks of cod liver oil instillations. It was deemed 
advisable to repeat one or more of the drugs occasion- 
ally, and for most of them the amount of cod liver 


was reduced to 2 ounces. At times after two weeks of 
cod liver oil instillations, the oil was given only on 
alternate nights. Eleven of these patients showed more 
rapid symptomatic response, the mucous membranes 
appeared smoother and the intestinal wall less rigid 
than under previous treatment. The twelfth patient 
improved under the regime at first but after six 
weeks, it was concluded that no further benefit could be 
derived, although the mucosal wall did appear cleaner 
and healthier. Another form of treatment was in- 
stituted and recovery promptly followed. 

Of these twelve patients, only three have had re- 
lapses severe enough to necessitate repetition of the 
entire course of treatment and the response has been 
most satisfactory in each instance. At the present time, 
the other nine have remained in excellent condition for 
periods of three to twenty months. 

In but one instance did the cod liver oil act as an 
irritant and it was promptly discontinued. However, 
this patient, although she had foi-merly had frequent 
relapses, has not had a return of her symptoms in 
eight months folloiving the cod liver oil instillations 
and has never felt as fully recovered. The rectal mucosa 
looks almost normal except for some excess mucus and 
a few hemorrhagic areas. 

In two other cases, all symptoms have disappeared, 
yet the mucosa has not entirely healed, although it 
more nearly approaches normal than during previous 
remissions. Both have remained symptomatically well 
for some ten months. 

The detailed technic of administering cod liver oil 
per rectum is as follows: An enema of one pint of 
normal saline is given first, and after this is expelled, 
two to four ounces of the oil are instilled with an all 
rubber rectal syringe while the patient is in the knee- 
chest position. This position is maintained for three 
to five minutes and the oil retained as long as possible. 

Some vegetable mucin product or Kaomin is of value 
in obtaining better formed stools, as formed stools 
seem to have a beneficial psychic effect upon these pa- 
tients. Since using cod liver oil as an adjunct in our 
treatment, we have had less difficulty in bringing pa- 
tients to the stage where they have one or more formed 
stools each day. During the more active phase of the 
disease, a mixture of equal parts of paregoric and 
milk of bismuth is prescribed, two drams after each 
second bowel movement. The usual dietary restrictions 
and general supportative and symptomatic measures 
are mandatory. 

SUMMARY 

1. Cod liver oil instilled into the rectum is a definite 
aid to the healing of ulcerative colitis lesions. 

2. It seems to be valuable merely as an adjunct and 
of no value if used alone. 

3. Daily instillations of from two to four ounces have 

been used following a course of treatment with yatren 
acriflavine and gentian violet. ’ 

4. Of seventeen cases treated, thirteen (76%) have 
remained practically symptom-free for periods varying 
from three to twenty-two months. Only two showed 
marked residual ulceration while being otherwise 
symptom-free. Several showed incomplete healing of 
a minor degree. 

5. The chief value of the cod liver oil seems to be 
that it produces a cleaner, more pliable and healthier 
appearing bowel wall with less dense scar formation. 
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INTRODUCTION 

T he use of fresh fruit as premeals and as additions 
to the basal diet have been shoira by many workers 
to influence the hydrogen-ion concentration, bacterial 
flora and the auto-regulatory defense mechanism of 
the gastro-intestinal tract. The variation encountered 
in fresh fruits gathered from diflerent localitie.s. 
and the still greater differences in fruits of different 
varieties and age prompted us to use a dehydrated 
apple powder of known composition. 

Many factors have been suggested as the reason for 
the beneficial results obtained by the use of fresh fruit 
diets. Among these are the hydrogen-ion concentration 
and the carbohydrate (organic acids, cellulose, hemi- 
cellulose, lignin) content of the fruit. In dealing with 
the pH one must consider that a great variety of or- 
ganic acids may be present in the fruit itself. Further- 
more, other acids may be produced in the intestine by 
the action of body enzymes and of intestinal bacteria 
on carbohydrates, chief of which are lactic, acetic and 
butyric acid.s. Jloreover some of these acids, aside 
from their effect on pH, may be toxic to certain organ- 
isms, thu.s preventing the development of a flora un- 
favorable to the host. 
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The experiments reported herein were performed in 
an effort to evaluate these factors and their relation- 
ship to the self-regulatory defense mechanism of the 
gastro-intestinal tract. By "the self-regulator}- defense 
mechanism” we refer to the concept as developed by 
Arnold and his co-workers (I). Dehydrated apple sva.t 
used in feeding because its stable compo.sifion allowed 
exact duplication of experiments. The data covers work- 
done in determining the effect of the e-xperimcntal diet 
on the fecal pH and the bacterial flora. Special atten- 
tion w-as given to the study of the cellulose-splitting 
organisms since it has been show-n that these bacteria 
produce organic acids. In experiments alread.v reported 
(2), w-e studied the effect of vitamin A deficiency and 
uronic acid depletion in relation.ship to the ly.sozyme 
content of tissues and secretions. Our .studies on the 
effect in vitro of various organic acid and pectin on in- 
testinal organisms will appear in a sub.scquent report. 

HISTORICAL 

Bienstock 13) found that the upper half of the .«mall 
intestine of laboratory- animals a.s compared ivith the 
lower half w-as comparatively free of bacteria. Ge.ss- 
ner (4) drew- similar conclusions in his w-ork w-ilh the 
human gastro-intestinal tract. To test the auto-.stcr- 
ilization mechanism, Schuetz (5) introduced L. 
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Plate 1. Veillon Tubes Cultures. I. Typical culture from 
cecum of pellet fed group showing 4 plus gas production. 
II. Typical culture from cecum of pellet plus apple powder 
fed group showing no gas production. 

metschnikovi into the duodenum of dogs and found 
that the organisms were killed before reaching the 
ileum. Roily and Liebermeister (6) substantiated 
Schuetz’s findings, using B. pyocyaneus in rabbits. 
Van der Ries (7) concluded from his observations 
that the defense mechanism is one of auto-disinfection 
and not of auto-sterilization. Arnold (8, 9) investigated 
the effect of diet and meteorological changes on the 
endogenous enteric bacterial flora and the permeability 
of the intestinal wall. He found that in dogs, after the 
ingestion of an alkalinized food, a high-protein meal or 


during the period of adjustment to a high external 
temperature or fever, there was a decided interfer- 
ence of the bacteriostatic power of the small intestine. 
In the small intestine, the interference ivith the bacter- 
iostatic action on exogenous bacteria is accompanied 
by a marked disturbance in the regulation of the endo- 
genous bacterial flora. The duodenum and upper part 
of the jejunum were the last to lose this auto-disin- 
fecting power. The sudden alkalinization of the upper 
part of the small intestine and the presence of pro- 
tein material or bile allows bacteria to pass through 
the wall of the intestinal tract and appear for a short 
period in the thoracic duct. Puppies kept in a hot 
room and fed B. prodigiosus in milk showed viable 
organisms in their stomachs. However, if the milk 
were acidified, no organisms were recovered. 

Nedzel, Stonecipher and Arnold (10) administered 
saponin to dogs and studied the intestinal changes in 
the distribution of Esch. coli and in the hydrogen-ion 
concentration. Their results show that the oral in- 
gestion of saponin caused a sudden change in the acid- 
base equilibrium and in the endogenous flora. This 
was associated with the appearance of viable Esch. coli 
in the organs of the animal. As the hydrogen-ion con- 
centration increased, there was a decrease in viable 
Esch. coli in both the intestinal contents and in the 
organs. Nedzel and Arnold (11) and Johnson and 
Arnold (12) found that exogenous bacteria (Esch. 
coli) when introduced into the stomach in the pres- 
ence of free hydrochloric acid lose their viability. 
When the gastric contents were alkalinized with a 
phosphate buffer solution, previously non-viable exo- 
genous bacteria regained their viability. As the pH of 
the gastric contents increased there was a parallel in- 
crease in the viable exogenous organisms. 

The above experiments were further extended by 
Johnson and Arnold (12). The test bacteria were sus- 
pended in saline, milk, phosphate buffer solutions and 
meat. At the beginning of the experiment there was 
an acid deficit which persisted for one hour. During 
this deficit, there were 150,000 bacteria per cubic 
centimeter. As soon as free acid was detected, no vi- 
able bacteria could be demonstrated. When alkaline 
phosphate solution was introduced to neutralize the 
free acid, viable organisms reappeared and persisted 
during the period of the acid deficit. They also found 
that if the gastric contents were removed when there 
was free acid present and then neutralized, no viable 
bacteria could be demonstrated. 

Seidmon and Arnold (13) using rats as experimental 
animals, investigated the intestinal acid-base equilib- 
rium and distribution of the bacterial flora on vita- 
min A and B deficient diets. The vitamin deficient rats 
were found to have a denser intestinal bacterial popu- 
lation and a more alkaline pH than the normal. 

Recently a number of investigators have reported 
the use of fresh or dehydrated fruit either as a meal 
or as a premeal as a means of controlling the acid- 
base equilibrium in the intestine. Arnold (l),Bergeim, 
Hanzen and Arnold (14) and Esselen (15) using such 
fruits as apple, banana, cranberry, prunes etc. found 
that such diets tended to raise the hydrogen-ion con- 
centration of the intestinal tract. With this rise, 
there was a decrease in viable Esch coli. 

EXPERIMENTAL 

All of the rabbits used in this experiment were fed 
a basal diet of pellets containing ground oats, alfalfa 
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meal, pround barley, wheat perm meal, mol.asse?. lin- 
seed oil meal, whole milk flakes, cod liver oil, ground 
wheat, soy-bean meal, brown malt, sprouts and min- 
erals. Two e.':perimental proups of animals were used. 


tained finall.v that produced a touph membrane suit- 
able for use. These membrane.-; -were treated with 
dilute XaOlI to remove bacterial protein.s. The.se mem- 
branes were then immer.scd in dilute HCl to remove 
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both receiving the basal pellet diet. In addition one 
group received dehi'drated apple (30 grams per animal 
per day). The animals were kept on these diets until 
all showed a substantial gain in weight. Growth cun-es 
of both groups were essentially the same. The animals 
were then sacrificed by a blow and the gastro-intestin- 
al tract removed. The contents of five levels of the in- 
testine, namely, the duodenum, jejunum, ileum, cecum 
and colon, were removed under aseptic conditions. 

Nutrient agar and Endo’s agar were inoculated from 
serial dilutions of the intestinal contents. From these 
plates, further identifications were made. Veiilon 
tubes containing whey agar were also inoculated. 
After forty-eight hours incubation, these tubes were 
examined for gas production. Cultures for the determ- 
ination of cellulose-splitting organisms were made on 
a modification of the media recently described by 
Aschner (16). The media described by Aschner is 
composed of membranes produced by the growth of 
Acetobacter xjdinum. Cultures of Acetobacter xj-linum 
were obtained from the American Type Culture Col- 
lection and from Dr. Aschner,* but suitable mem- 
branes from these cultures could not be grorni. Cul- 
tures were made from material obtained from various 
stages in the manufacture of vinegar. One was ob- 

♦ We wi«h to seknowJedJTO with thanks the kjndii<^< of Dr- Aschner in 
providinr lu trjth a culture of the orjraniym with which he worked. 


the alkali and then washed until free of .acid. Aschner 
advised the use of wide mouthed bottles for the growth 
of these membranes. It was found, however, that the 
membranes could be grown more satisfactorily in petri 
dishes, thus providing membrane discs of the proper 
size. It was found further that Brewer’s yeast could 
be sub.stituted for marmite in the Acetob.acter xjdinum 
media and that maltose (three per cent) seemed to aid 
materially in the growth of these membranes. 

Using the modified Aschner media, serial dilutions 
of the contents of the various intestinal levels were 
cultured. These cultures were made in duplicate and 
incubated under both aerobic and anaerobic conditions. 
The pH determinations of the five intestinal levels 
were made with a glass electrode pH meter. Direct 
smears were made of each level and stained by Grams 
method. Table I shows the hydrogen-ion concentration 
at the various levels. As will be noted the group re- 
ceiving dehydrated apple showed a higher hydrogen- 
ion concentration in all five levels. 

The greatest dilference in pH was found in the ileum 
and the greatest hydrogen-ion concentration in the 
cecum. The pH values of the group receiving apple 
supplement showed a steady decrease in the sm.all in- 
testine. Just the opposite prevailed in the pellet-fed 
yroup. In both groups, the cecal pH was acid but in 
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the former the acidity was almost ten times that of the 
latter. In the colon the pH tended to rise. In the pell- 
et-fed group the pH changed to an alkaline one and 
equaled that found in the duodenum. The group get- 
ting the apple supplement still retained an acid re- 


increase in the groivth of cellulose splitting organ- 
isms in the rabbit — an herbivorous animal — it was 
thought that the rat might prove more suitable for 
demonstrating this point. 

Two groups of rats were used. Both groups received 
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action which was equal to that found in the jejunum. 
Cultures taken at these levels showed that the group 
receiving dehydrated apple developed an aciduric type 
of flora and that the Esch. coli were greatly decreased 
(Table II, a and b) . Also the Veillon whey agar tubes 
gave gas production in the pellet-fed group while no 
gas was present in the cultures made from the dehy- 
drated apple group (Plate I). As the cecum and colon 
were the only two levels giving satisfactory cultures, 
these only were reported. 

In order to determine the number of cellulose split- 
ting organisms present, cultures on the cellulose mem- 
branes were made from the cecum and colon of both 
groups. It was thought that the group receiving de- 
hydrated apple might show an increase in cellulose 
splitting organisms due to the presence of hemicellulose 
and pectin. Serial dilutions were made and incubated 
under aerobic and anaerobic conditions. It was found 
that the dietary supplement made no difference in the 
number of cellulose splitters. The anaerobic plates, 
however, both groups showed many more colonies than 
the aerobic. Table III shows the result of the cellu- 
lose cultures given in the number of organisms per 
gram of fecal contents. Since the feeding of dehy- 
drated apple as a source of cellulose did not cause an 
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Cellulose-splitting organisms from cecum (organisms 
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a vitamin A free diet plus cod liver oil. In addition, 
the food of one group was supplemented with dehy- 
drated apple (25 per cent). One animal from each 
group was sacrificed at ten-day intervals and cultures 
of the intestinal contents were placed on the modified 
Aschner media. The last animals sacrificed had been 
on the diet 42 days. All cultures were made in duplicate 
and incubated under aerobic and anaerobic conditions. 
No difference in the number of cellulose-splitting or- 
ganisms could be detected in the two groups. It is 
hardly to be expected that the addition of apple to 
the diet of an herbivorous animal would result in 
any material change in the number of cellulose-split- 
ting organisms. Alteration in the fecal flora of the 
rat, however, is to be expected. That it did not occur 
may be due to a failure to extend the feeding over 
a long enough period of time. 

DISCUSSION 

Many years ago, Metchnikov advocated the use of 
buttermilk. He claimed that the establishment of an 
aciduric flora in the intestine was of value in that it 
tended to supplant putrefactive organisms which are 
capable of producing toxic and irritating materials. 

More recently the apple has been advocated as a 
valuable adjunct to the diet. Clinically, such additions 
were found to be beneficial although reasons for this 
were not definitely knoivn. The data submitted in this 
report- show that this food substance is capable of 
bringing about many if not all of the same changes 
in the reaction of the intestine and in the intestinal 
flora as were claimed by Metchnikov for buttermilk. 
Evidence is increasing to the effect that certain food 
substances such as cellulose, hemicellulose and perhaps 
pectin to some extent, can be broken down in the in- 
testine with the liberation of certain organic acids 
which may have a specific bactericidal or bacterio- 
static value. The most important of these acids are 
claimed to be acetic, lactic and butyric. 

, Any dietary regime which results in changing the 
intestinal reaction to one favorable to the growth of 
the aciduric type of organisms and detrimental to the 
development of putrefactive processes should be favor- 




•!32 


Ajierican Jour.KAL OF DiGESTira Diseases 


ably reparded. Furthermore, more importance from 
a dietetic standpoint should be piven those footls ivhose 
residues in the intestine can pive rise to substances 
inhibitory to pas production. 

CON'CLUSION 

The addition of dehydrated apple to the diet of the 
rabbit pives results similar to those obtained by other 
rvorkers usinp fruit. The animals receivinp apple had 


an increased hydrdpen-ion concentration in the intes-. 
tina) contents. The intestinal flora was chanped from 
one in which Esch. coli predominated to one in which 
the acidophilic type of orennism was dominant. 
Furthermore, the number of pas-producinp orpnnisms 
w'as considerably reduced. The addition of apple to the 
diet of both rabbits and rats for a period of -12 day.s 
did not alter the cellulose splittinp flora of either of 
these proups. 
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Health and Nutrition of High Andean Indians 

By 

CLAREXCE WILLIAM LIEB, A.M., M.D. 

NEW YORK. NEW YORK 


S tudies of the dietary habit.s of primitive race.s in 
relation to their phj-sique, longevity and health 
status have contributed much to our present day knowl- 
edge of nutrition. Notable among these are JfeCar- 
rison's nutritional researches among the Hunzans in 
Tibet, Stefansson’s observations on the diefarj' of the 
Eskimo, E.seudero's study of the eating habits of the 
gauchos of Argentine Pampas, and Metchnikoff’.s 
deductions from a study of the Bulgarian peasant 
dietary. 

It w.as my privilege during the summer of 1937 to 
.study at first hand the eating and h.vgienic habits of 
the Indians of the Lake Titicaca basin in Peru and 
Bolivia. Inasmuch as very little seems to have been 
written about these people from a medical standpoint 
it seems ju.=tifiable to record some of my observations 
and dcduction.s concerning their nutrition and the dis- 
c.ase.s from which they suffer. I am greatly indebted to 
Dr. .Abilardo Ibanez, General Director of Jlilitary 
Sanitation of Bolivia. Dr. Frank S. Beck, of the 
American Clinic at La Pa.s and Dr. Jame.s V. Price, 
Chief Surgeon at the Cerro de Pasco Jlines for many 
years, for much of the information contained in this 
paper. 

The Indians, one of the chief ethnical elements of 
the Bolivian nation, are called AVJLA.K.'^S, They oc- 
cupy the .Andean plateau c.vtcnding from .southern 
Peru .and take in the shore and i.sland.s of I-ake Titicaca 
and o.xtend a.s far .south on thi.s plateau a.s Auro. 

-A di.'cu.s.sion of the climate of the Lake Titicaca 
h.asfn i.s of fundamental importance in a con.sideration 


of the health .status of its inhabitants. The lofty 
plateau, called Calloa, containimt the lake ba.»in, has 
an elevation of a little over 14,000 feet, about the 
height of our Pike’s Peak. Its nearest boundary is 
about 11° from the equator. The climate is severe, 
even in summer when there are biting wind.s, and in 
the winter when the plateau i.s swept by violent gales 
and hailstorms. In the winter the temperature goes a 
little below freezing, but in the direct sunshine it is 
almost hot. There is about 20° difference between the 
day and night temperature. The snow capped moun- 
tain ranges, 75 miles in length, may be seen le.s.s than 
100 miles away from the center of the lake. Lake 
Titicaca never freezes over, though ice may form in 
the shallow water. The rainfall is less than 10 inche-s. 

The soil i.s sandy, but fertile, as evidenced by the 
luxurious gardens around the watering tanks along 
the railroad. On the hanks of the lake there arc ter- 
raced garden plots hut the variety of the crops i.s lim- 
ited to a few hardy plants including the potato (which 
originated here). No manure or other fertilizer is used 
.and the land is allowed to lie fallow for periods. After 
.'o many hundreds of j'cars of cultivation, ndthout 
fertilizer, the land must have had its mineral content 
tremendou.sly reduced, iviih resulting low mineral salt 
content of its food products. The vitamin content must 
also be low. 

The Aymara Indian is small of stature, Iieing a 
little taller than the Labrador Eskimo but a trifle 
.shorter than the .Japanese, averageing about 5 ft. 4 in. 
He has a well developed chest, small bony framework. 
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with muscular arms and calves. The feet are small in 
spite of his barefoot habits. The head is large with 
wide, high cheekbones like the American Indian. The 
neck is thick, the nose large, lips full and eyes small. 

The intelligence of the Andean Indians developed 
greatly under the Inca rule. They became obedient, 
industrious and thrifty, but these good habits were 
transformed by the cruelties inflicted upon them by 
their conquerors. In addition to being exploited and 
being normally melancholic and handicapped by bad 
food, bad housing and year-around cold, they have 
become sulky creatures and the impression one gets 
is not a favorable one. They laugh, it seems, only 
when they are drunk. They are dominated at all times 
by whites and half-castes, public officials, priests and 
sorcerers. They have many good qualities, being fru- 
gal, submissive and docile when kindly treated. The 
women are never idle, even at rest you see them 
making yarn with their crudely made distaffs. They 
make most of the family’s clothing. 

Their hair is thick, black and straight. Beards are 
rarely seen. One observes a few hairs on the upper 
lip, but nothing which one could dignify with the name 
“moustache”. Inquiries brought out the interesting 
fact that grey hair is a rarity among men and women, 
no matter how old. The hair rarely falls out and bald- 
ness is extremely uncommon in spite of the preval- 
ence of syphilis. Contrary to some medical opinion as 
to the effect of hat wearing in producing baldness, 
the Andean Indian wears a hat almost from the day 
he walks. It is pulled down tightly on his head be- 
cause of prevailing winds, and shields the scalp from the 
sun’s rays. Both of these effects, circulatory constric- 
tion and obstruction of actinic rays should, theoretic- 
ally interfere with hair growth, but such is not the 
case. 

A study of the teeth brings out certain points of 
nutritional interest. In general the babies’ dentition 
is delayed about six months longer than the civilized 
child. They nurse until about the eleventh month. Chil- 
dren after weaning get very little milk as it is quite 
scarce. There are very few goats in Bolivia and their 
milk is not used as food. Llama milk likewise is not 
used. Cows are now becoming more numerous and 
their milk is gradually being added to the diet. An 
interesting point with reference to sanitation and 
cow “psychology” is that the calf sucks at the same 
time the cow is being milked. 

At fourteen, teeth are frequently absent due to 
dietary deficiencies. This is noted in the Indians living 
near railroads where civilized food is obtainable. 
Those living near a sugar plantation have a great 
deal of dental caries, which seems to confirm the com- 
monly accepted belief that an excess of sugar hastens 
tooth decay. It is my opinion, however, that the sugar 
itself is not so much the direct cause of decay as is 
the replacement of other important vitamin and 
mineral salt containing food by sugar. The third molars 
erupt late or not at all. Anomalies of the teeth are 
rarely seen. At the age of twenty any teeth which have 
survived the ravages of caries are about level with the 
gum margins as the result of chewing very hard 
shelled beans. 

The Andean zone of Peru and Bolivia contains a 
population of about 8,000,000, most of whom are In- 
dians. The Indian population has been stationary for 
the past two or three hundred years. Large families 


are rarely seen, the average being less than four. Over 
25 per cent of the marriages are childless. 

Infant mortality is appalling. It is not unusual for 
a woman to have had a dozen pregnancies with but 
one living child. Dr. Price told me of one woman, who 
had had twenty children with but one living. Dr. 
Beck informed me that of 2,500 recorded births 1,600 
died before they were one year old, and of these 25 
percent died of whooping cough, a disease which 
seems particularly devastating among these people. 

Parental love seems to be of a very indifferent type. 
As an example, I may mention the case of a gardener 
who did not appear for work one day. When asked the 
following morning the reason for his absence he 
cheerfully replied that his three year old child had 
died. His employer, after expressing his sympathy, 
was shocked by the gardener’s reply: “Good luck for 
me, one less mouth to feed.” 

Abortions are very common. The Indian women 
often accomplish this by pounding on their abdomens. 
Midwives function here in a very primitive manner 
and produce abortions by inserting foreign bodies. 
Should the mother not succeed in aborting the unwel- 
come child she may dispose of this child after birth 
in the following manner. An infusion of the shells of 
the native peanut is given the infant. This acts as a 
slow poison. The infant succumbs in two or three days. 
Dr. Beck tells me that when such a mother resides in 
the neighborhood of a clinic or a missionary physician 
she will bring the baby to the clinic doctor after it 
has been given the poisoned infusion. The doctor ex- 
amines the baby, notes that it is ill and prescribes for 
it. The following day the mother reports to the doctor 
that the baby has died and asks for a death certificate. 
The doctors are now aware of this method of infanti- 
cide and acquaint the civil authorites whenever a case 
looks suspicious. 

The life of these Indians is severe and hard in the 
extreme, though they are never faced with actual 
starvation. The diet consists practically of meat, po- 
tatoes, corn (mote), very few vegetables and very 
little butter, sugar, fruit or milk. They eat when 
they are hungry, hence meal periods are irregular ex- 
cept for those working in mines or other “civilized” 
jobs. They are small eaters and according to Dr. Iban- 
ez average about 800 calories daily. Gorging is there- 
fore, confined to feast days. 

The potato, in the form of chuno, is the mainstay 
of their diet. The crop is harvested about June first, 
spread out and covered with straw and .allowed to freeze 
for several days. The potatoes are then intermittently 
exposed to the sun which causes the water to exude, 
and to frost. They are turned repeatedly and soon 
shrivel up. Then they are mashed, leaving a substance 
similar to coarse starch. This farina-like material is 
then stored in tightly closed skins. It can be kept in- 
definitely and throughout the year is the major item 
in their diet. Oca, a kind of sorrel, quiona, and edible 
chenopodium, and a specie of millet are used to make 
soup. Everything is strongly peppered. On account 
of the poor cooking facilities very little extremely hot 
food is taken. Chalona, lamb’s flesh dried in the sun, 
and sometimes the flesh of the llama is used. In the 
lake region, flsh, mostly carp, enters quite largely into 
the diet. 

The endurance and speed of these Indians is amaz- 
ing The men carry a load of 60 to 80 pounds from 20 
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to 30 miles without apparent fatigue. When thes' 
do not carrj’ a burden thej' can cover 50 miles a day 
for several consecutive days. 

The houses are made of mud which is baked firmly 
in the sun. Practicallj- no furniture is used, the bed 
consisting of a slightly elevated mud platform, over 
which dirtj’ rags and skins are spread. In all my 
travels I have never encountered such personal filth. 
Hygienic conditions are deplorable, entire families 
being crowded in a gloomy, crowded, filthy hut. In- 
dian servants of the white Bolivians in the Lake Titi- 
caca region are treated almost on a par with dogs. 
They sleep in some dirtj- corner of the house and are 
fed on scraps. The squatting position which is as- 
sumed videlj- is a protective measure serving to keep 
them warm bj- covering the lower extreraeties. Small 
fires are made of llama dung, bits of dried grass or 
roots over which food is cooked. The natives do not 
seem to feel cold at all, although I stood about clad 
in woolen socks, muffler and heavj- suit and overcoat. 
Thej- walk barefooted in the heaviest frosts or maj* 
wear sandals made of skin, but rarely are stockings 
worn. I saw Indian women standing in the shallow 
waters of Lake Titicaca, for an hour at a time, when 
there was ice along the shores. 

Bathing is never indulged in as the water is too 
cold and there are no facilities for heating it. Clothes 
are onlj- removed when thej- wear out. The women 
put on a skirt at an early age and as this one becomes 
worn another one is put on over it, so that frequently 
you see a woman of fventy years of age who is wear- 
ing a dozen or more skirts. Thej- sleep in their clothes 
to give themselves added warmth at night. HTien 
windward of one of these women a sickening ammon- 
iacal odor gives mute olfactory testimony of their pres- 
ence. The exposed parts of their bodies, face, feet 
and hands alwaj-s appear dirtj-. Body lice and head 
lice are %-erj- common. Bed bugs are not found in the 
highlands but are a pest in the lowlands, as everj- 
tourist will attest. 

These Indians drink verj- little water and appear to 
be in a state of chronic dehj-dration. Constipation, 
in spite of their meager diet and the use of coca 
(cocaine) does not appear to be a racial character- 
istic. This may be explained possibly by their active 
lives, the absence of chairs, and the habit of squat- 
ting while resting. It is a ritual, at the end of each 
daj-, to wander from their huts and spend at least 
fifteen minutes in the squatting position for the pur- 
pose of elimination. No log, limb or other support in- 
terferes with intra-abdominal pressure. 

Since the Chaco War, tuberculosis, particularlj' of 
the bones and glands has become verj- common among 
them. MTien thej- went to the low Chaco countrj- and 
lived under abnormal dietary and climatic conditions 
the toll from tuberculosis was tremendous, vasllj- more 
dj-ing from it than from lead and steel. Those who 
survived carried the disease back to the highlands 
where, on account of unsanitary conditions and nu- 
tritional inadequacies, it spread rapidlj-. 

Pneumonia is fairlj- common and while usually fatal 
to whites, the mortalitj- among the natives, from thd 
data obtainable, does not appear to exceed civilized 
statistics. Bronchitis is common. Colds are frequent 
though sinus infection is not frequentlj- diagnosed. 
Hay fever, apparentlj-, does not exist. Asthma is a 
rarity, due possiblj- to the scant vegetation, rarified 
air or low streptococcal virulence. 


Skin lesions are common. Large ulcers of the shins, 
forearms and cheeks are frequently seen, due to a 
form of Leishmaniasis. Treatment consists of intra- 
venous injections of tartar-emetic, except when there 
is involvement of the liver and lungs. A very con- 
tagious form of pustular dermatitis, probably impetigo 
contagiosum, is common and is frequently seen on the 
face and often covers the entire bodj-. All the other 
contagious diseases of childhood are found frequent- 
ly and are similar to those observed in this countrj’. 
Carbuncles are common, particularly on the neck. 

Arthritis of all tj-pes is conspicuously absent in the 
highlands, but, according to my advisors, is quite com- 
mon in the lowlands. This came as a surprise to me 
considering their deficient dietary, and cold, damp 
indoor and outdoor climate in which they live. This 
might be of interest from the standpoint of that bogey 
of rheumotologj', "metabolic” arthritis. The absence 
of gonorrhoeal arthritis, atrophic arthritis and strep- 
tococcal diseases suggests low pathogenicitj- of strepto- 
cocci at high altitudes. 

Cancer of the gastro-intestinal tract or skin is rarely 
seen. Cancer of the uterus is just about as common as 
among civilized women. Contrary to the prevalent be- 
lief about the phj-sical fitness of primitive women, 
gj-necologieal pathologj- is about as common, abnorm- 
al births as frequent and labor and post-deliverj' con- 
valescence about as long as that of civilized women. 

There is a great deal of tjqihoid fever among both 
the Indian and whites. Ulcerative colitis was never 
seen among the Indians and rarely among the whites. 
JIucus colitis was occasionally seen. Amoebic dj’sen- 
terj’ does not exist in the higher altitudes. Typhus 
fever is very common. Tetanus has not been seen at 
the American Clinic at La Pas for 10 j’ears. Anti- 
tetanus treatment is never given. 

Dr. Beck told me that it is a safe estimate to con- 
clude that 40 or 50 per cent of the Indian population 
has syphilis. Tertiary syphilis is never seen among 
the highland Indians. This fact has, of course, been 
noted among other primitive people, but it appears 
that the highland Indian is particularly immune to the 
tertiary- form. This fact offers an interesting field 
for speculation because his life span favors the tertiary 
stage. Are genetic, climatic or barometric factors re- 
sponsible for this changed host-parasite relationship? 

High blood pressure is uncommon. Endocarditis and 
septicaemia are rare. Coronary- disease is definitely 
less common among both the whites and Indians, due 
undoubtedly to more simple living and less worry 
and haste. 

Those who survive 20 j-ears of age stand about the 
same chance of living to be 60 as do civilized persons. 
The men and women at 40 often look 60. 

Cataracts are very common. Blindness of venereal 
origin is prevalent. According to Dr. Beck no basal 
metabolism studies have been made in Bolivia. Hyper- 
throidisra occurs only occasionally-. Simple goiters are 
not observed at high altitudes but are common in 
vallej-s below 10,000 feet. 

Diabetes is rare among clinic cases. Kickets is not 
obsen-ed to the degree or with the frequency that 
one would expect. Gall bladder diseases are infrequent 
among hospital cases and no case of cholelithiasis 
has been found at the American Clinic. Cirrhosis is 
but rarely seen. Cases of jaundice arc extremely rare. 
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Nephritis is uncommon. No kidney stones have been 
noted, in spite of habitual dehydration and low vitamin 
A intake. 

Cocaine, (derived from the chewing of coca leaves) 
and not food is their first necessity of life. They carry 
a little bag of coca leaves as well as a little pouch con- 
taining a mixture of lime and wood ash. It is inter- 
esting to note that theii- ancestors hundreds of years 
ago empirically discovered that the alkaloid cocaine 
could be extracted from the leaves in an alkaline 
medium. The technic is to mix a few crushed coca 
leaves with a few pinches of wood ash and lime making 
a quid which they use as we use chewing tobacco. 
One rarely sees an Indian without a bulging cheek. 
The leaf itself I found practically tasteless. I chewed 
the mixture for 15 minutes and felt no immediate 
feeling of euphoria though I did note a definite loss of 
appetite at the next meal period. The coca does not 
produce accumulative effects in the manner in which 
the Indians use it, though it undoubtedly has con- 
tributed greatly to the dullness of intellect which 
seems to characterize them. Its effect is apparently 
twofold. It seems to be moderately stimulating, thus 
making up for the depressing effect of a low blood 
sugar, which must result from their low caloric diet. 
Likewise, it unquestionably inhibits gastric secretory 
and motor function besides dulling hunger sensations. 
I inquired of the three physicians inteiwiewed about 
the effect of the coca habit on the gastro-intestinal 
tracts. According to their obseiwations the habit, 
even in habitues of long standing, produces no patho- 
logical condition. The effect seems to be conditioned 
by altitude and climate, and appears to play a com- 
pensatory role in a biochemical adjustment to high 
altitude. They rarely reach a toxic stage and it ap- 
pears that tolerance is not established, as they con- 
tinue to take the same dose over a period of years. 
As is well known, cocaine, first stimulates, then pro- 
duces hallucinations followed by signs of mental and 
moral laxity. Unlike the taking of opium it can be 
stopped at once without withdrawal symptoms. While 
chewing coca leaves Indians can undergo great ex- 
ertion, and work intensively for long periods of time 
without apparent fatigue and with very little food. Dr. 
Ibanez told me that he is convinced that the coca leaf 
supplies considerable vitamin C. Is it not reasonable 
to think that the lime and wood ash minerals play an 
important role in correcting the deficient mineral 
intake? 

Alcoholism ranks with coca leaf chewing as a major 
vice among these people. It is quite evident, judging 
from experience with our native Indian and his “fire- 
water” that the brown race cannot drink with modera- 
tion. The Andean Indian does his “two-handed” drink- 
ing on holidays. But inasmuch as holidays and work- 
days seem about evenly divided, he is, for all practical 
purposes, in a mild state of chronic alcoholism. His 
favorite drink is white man’s alcohol, which he usual- 
ly dilutes with an equal part of water. He seems 
to have an extraordinary capacity for oxidizing alco- 
hol, as it is not uncommon to drink several bottles of 
rum on special feast days. All financial surpluses 
above bare living wants go for the purchase of alcohol 
in one form or another. They drink Chicha made from 
maize which is allowed to germinate. Water is then 
added followed again by alternate drying and moisten- 
ing, after which the mash is baked. Water is then 
added and fermentation takes place. This is called their 


“luxury beer”. It has twice the alcoholic content of 
our own beei-, and is quite pleasant even to the civil- 
ized taste. Another drink which I am frank to say, I 
did not sample, which is called Chicha-mascada is 
made as follows. The old folks who are too feeble 
to work, spend their hours of leisure in chewing 
maize and expectorating the resulting mixture into 
a common bowl. This “salivary” concoction is then 
allowed to ferment, resulting in a drink of high 
alcoholic content. After mentally analyzing the bio- 
chemistry of this beverage, it suddenly da^vned upon 
me that in view of the prolific and protean flora and 
fauna in the mouths of these Indians an alcoholic ex- 
tract of these organisms might result in a vaccine in- 
corporated in the beverage. One cannot help but con- 
clude that the Andean Indian’s love of drink is due to 
the neutralizing effect of alcohol upon the secondary 
depressive effects of chronic cocaine poisoning. 

It is exceedingly interesting and instructive to 
study the medical practices of the early Incas, and that 
of their descendents of today. The physician in those 
early days was apparently a man of high moral char- 
acter and greatly respected. Judging by ceramic evi- 
dence and from the numerous trephined skulls ex- 
hibited in the Lima Museum, the ancient Peruvian 
surgeons operated on the skull frequently. It has been 
estimated that about 2 per cent of the population was 
trephined. Epilepsy was apparently a major indica- 
tion and though uncommon today, was quite preval- 
ent at that time as a result of depressive fractures 
and wounds inflicted by clubs and stone slings. A 
sharp instrument made of obsidian, a hard black glass, 
a product of volcanic action, was their favorite imple- 
ment. The patient before being trephined chewed coca 
leaves which produced a mild general anaethesia. Dur- 
ing the operation the area was bathed in an infusion 
of red willow bark which apparently has some anti- 
septic power. Mashed coca leaves were also applied to 
the wound to deaden the pain. The wounds were usual- 
ly dressed with hot oil over which was placed cotton 
fiber, derived from a plant which was indigenous to 
Peru. Blood letting was a common practice even 
though they did not understand the anatomy of the 
veins. The lancet made of sharp pointed flint was in- 
serted in the vein nearest the point of pain. Cupping 
was also used by these ingenious peoples. They cut 
off the end of a cocanut shell and produced a vacuum 
with it. The Indians today practice the custom of 
piercing the temporal artery with a sharp piece of 
glass. This type of bleeding is commonly used. 

The Inca pharmacoepia included the Chillcha herb, 
used for the relief of pain in the joints; Mamosa 
leaves, as an astringent, finely powdered tobacco for 
colds or bronchial conditions; the bark of the Malle 
tree for healing; a purge made from roots; glandular 
extract made from the rooster; and of course, cocaine. 
As diuretic they use an infusion made from corn silk, 
which seems to be as effective as some of our more 
refined diuretics. The Aymaras Indians use about one 
hundred different herbs, which should provide an inter- 
esting pharmacological study. 

The Collaquayas, Bolivian medicine men who travel 
up and down the Andes practicing all kinds of strange 
medical customs, apparently have a certain kind of 
medical and botanical knowledge, which has come down 
through the generations. Some of the herbs which 
they use have been shown to possess therapeutic prop- 
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erties. These Indians travel all over South America 
giving treatment -noth an assortment of seeds, resins, 
plants, roots and leaves. As their supply gives out they 
replace them with substitutes. It is quite apparent 
that autosuggestion plays a definite role in their arma- 
mentorium. 

Considering the climate and hard struggle for ex- 
istence and the small number of products of the soil 
it is rather strange that human beings should continue 
to live in so inhospitable a land when it is but a few 
days journey by foot to the East whose hot valleys 
and abundant vegetation afford vastly easier conditions 
of living. In spite of the civdlized surroundings which 
have crept into their midst the high Andean Indians 
present racial characteristics today vei-j- similar to 
those e.xisting before the Conquest. We, therefore, have 
for our study a great population of primitive people 
who have lived 2K miles aboi'e sea-level, under unfav- 
orable circumstances and cruel e.xploitation for over 
400 years. Yet in spite of all this they are more ad- 
vanced in the arts of life than their neighbors who 
live lives of ease in the tropics. 

The following comments by Huntington in his book, 
“Climate and Health”, may condone some of the short- 
comings of these Indians. 

“If immigrants possessed of an unusually high in- 
heritance, either by reasons of strenuous natural selec- 
tion or by actual biological mutations, should come to 
such a region, the relatively stimulating quality of 
the climate would combine with their innate abilitj- 
to enable them speedily to dominate the indigenous 
population, and to develop many new ideas. Yet we 
should not expect such a civilization to endure so long 


or rise so high as those in more favored regions. The 
people would tend to e.vhaust themselves for the.v 
would never experience any restful changes of seasons, 
and would be stimulated at all times. The most nervous 
people would die out partly because they would exert 
themselves too strenuously, and partly because nervous- 
ness is a potent agency in reducing the birthrate. Self- 
control would also be weakened, thus leading to vice 
and excesses of various kinds. In various other ways 
such a climate as that of Peru would be stimulating 
for a while, but would lead to exhaustion sooner than 
would one where greater variability prevails.” 

We must, therefore, be generous in our appraisal of 
the high Andean Indian. Though they are not likable in 
character, we must remember that cold, high altitude, 
meager food, subjugation, exploitation, disease, co- 
caine and alcohol poisoning have made them surly, 
cruel, pugnacious, uncooperative and fanatical. It is 
my belief that kindness, improved environmental con- 
ditions, proper medical care and intelligent education- 
al and religious training would entirely change the 
character of these people and make them into a peace- 
ful, sober, health.v race which would soon lift Bolivia 
out of its doldrums. YTien one realizes how much the 
great mining companies owe to the Indian, without 
whose special physical aptitudes mines could not have 
been successfully operated, it seems only logical that 
the mine orniers and their goveniments should give 
constructive thought to the welfare of these people. A 
hospital ship on Lake Titicaca, which has a shore line 
of nearly 400 miles, would bring them inestimable 
health benefits. 


Editorials 


HUNGER, APPETITE AND THIRST 

T he phj'sician is often much concerned over the 
inability or unwillingness of a particular patient 
or child to eat, and sometimes he turns to the phy- 
siologist for some hint or explanation. Unfortunately, 
the physiologist cannot as yet help much, but, as will 
be seen from what follows, he has been doing some 
thinking on the subject. 

Hunger is doubtless made up of several components, 
and some persons experience one tj'pe of sensation and 
others another. Besides sensations referred to the 
epigastrium, there are feelings of weakness and a de- 
sire for food. 

Some authorities believe that hunger is produced by 
contractions of the stomach or the bowel; others that 
it is due to a group of sensations reaching the brain 
from many parts of the body: others that it is due to 
a lowering of food supplies in the blood, and other.?, 
that it is due to changes in the brain. 

Contractions of the empty digestive tract are not 
the sole cause of the hunger sensations. Patients have 
continued to e.xperience hunger after complete or 
partial gastrectomy. Distention of the stomach with 
non-nutritious material may relieve for a short time 
the epigastric discomfort but not the hunger. That 


emptiness of the stomach is not essential in producing 
hunger is showm by the fact that patients with pyloric 
obstruction and a full stomach will still get hungyv. 
Rabbits also get hungry although their stomach is 
never empty. Furthermore, hunger does not come 
simply because the stomach has emptied; it does not 
come necessarily after hours of fasting. Many persons 
are not hungry in the morning after the longest fast 
of the daj’. Curiously, the taking of black coffee or a 
sedative, or the smoking of a pipe, may for a time 
relieve hunger. 

People get hungry for certain specific foods. The 
stout woman on a reduction diet, with her stomach 
filled with salads and vegetables, may still be raven- 
ously hungty for a pork shop. People compelled for a 
time to eat fish may remain hungry for beef. Rats on 
deficient diets are hungry for the foods that they need 
to supplement the feeding. That mere eating does not 
satisfy hunger is shown by the fact that a dog with 
an esophageal fistula when "sham fed" keeps gulping 
food for long periods of time. 

Part of the sensation of hunger is doubtless due to 
the lowering of the body’s stores of food in blood and 
liver. The patient with exophthalmic goiter and a 
fast metabolic rate is likely to be abnormally hungry, 
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but the than whose fast metabolic rate is due to fever 

is not hungi-y. . , a, - 

The diabetic is hungry in spite of the fact that his 
blood is full of sugar, and the obese are very hungry 
in spite of a normal metabolic rate and large bodily 
stores of food. Perhaps their trouble is that they in- 
herit a peculiarly sensitive hunger mechanism. The 
pregnant woman is often hungry, as she should be 
with her increased need for food. 

The verj' thin, who should be hungry, usually are 
not. Hunger does not increase steadily during fasting 
but commonly lets up on the third day. That hunger is 
not due in most part to the need for replenishing the 
body’s stores of food is shown by the fact that in 
many patients the sensation disappears as soon as a 
few mouthfuls of food are eaten. 

In normal persons the level of the blood sugar does 
not always influence hunger. The intravenous injection 
of glucose, however, can stop hunger in dogs and men. 
The injection of emulsified fat into the blood of dogs 
does not appease hunger. In man and dogs jejunal 
feeding regularly relieves hunger in some individuals 
and not in othei’s. Wherein lies the difference no one 
knows. After vagotomy such feeding is not so likely 
to appease hunger, but after section of both the vagus 
and splanchnic nerves animals continue to desire food. 
In dogs, distention of a Vella segment, cut away from 
the rest of the small bowel, will take away all the dog’s 
interest in food. 

Hunger can arise from a diseased brain, as in cases 
of bulimia. Hunger can be removed by an inadequate 
diet and it can be restored sometimes by giving 
vitamins or an adequate diet. Sailors will continue to 
eat and digest even when constantly seasick. 

Appetite appears to be different from hunger. It 
causes people to go on eating after hunger has been 
appeased. There is a large psychic component. Hungry 
persons may refuse to eat because of lack of appetite 
for the food presented. Animals have a sixth sense 
which shows them what they need to eat to balance the 
diet and avoid illness. 

Thirst has been thought to be due to dryness of the 
pharyngeal and esophageal membranes, but this is not 
the essential factor. Thirst can be produced by in- 
jecting intravenously hypertonic solutions of salts, 
and after dehydration of the body it can be relieved by 
the injection of physiologic saline solution. In diabetes 
insipidus the primary trouble appears to be an in- 
crease in thirst. If an excess of water is not taken 
there is no polyuria, and if polyuria is prevented, 
polydipsia remains. 

Recent studies have shown that the amount of water 
drunk by a thirsty animal is exactly what is required 
for its metabolic needs. Other studies show that the 
amount of water needed is correlated closely with the 
surface ai-ea of the body.' 

Walter C. Alvarez, Rochester. 


THE STRANGE ABILITY OF ANIMALS TO 
CHOOSE A BALANCED DIET 
/^NE of the most remai-kable and as yet unexplained 
” faculties of animals is their ability to recognize 
and pick out not only the foods which they need to 
supplement a defective diet, but also foods which are 
doing them harm. Years ago I was much impressed 
when BIcCollum told me of the difficulties the early 
experimenters had before they realized that rats, when 


given a mixture of foods, would to their advantage 
pick out certain substances and reject others. In the 
early days of dietetic research this explained some of 
the discrepancies in the results of different workers 
because some had mixed and pulverized the food while 
others had not. Later it became customai-y to supply 
all food in a mixture ground so fine that it was im- 
possible for the animals to choose or reject any par- 
ticular set of particles. 

A few years ago I was astonished again when 
Franke, in the South Dakota Experiment Station, told 
me that his rats would, within a few days, recognize 
the fact that wheat, containing perhaps 7 parts in 1,- 
000,000 of selenium, was causing their ill health. If 
then allowed to choose behveen two samples of wheat, 
one normal and the other containing the poison, they 
would reject the latter, and, if supplied only with 
selenium-containing wheat, would go hungrj' rather 
than touch it. 

It is curious that a rat should have a faculty which 
is not possessed to any great extent by adult man. As 
every allergist knows, there are thousands of men and 
women in the United States today who go on suffer- 
ing miseries of many kinds without ever suspecting 
that these are due to the eating of one or more of the 
commonly used foods. More curious yet is the fact that 
infants and children seem often to sense the harmful- 
ness to them of certain foods, such as milk, which they 
then valiantly refuse to touch. This was once thought 
to be due to simple stubbornness and natural cussed- 
ness, but today every allergist pricks up his ears on 
hearing of these dislikes because often they point to 
the fact that, in infancy, the milk did much harm and 
the child sensed in some unknown way something 
which was not suspected by his mother or perhaps 
even by his physician. 

That these sensitivenesses can be recognized even in 
infancy was shonm recently by the experience of some 
friends of mine. VTien their child was a few months 
old, he was started on the usual feedings of orange 
juice. For a few days he took it with great delight, 
but then he began to bloat and to have abdominal pain. 
Before his parents and the pediatrician could be sure 
that the orange juice was responsible for this turn of 
events, the baby had made his diagnosis and had ex- 
pressed strongly his determination to swallow no more 
of the allergen. Actually he was right, and when the 
feedings of fruit juice were stopped he was comfor- 
table again. 

In a recent papei’, Richter, Holt and Barelare (Am. 
Joui'. Physiol., 122:734-744, 1938) report their studies 
of the way in which rats will select their diet when 
given a chance to do so. Actually the animals were 
found to be good at picking out a balanced diet with 
all the necessary vitamins and nutritional substances. 
Apparently they have a special appetite, not only for 
salt and sugar, but for protein, carbohydrate, sodium, 
calcium, phosphorus, potassium, and the vitamins! 

It will doubtless be somewhat of a blow to many 
persons to realize that a rat has in some ways more 
sense than has homo sapiens ! W. C. A. 


A NEW TECHNIC FOR THE STUDY OF 
IMMUNOLOGIC AND ALLERGIC REACTIONS 

A new and most interesting method of approach to 
the problems of immunology and allergy has been 
made by Shaffer and Dingle (Proc. Soc. Exper. Biol. 
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and Jled., 38:528-530, 1938). These men took advan- 
tage of the marvelous new methods which ha%-e re- 
cently been developed by Langmuir and his coworkers 
for the adsorption of substances onto the surface of 
suitable plates with the formation of extremely thin 
monomolecular layers. In these layers the molecules 
will all be arranged in the same wa 3 ’, with perhaps a 
long chain toward the plate and a .short chain toward 
the air. The thickness of the film can easily be 
measured with the help of suitable optical technics, 
and the several properties of the molecules and the 
ways in which they combine with other substances can 
be studied as never before was possible. 

Shaffer and Dingle have been making such a laj’er 
with a stearate molecule and then studying the waj-s 
in which solutions under investigation are adsorbed 
onto the layer. For instance, a 2 per cent solution of 
crj'stalline egg albumin, when applied to the surface 
of stearate, wetted it readib’ and there was an increase 
in thickness of approximately 40 angstroms. Some 
anti-ovalbumin rabbit serum applied to the albuminized 
area combined with the antigen and increased the 
thickness by 100 angstroms. That the reaction was a 
specific one between antigen and antibody was indi- 
cated by the fact that no adherence could be obtained 


between antiserum and the stearate surface or be- 
tween normal rabbit or horse serums or heterologous' 
immune serums and the monolaj-er of antigen. 

Interesting was the discovery that on attempting to 
deposit a second layer of egg albumin on the upper 
surface of the anti-ovalbumin antibody already ad- 
herent to a base of albumin, the albumin solution re- 
moved the antibody, leaving attached to the stearate 
surface only the original albumin lai'er. This e.xperi- 
ment not only shows an analogy to the effect some- 
times observed when an excess of antigen is added to 
an already existing immune serum-antigen comple.x, 
but also may indicate the relative forces e.xisting be- 
tween antigen and antibod.v as compared with those 
which bind albumin to stearate. 

Interesting observations were made also on the re- 
actions between certain antipneumococcus serums and 
pneumococcus carbohydrate from the corresponding 
tj'pe of organism. 

There is no telling what advances will come from the 
use of this most ingenious and remarkable technic, but 
there should be man}'. There is nothing so important 
in science as the discovery of a new technic which 
opens up a new field for research. 


Book Reviews 


Clinical Roentgenology of the Digestive Tract. By 
Maurice Feldman. Baltimore, William Wood, 1014 pp., 
1938. 

T his is a monumental work which covers well every 
phase of the roentgenolog}* of the digestive tract. 
It is well and interestingly written, and few words are 
wasted. Plenty of headings help the i-eader to find 
promptly the particular bit of information that is 
wanted. There are 358 illustrations which are well 
printed on good paper so that they show what the 
author intended them to show. 

Extremely valuable to the student and to the writer 
are the extensive bibliographies at the end of each 
chapter which give an entree to the literature. 

The man who wants to know how common certain 
diseases are or what are the probabilities that a 
puzzling lesion is this or that will find many fine sta- 
tistical tables to help him. The author is to be con- 
gratulated on the ivisdom with which he refused to 
force his enormous material into the old moulds of the 
chapter headings of the old books. 

To judge of the author’s wisdom we looked, of 
course, to see if he agreed with us on certain con- 
troversial subjects, and were delighted to find that he 
does! For instance, in a carefully worded chapter he 
admits his inability to diagnose chronic appendicitis 
from the appearance of the appendix in the roentgeno- 
gram. With the terrible pressure constantly being 
brought to bear on the consulting roentgenologist to 
diagnose chronic appendicitis frequently and positively. 


the making of such a statement requires courage and 
integrity of a high order. 

Obviously the making of this book must have been a 
labor of love. No one but an idealist could have forced 
himself through the several years of grueling work in 
all spare hours of the day that are required for the 
completion of such a big and carefully documented 
volume. All roentgenologists will want to have a copy 
within reach, and all of us who are interested in 
gastro-enterolog}' have been placed in Doctor Feld- 
man’s debt. 


Food and Physical Fitness. By E. W. H. Cruick- 
shank. Published by Wm. Wood & Co., Baltimore, 148 
pages, 1938. 

T his is a practical little volume on the subject of 
foods, vitamines, mineral salts, nutrition, etc. It 
is small enough so that a busy practitioner can get 
quickly the available information and for that purpose 
quite adequate. There is so much information in this 
little volume, packed in so to speak and condensed that 
it should be on the book?l\elf of every ph.vsician. For 
the busy man it is impossible to read everything 
coming out in this rapidly growing field and this book 
is meant to give such information with the minimum 
amount of time involved and for that reason should be 
read, studied and kept as a reference. The price of it 
being low, two dollars, makes it easily accessible to 
everyone. 

Henry J. John, Cleveland. 


Abstracts 


RAILWAY SURGEONS TO MEET 
IN CHICAGO 

Never before in the history of the 
Railway Surgeons have problems been 
so grave economically, or technique 
and treatment procedures of such im- 
port as they exist this year. The 23rd 
annual meeting of the American As- 
sociation of Railway Surgeons will be 
held at the Palmer House, Chicago, 
September 19th to 23rd, 1938. This 
association includes members in 
practically every railroad company in 
the United States, as well as the 
separate group organizations, em- 
bracing railroad surgeons of the New 
York Central System; Southern Rail- 
way; Atlantic & West Point R. R.; 
Western Ry. of Alabama; Illinois 
Central System; Chicago, Milwaukee, 
St. Paul & Pacific R. R.; Rock Island 
Lines; Chicago, Burlington & Quincy 
R. R.; Chicago and Northwestern 
R. R.; the Georgia Railway and other 
road associations. An extremely in- 
teresting and highly profitable pro- 
gram has been arranged and all phy- 
sicians and surgeons are invited to 
attend the sessions of this meeting as 
guests of the organization. There will 
be no registration fee to M.D. non- 
member guests. In addition to the 
scientific exhibits, a technical show 
will be held, including the presen- 
tation of new equipment, advanced 
types of therapy, new pharmaceutical 
and biological products and the latest 
techniques in many branches of the 
profession. A cordial invitation for 
you to attend is extended by Dr. 
Harvey Bartle, President of the Asso- 
ciation. Complete program and in- 
formation regarding the meeting and 
the exhibits may be secured by ad- 
dressing Mr. A. G. Park, Convention 
Manager, the American Association 
of Railway Surgeons, Palmer House, 
Chicago, Illinois. 


Connor, Charles L. 

Faitj) InfiltratiQn of the Liver 
and the Development of Cirrhosis 
in Diabetes and Chronic Alco- 
holism. Am. J. Pathol., XIV, 
3:82, 3i7, May, 19SS. 

“Direct evidence that alcohol can 
cause cirrhosis of the liver has been 
demanded before it is accepted as the 
primary etiological agent in so-called 
alcoholic cirrhosis, though everyone 
knows that the association of the 
two for centuries has been that of a 
cause and effect relationship.” With 
this opening statement the author in- 
troduces the underlying theme of his 
study. 

The mechanism by which cirrhos- 
is of the liver develops has not been 
understood. The author reviews 


briefly the history of the subject 
from the observations of Rokitansky 
(1849). on the presence of fatty 
livers in heavy drinkers of spirits 
to the present day knowledge of the 
association of fatty infiltration and 
cirrhosis of the liver in diabetes and 
chronic alcoholism and the experi- 
mental production of true portal cirr- 
hosis in depancreatized dogs (Chaik- 
off, Connor and Biskind. Am. J. 
Path., XIV, 1:80-101, Jan., 1938). 


hitiications. The" literature slioa- 
GLLTAN H-C-L (Glutamie \eid II>- 
drocUloride) to be a superior source of 
free h) drochloric acid in the treatilient 
of gastric aehlorliydria, hypochlorhydria, 
nervous anorexia, and in secondary 
anemias requiring a high protein diet, or 
whenever it is necessary to supplement 
or replace gastric hydrochloric acid. 

Advantages. GLUTAN H-C-L is re- 
placing the old methods of administering 
hydrochloric acid because — 

No unpleasant taste. 

No sipping through a glass tube. 

No irritation of the esophagus or decalci- 
fication of the teeth. 

Put up in capsules which may he carried 
in purse, handbag or pocket — patients 
appreciate this convenience factor. 
Contains glutamic acid, a centuries old 
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a reduction in circulation and a con- 
sequent anoxemia. Slow astrophy of 
the cells is the usual result. The 
liver that dev'elops extensive cirr- 
hosis has withstood the more acute 
degenerative changes over a com- 
paratively long period of time. 

Connective tissue proliferation be- 
gins anywhere in the periphery of 
the lobules from the cells forming 
the walls of sinusoids. Frequently 
it is more prominent around the por- 
tal areas but not necessarily so. 


From the swollen cells of the sinu- 
soids a delicate recticulum forms 
around the degenerating liver 
cells. Fibroblastic proliferation fol- 
lows these lines and joins with pro- 
longations from the periportal con- 
nective tissue. These strands of 
growing fibrils often define more or 
less clearly the limits of the lobules, 
but they also cut across them and 
form an irregular lobulated .pattern. 

The disappearance of fat from the 
liver in advanced cirrhosis may be 


due to a combination of factors. The 
exhaustion of the fat reseiwes of the 
body due to gradual starvation is 
one. 'When the cirrhosis brings about 
a chronic passive congestion of the 
gastro-intestinal tract the amount of 
alcohol ingested is often reduced and 
a better diet resumed. Increased in- 
take of carbohydrates, especially of 
glucose, causes fat to disappear rap- 
idly from the liver. Frequently, as 
seen at autopsy, all signs of fatty in- 
filtration have disappeared and the 
quiescent, fibrotic, nodular liver of 
alcoholic cirrhosis is found. 

Fatty infiltration of the liver oc- 
curs in those conditions where, be- 
cause of lack of intake or absorption 
of food, fat is mobilized from the ex- 
isting fat depots; and where, be- 
cause of disturbed metabolism of fat 
due to anoxemia or tissue anoxia, the 
accumulated fat in the liver cannot 
be broken down for use. In the first 
place it results from external starva- 
tion; in the second from an internal 
or tissue starvation.- In both in- 
stances normal carbohydate-fat 
metabolism does not take place. These 
states occur frequently in wasting 
diseases, as diabetes, or in chronic 
intoxications which inhibit proper 
tissue oxidation, as in chronic alco- 
holism. In the latter state actual 
starvation and a vitamin B, defici- 
ency are also usually present. It must 
be believed that a liver which contains 
demonstrable neutral fat is in most 
cases pathological. Its presence may 
be great enough to disturb seriously 
both the metabolic and the mechan- 
ical functions of the organ. The de- 
velopment of perilobular fibrosis 
seems to be the result of a combina- 
tion of mechanical pressure, local tis- 
sue anoxia and general anoxemia, 
which cause atrophy and degenera- 
tion of the liver cells. 

The alcoholic liver occurs in two 
forms, one of w’hich is the precursor 
of the other. The first is the large 
tense liver, swollen with fat. The 
excretion o' bile and the transmission 
of portal blood ma.v be so interfered 
with by increased intrahepatic pres- 
sure that clinical iaundiee and ascites 
are present. Such patients frequent- 
ly die in coma and show at autopsy 
a large fat liver as the only promin- 
ent finding. The lobules are distend- 
ed wdth fat and the peripheral cells 
show hyaline degeneration and 
atrophy with an early proliferation 
of fibroblasts. In the second form 
the proliferation of connective tissue 
has advanced to the point of showing 
the typical picture of portal cirrhosis 
as seen in chronic alcoholism. The 
gradation of the one into the other is 
so manifest that the author believes 
the true mechanism of the production 
of alcoholic cirrhosis seems to have 
been definitely demonstrated. The 
absence of fat in such livers at 
the end is explained by the exhaus- 
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appendicitis, from which it may be 
impossible to make a differential 
diagnosis. This acute phase may be 
followed by diarrhea and other symp- 
toms suggesting chronic ulcerative 
colitis. If healing does not occur 
chronicity leads to fibrosis deform- 
ity and obstruction at which time the 
clinical symptoms will be diffuse ab- 
dominal cramps, nausea, vomiting, 
distention, and borborj'gmus. A 
mass can generally be palpated be- 
cause of the tendency for the bowel 
to become adherent to the anterior 
abdominal wall and adjacent vis- 


cera, more frequently the right colon, 
but also the sigmoid. This adherence 
to surrounding structures probably 
accounts for the fistulae which some- 
time occur. X-ray examination may 
be of great aid in the chronic cases 
if the characteristic “string sign” is 
present. This is evidenced by a thin 
slightly irregular linear shadow sug- 
gesting a cotton string in appearance 
and extending from the area of the 
defect to the ileocecal valve — this 
shadow remaining constant for hours 
or even days. 

Since spontaneous resolution has 


occured without operation or follow- 
ing simple exploration, medical man- 
agement for all cases has been advo- 
cated by some. However, most advo- 
cate one. of the following surgical 
procedures, ileocolostomy alone, ileo- 
colostomy with subsequent resection, 
or one-stage ileocolostomy combined 
with resection. Ileocolostomy in poor 
risks with secondarj’ resection if re- 
quired is probably the best plan of 
procedure. Recurrence may follow 
even a radical resection. The gener- 
al mortality of the disease has been 
estimated at 14%. 

In addition to complete reports of 
three personal cases there is included 
an interesting account of “A Singu- 
ler Case of Stricture and Thickening- 
of the Ileum” reported before the 
Royal College of Physicians in 
London, July 4, 180C, by Drs. Charles 
Combe and William Saunders. 

J. Duffey Hancock, Louisville. 

Stone, Charles T. and Sheckles, 

Loyd W. 

"Intestinal Tuberculosis; A Path- 
ological and Clinical Survey." 

Southern Med. Jour., 31 ;71 5-720, 

July, 1933. 

Although tuberculosis of the intes- 
tine is the most frequent and one of 
the most serious complications of pul- 
monary tuberculosis it has not re- 
ceived the attention its importance 
should demand. This apathy is prob- 
ably due to the difficulty of diagnosis, 
the feeling that it is a rather termin- 
al lesion and the belief that it is not 
amenable to treatment. In a review 
of 2,220 consecutive autopsies, 284 
or 12.9% were found to have tubercu- 
losis in some form, 273, or 12.3%, 
had pulmonary tuberculosis and GO, 
or 21% of the total (284) had in- 
testinal tuberculosis, or 22% of the 
pulmonary cases. 

A study of these sixty cases serves 
as the basis for the observations that 
follow. The disease was most com- 
mon in the third to sixth decades 
inclusive, it was more than twice as 
frequent in negroes and males pre- 
dominated. Fifty-eight of the sixty 
cases showed pulmonary tuberculosis 
and cavitation was present in fifty- 
two of these fifty-eight cases. None 
of the cases showed the disease prim- 
ary in the digestive tract. The site 
of preference of the intestinal lesion 
was the ileocecal region with a great- 
er preponderance for the ileal side. 
The histories of the patients showed 
that the chief complaints as stated 
by the patients were referred to the 
digestive tract in eighteen cases 
(twelve of these having pulmonary 
symptoms as well). In thirty of the 
cases the chief complaint was entire- 
ly referable to the pulmonary system. 
The duration of the intestinal symp- 
toms, except in three or four cases, 
was quite short. The most common 
gastro-intestinal symptoms were an- 
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orexia (often present in uncompli- 
cated pulmonarj”^ tuberculosis), ab- 
dominal pain, vomiting, and diarrhea. 
Abdominal tenderness and gaseous 
distention were the most common 
physical signs. Gastro-intestinal X- 
ray study was made in onlj' two of 
the cases and in neither was the diag- 
nosis made by this means. A clinical 
diagnosis of intestinal tuberculosis 
was suggested in only eleven of the 
sixty proved cases. 

Since ultraviolet irradiation alone 
or combined with X-ray therapy and 
used concurrently with the general 


treatment of tuberculosis amelior- 
ates distressing simiptoms and in a 
fair number of cases is productive of 
healing additional methods of study 
must be developed for the earlier 
diagnosis of the disease. Probably 
gastro-intestinal X-ray examinations 
as thorough as those made of the 
chest may prove to be of great aid in 
recognizing this complication which 
which may so impair the digestion 
and augment the toxemia present as 
to precipitate a crisis in the patient 
with a primary’ pulmonary lesion. 

J. Duffey Hancock, Louisville. 


White, Richard Joseph. 

"The Pcrsimvion Phytobezoar — 
A report of three canes." 
Southern ilfed. Jour., 31:750-755, 
July, loss. 

Human bezoars include the tricho- 
bezoar or hair ball, which is by far 
the most common, the trichophyto- 
bezoar, which is primarily hair mi.x- 
ed with fibers of vegetable matter, 
shellac concretions usually found in 
painters or shellac workers, and the 
phy’tobezoar or food ball by far the 
most frequent of which is the one 
caused by persimmons. Bismuth sub- 
carbonate, massive doses of salol, to- 
bacco, etc., have been reported as 
causing bezoar formation. 

Persimmon bezoars are compact 
putty-lime masses varying greatly in 
size being frequently’ multiple. They 
are fairly soft, can be broken up or 
molded rather easily and may pass 
out, into the small intestine which 
may become obstructed. Those fairly 
fresh have a greenish yellow color. 
Although it is uncertain why the in- 
gestion of persimmons, usually 
harmless, should result sometimes in 
the formation of a bezoar, it is sig- 
nificant that most patients give a 
history of being unusually hungry 
and eating ravenously and in great 
haste of persimmons alone. 

The effect of the persimmon ball 
on the stomach is dilatation of the 
stomach with redness, congestion, 
edema and in some instances hemorr- 
hage and ulceration. The acute 
symptoms are those of a severe 
gastro-enteritis with vomiting, 
cramps, purging and fever. These 
may be followed by a sense of weight 
in the abdomen, severe nausea, and 
occasional mild vomiting of water or 
mucoid substance. Ingestion of food 
may aggravate or relieve the pain. 
All the symptoms may vary greatly 
in intensity. Movable filling defects 
are the outstanding observation on 
X-ray examination. Many mistakes 
in the differential diagnosis of these 
tumors have been made. 

Brilliant results follow surgical re- 
moval by gastrostomy’ or enterostomy. 
The incision in the stomach should be 
large enough to admit the exam- 
ining hand in order that multiple 
bezoars may not be overlooked. No 
treatment of the secondary ulcer is 
indicated as it rvill heal after the 
removal of the persimmon ball. 

Three interesting cases are re- 
ported. 

J. Duffey Hancock, Louisville. 
Ster.v, J. E. 

Abdominal Manifestations of the 
Hyperactive Carotid Sinus Re- 
flex. J. A. M. A., 110:1036, June 
11, 1958. 

Abdominal manifestations of the 
hyperactive carotid sinus reflex arc 
rare. In this discussion the author 
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states that the condition was charac- 
terized by abdominal cramps and 
diarrhea in conjunction with severe 
autonomic disturbance. 

Weiss has divided these refle.v re- 
sponses into vagal, depressor and 
cerebral. The vagal and dejiressor 
tSTies are associated with decreased 
cerebral flow and cerebral anoxemia. 
The vagal effect is characterized by 
cardiac slowing or asystole and can 
be modified with atropine depression 
of the vagus or with ephedrine and 
epinephrine stimulation of the ven- 
tricle. The depressor effect is char- 


acterized by reflex vasodilatation by 
way of the aortic depressor nerves 
and is .modifled by ephedrine and 
epinephrine but not by atropine. The 
cerebral type is not associated M-ith 
cerebral anoxemia and is probably 
due to a reaction in the vegetative 
centers of the hypothalamus. 

Vagal-depressor and cerebral-de- 
pressor syndromes occur and are 
characterized bj' dizziness, weakness, 
hyperpnea, facial pallor, bradycar- 
dia, numbness and tingling of the ex- 
tremities, comnilsions, drowsiness, 
catoplexy, epigastric distress, nausea, 


lacrimation, cough, amnesia and 
palpitation. 

The author presents the case ot a 
man who since 1928 had been having 
attacks of sudden tightness and ful- 
ness in the head, confusion, sweat- 
ing of the hands followed by loss of 
consciousness. In September, 193C 
he developed abdominal cramps, fol- 
lowed by an apparently normal bow- 
el movement. On leaving the bath- 
room he noticed some cerebral sjanp- 
toms similar to his other attacks. He 
again developed abdominal pain and 
returned to the bathroom where he 
fell unconscious. Physical examina- 
tion and laboratory e.xamination 
were negative. Stimulation ot the 
carotid sinus resulted in symptoms 
similar to those described in his at- 
tacks. He was put upon phenobarbi- 
tal and atropine and was given atro- 
pine, Gr. 1/150, for the acute attacks. 
In spite of this he had several severe 
attacks. The right carotid sinus was 
denen’ated surgically and s ti b s e- 
quently the patient has been free 
from attacks. 

Francis D. Murphy, Jlilwaukee, 

Rosenberc, D. H., Abens, K. A., 

Marcus P. and Necheles, H. 
Benzedrine Sulfate: Its Limita- 
tions in the Treatment of the 
Spastic Colon and a Pharmneo- 
logical Studij ot Its Effects on 
the Gastro-Intcstinal Tract. J. A. 
M. A., n0:190i, June 11, im. 

Benzedrine sulphate has of late 
been used for a great many condi- 
tions. Myerson and Ritno found it to 
be of value in relaxing the spasm of 
the gastro-intestinal tract and the 
pyloric sphincter. They found it use- 
ful in spastic colitis and pyloro- 
spasm. The authors studied its ac- 
tion in this condition and its pharm- 
acologic action on the gastro-intest- 
inal tract. 

In a series of eighteen patients of 
whom all but two had been receiving 
and not responding to the usual 
orthodox treatment, benzedrine sul- 
phate in doses of 5 to 10 mg. was 
used before breakfast and lunch and 
in three cases before supper. The re- 
sults were as follows; three were im- 
proved, one was improved hut recur- 
rence followed, elev'en were unim- 
proved, and three became worse. The 
drug was found also too unreliable 
in the uniformity of its results as 
evidenced by roentcnographic exam- 
inations in five patients. 

Further investigation showed that 
on two normal subjects and in the 
dog it produced pylonspasm, entcro- 
spasm and prolonged the emptying 
time of the stomach. 

The authors believe that this drug 
should not be used in spastic dis- 
orders of the gastro-intestinal tract. 

Francis D. Murphy, Milwaukee. 


Why Protection 
of Vitamin C 
Is An Indication 
of High Quality 
In Canned 
Strained Foods 


L - - 

V- - 

Aside from the 
Vitamin C present 
in orange or tomato juices, strained 
foods are not expected to supply 
any appreciable proportion of the 
requirements of the infant for 
vitamin C. (1) Yet the quantity of 
vitamin C in commercially canned 
strained foods is of interest in the 
feeding of infants. It also is of 
importance as an inde.x of the care 
used to pre%'ent oxidation with re- 
sulting destruction of genera! 
vitamin content in the preparation 
of strained foods. 



It is knowTi that oxidation takes 
place" when raw products are trans- 
ported or stored at ordinary 
temperatures for even as short a 
time as a few hours. Gerber's vege- 
tables are grown in fields that begin 
at the kitchen door, and are rushed 
from fields into cans. Oxidation 
destroys some vitamin C when 
cooking is done in an open kettle. 
Therefore, Gerber’s foods are 
cooked and strained with air e.x- 
cluded under controlled tempera- 
tures by processes designed to 
prevent oxidation during canning. 
Because some vitamin C will be lost 
when cooking water is discarded, 
Gerber uses no water, onlv steam. 
(2) (3) 

The probable approximate re- 
quirement of the infant is 300 
international units of vitamin C a 
day. Gerber’s Strained Spinach 
supplies 150 units in a two-ounce 
feeding. Two ounces of Gerber’s 
Strained Peas yield nearly 100 
units, both because of control of 
oxidation and because of the use of 
peas of very small size, which are 
much richer in vitamins than larger 
peas. Liver soup has about 25 
units, and green beans 35 units. 
(4) 


Free on request: Analyses of 
mineral and vitamin content of 
Gerber Strained Foods. Also recent 
reprints. Gerber Products Co., 
Dept. 339, Fremont, Michigan. (In 
Canada, Gerber’s are groicn and 
paelced hy Fine Foods of Canada, 
Ltd., Tecumseh, Ont.) 


1. Coancil on Fooda. Jour. Amer. Med. 
Aiso.. 105. 12:i5 (1937). 

2. Factors Infloencinr Vitamin C Con- 
tent of Vegetables, Tre^sler. D.K.. 
Amer. Jour. Poblie Health. 2C. bOj 
<19SG). 

3. Vitamin C Content of Vegetables. 
Slack. Tretsler ii King. Food Re- 
search. J. 231 (193G). 

i. V'itamin C in Canned Strained Vesr^ 
table’. Flora Hanninc. Jour. Hotri- 
tion. 22. 403 (1930. 


BABY FOODS 

1 1 VARIETIES FOR A MORE DIVERSIFIED DIET 

APRICOT AND APPLE SAUCE . . . BEETS 
CARROTS . . . CEREAL . . . GREEN BEANS 
LIVER SOUP WITH VEGETABLES . . . PEAS 
PRUNES . . . SPINACH . . . TOMATOES 
VEGETABLE SOUP 


IN INFANTILE DIARRHEA 

Ifs Fermentation 


PROPERTIES OF 
KARO 

Uniform composition 
Well tolerated 
Rcadil) digested 
rSon-fermcntablc 
Cliemicall) dependable 
Bacteriologicall} safe 
11} po allergenic 
Economical 

• 


COI^IPOSITIOIV OF 
KARO 

{Dry llasts) 


Dextrin 

50% 

Maltose 

23 2% 

Dextrose 

16% 

Sucrose 

6% 

In\ ert sugar 

1% 

Minerals 

0 8% 


m 


KARO 

EQUIVALENTS 


1 oz \ ol 

40 grams 


120 cals 

1 07 A» 1 

28 grams 


90 cals 

1 teaspoon 

15 cals 

1 tablespoon 

60 cals. 


Intestinal fermentation may be kept 
at a low level trhen Karo is fed. The 
dextrose and maltose components are 
quickly absorbed. And the difficultly 
fermentable dextrin is graduallj and 
completely transformed into simple 
monosaccharides. 

The high intestinal tolerance for 
Karo makes it a suitable carbohydrate 
addition to the formula of the infant 
convalescing from diarrhea. Karo may 
be safely added to protein milk and 
acid milk formulas. 

Infant feeding practice is primal ily 
the concern of the physician, therefoie, 
Karo for infant feeding is advertised to 
the Medical Profession exclusively. 



FREE to Physicians only: 

Con^cnient Calculator of Infant Feeding Formulas: accurate, instructhe, helpful. On 
receipt of Physician’s prescription blank, ghing name and address, the Calculator nill be 
fornarded. Write Corn Products Sales Co.. Dept.DN-9, 17 Battery Place, Neyv York, N. Y. 
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ALL-BRAN 

SUPPLIES: 


effective bulk 




VITAMIN Bi 


UTIUZABLE IRON 


• Many foods of fibrous content have 
been suggested as a source of laxative 
bulk. Such bulk is not available as an 
eliminating agent, however, unless it 
reaches the colon undigested. 

The effectiveness of Kellogg’s All-Bran 
as a source of bulk lies in the fact that in 
the average person a large part of its 
fibrous content does not digest, but pro- 
vides an ideally soft bulky residual mass 
in the intestine. 

In addition. All-Bran furnishes a sig- 
nificant amount of vitamin B i, beneficial 
to the intestinal tonus. Also as a source 
of iron, All-Bran is especially valuable 
. . . because in All-Bran the iron occurs 
with copper, thus becoming readily 
available for making hemoglobin. 

These contributions by Kellogg’s All- 
Bran to important physiological func- 
tions suggest its use as a dietary aid in 
constipation resulting from lack of bulk. 
Made by Kellogg in Battle Creek. 




ALI/BRAH 









Bate, Alkxasdlr. 

Cancer. Kentucky Med. Jour., July, 193S. 

The author attempts to build up an explanation of the 
etioIoEj- of cancer on the basis of a disturbed hydrogen ion 
concentration of the cells; this disturbance is attributed to 
faulty endocrine supply. The hypothetical mechanism in- 
volves distortion of the assumed intracellular electrical 
phenomenon within the mutated cell. The thymus gland 
is held up as the particular endocrine involved. The paper 
includes considerable recondite argument and involves 
references to physiology, physics, histology and even 
psychology. 

The contribution presents dilTicult reading because one 
is not usually given so broad a field of speculation, and it 
may be said that it falls into a group of writings which 
while they perhaps carry little conviction to the reader, 
are not necessarily without a certain stimulating value. 

CONNOTATIONS 
By H. J. Sr.Ms, 5f.D. 

Denver, Colorado 

In 188G, Lin successfully resected a portion of the liver. 
Brunn, in 1870, removed a small hepatic tumor. 
Endothelioma of the ovary was recognized by Leopold 
in 1874. He used the term “lymphangioma cystomatosum.” 
The term “endothelioma” was first used by Golgi, in 1809. 
Pick, in 1894, made a detailed study of this class of tumors 
and from a morphological standpoint divided them into 
three classes. 

Hotz, of Chicago, successfully used the Thiersch graft 
for a symblepharon, in 1893. 

Leyden, in 1884, suggested that typhoid perforation 
might be sutured. Jlihuliez, in the same year, carried out 
such a procedure. • 

It is generally accepted that J. L. Petit, in 1772, was the 
first clinician to mention subcutaneous rupture of the 
tendons. Sedillot, in 1780, prepared an e.ssay on this 
subject. It is believed by some historians that Hippocrates 
referred to muscle rupture. It is not clear whether Hippo- 
crates referred to subcutaneous rupture or wound rupture. 

Gould and Pyle report the ease of Gerauld, in which a 
German woman, 84 years of age, maintained a vaginal 
pessory more than 50 years. 

His, in 1800, first used the term “endothelium" and 
employed it to describe the cells lining all body cavities 
not admitting air. Ranv'ier extended its use to include 
cells lining lung alveoli. 

Morton, of Philadelphia, and Sir Frederic Treves 
claimed to be the first .to remove the appendix, in 1877. 

It is believed by many that priority should go to Kroniein 
of Germany, who, in 1884, removed the appendix on the 
advice of Jlihulicz. 

Fits, of Boston, as early as 1880, advocated early re- 
moval of the appendix. Symonds of England, and Hall, 
of New York, successfully diagnosed and removed the 
appendix in the same year. 

Hamilton, in 1884, collected 24 cases of axillarj- vessels 
torn in reducing old shoulder dislocation. Fifteen of them 
died. . . . ■ 

Echinococcus of the heart was first recognized by Price, , 
in 1821. Grulee, of Chicago, was the first in America to 
report echinococcus disease of the heart. 

Karl Schroeder of Berlin, in 1880, was probably the 
first to open the abdomen for rupture of the uterus with 
a child in the abdominal cavity. 

Kokitaasky, in 1842, recognized status lymphaticus but 
confused it n-ith tuberculosis of the Ijanphatics. 

Spine Bifida was recognized by Sherwood, in 1813. 
Cavernous angiomata in voluntarj' muscles, while not 
common, was recognized by Campbell de .Morgan, in ISC-I. 
The tumor was congenital and occurred in a girl 10 years 

Radical operation for the relief of malignancy of the 




RECENT ADVANCES IN THE SCIENCE OF NUTRITION 

I. THE ROLE OF RIBOFLAVIN IN HUMAN NUTRITION 


• In 1933, a series of artieles on the vitamins 
vas published, each article written by an au- 
thority in the field of nutrition. These papers 
served to summarize existing knowledge con- 
cerning these essential factors. During 1938 
a similar series of articles has been issued. 
Comparison of related papers in these two 
series will indicate the most important ad- 
vances in the science of nutrition which 
have been made in the course of the past 
five or six years. 

In the first series of articles mentioned above, 
only two of the better known members of 
the old vitamin B complex received extended 
discussion (1). The more recent series, how- 
ever, is characterized by the inclusion of a 
number of papers on riboflavin which, since 
1932, has assumed a new significance in 
human nutrition (2). As compared with 
other factors with tvhich it is often asso- 
ciated in nature, the rise of riboflavin to im- 
portance in human nutrition is somewhat 
anomalous. 

For example, the effects upon humans of 
severe dietary deprivation of vitamin Bi 
and the P-P factor are well knotvn, in fact, 
such effects in themselves afford proof of 
the indispensable nature of these factors. 
While riboflavin is apparently concerned in 
cellular oxidation processes of mammals, the 
specific effect on humans of riboflavin de- 
ficiency is not kno-wn. Nevertheless, from 
the weight of evidence accumulated during 
the last five years, riboflavin is generally 
accepted as important in human nutrition. 
Authoritative opinion concerning riboflavin 
has been succinctly expressed as follows: 

"The fact that we do not know any spe- 
cific human disease due to shortage of 
riboflavin is entirely compatible with the 
view that this substance is important in 
human nutrition. A detailed discussion of 
reasons for believing that riboflavin plays 
a role in the life process of the human as 


of other species tvould probably seem 
superfluous to a majority of readers at 
this date, and to a still larger majority in 
the future. Suffice it to point out that our 
species has evolved in the direction not 
of shortening the list of things it needs . 
but of lengthening the list of things it 
can use to advantage.” (2c) 

Chemically, riboflavin is described as 6, 7 
dimethyl-9 (d-T ribityl) iso-alloxazine; a yel- 
low-green, heat-stable pigment enjoying y idc 
distribution in the plant and animal king- 
doms. Many foods, therefore, of both plant 
and animal origin supply valuable amounts 
of this essential factor, specifically, fruits, 
vegetables, particularly the leafy pigmented 
types, and animal products such as milk and 
dairy products, meats, liver, and fish. It 
may, perhaps, be too early to estimate the 
daily human requirement for riboflavin. 
However, one rather liberal recommendation 
lists 600 units* as required daily by older 
children and adults; the estimated riboflavin 
requirement for younger children is some- 
what less (2c). 

In view of the above facts, attainment of an 
adequate intake of riboflavin would appear 
to be best insured by a varied dietary regime 
which includes the so-called "protective” 
foods. In the formulation of such diets, 
commercially canned foods may be particu- 
larly valuable. The older "vitamin G” assays 
— which are now known to measure prin- 
cipally the riboflavin contents of foods — in- 
dicate that modem canning procedures are 
without significant effect upon riboflavin. In 
addition, many foods valued for their con- 
tribution of this factor are canned commer- 
cially and hence are conveniently available 
at all seasons on practically every American 
market. Therefore commercially canned 
foods may be freely used in arranging such 
protective diets and they should materially 
assist in providingan adequate supply of this 
newlyrecognized dietary essential, riboflavin. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 


"Bourtjuin-Shcrfnin 

1 1932 J Amcr Mfd. Ajjo 98,2201 and 2283 
1932 . Ibid. 99. 26 and 121. 


2a. 1958 J Amcr. Med. Ann. 110, 1105. 
h 1958 Ibid 110,1188 

c. 1938 Ibid. 110, 1278. 


This is the fortieth in a series of monthly articles, trhich summarize, 
for your convenience, the conclusions about canned foods reached by author- 
ities in nutritional research. ITe team to malic this series valuable to you, 
so ire ask your help. Will you tell us on a post card addressed to the Ameri- 
can Can Company, Neiv ^ ork, iV. Y., ichat phases of canned foods knotvl- 
edge are of greatest interest to you? Your suggestions uiU determine the 
subiect matter of future articles. 



The Seal of Acceptance denote* that 
the Btatemcnta to this adTertiaement 
are acceptable to tbe Council on Foods 
of the American tMedical Association. 
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PEPTIC ULCER 


therapy with 



THE PRODUCT 

A strictly Ethical: Frankly labelled Colloidal Aluminum 
Hydroxide (Truesdale) \rithout recourse to proprie- 
tarj- trade name disguise. 

B Eipidly Standardised: Specially processed to maintain 
a scientificall}' predetermined hydrogen-ion concentra- 
tion, an established degree of viscositj-, and a con- 
trolled chloride content. 

C Faster Actiny; In 10 minutes, when titrated with 
Toepfer's reagent, udll adsorb and neutralize 10 
times its omi volume of N/10 hydrochloric acid — and 
in 30 minutes substantially more than 12 times its 
own volume of free acid. 


ITS AQION 

A XeutraJizes free hydrochloric acid in jrastric juice by 
adsorption, relievinj' hyperacidity and pain, and pre- 
venting digestion of ulcer clot. 

TJ Helps to control hemorrhage from ulcer by it.s astrin- 
" gent action. 

C Provides mechanical barrier against irritation of ulcer 
through close affinitj* of protective film for gastric and 
duodenal mucosa. 


Supplied in 12 oz. bottles, or in gallon con- 
tainers for continuous drip administration. 

TTrifc 7io;o /or eamplcs and 
compute Uteratiire^ 



The TRUESDALE CO., tat 

160 East 56th Street 
New York, N. Y. 


stomach was first performed by Pcan, in IS/.o, and by 
Eydygier, in 1890. Billroth, in 1881, reported a succc.s.«ful 
operation. 

Ponfick, in 1889, found that forty per cent of the liver 
could be removrf without fatal results. In a soric.s of 
animals, seven-eights of the liver was resected and forty 
per cent of the animals sun-ived. He determined if three- 
fourths of the liver was removed that regencratioa re- 
placed four-fifths of its normal weight. Gluck, in ISDO, 
verified these findings. ' 

In 1803, Portal attempted to classify mesenteric cysts. 
Augagneur, in 1S8C, was able to collect 90 eases of mesen- 
teric tumors, 18 of which were cystic. Hahn, in 1877, 
classified mesenteric c.vsts on the basis of their contents, 
namely: blood, chylous, serous and echinococcus cy.sts. 

Despres, in 1880, reported a carcinoma of the rectum in 
a child six years of age. This case report has been 
mentioned in many articles and in text-books. The original 
article states the child was sixteen years of age. No 
microscopic examination of the tissue was made. 

Kiistcr, in 1890, made use of a transverse suprapubic 
incision for cosmetic cfTcct. Rapin of Geneva, about the 
same time, unknowingly introduced the same incision for 
the same reason. Pfannenstiel, in 1900, modified the 
transverse incision, believing that less chance of hernia 
was possible. Stimson, in 1902, unaware of Pfannensticl’s 
publication described the same incision. 


McKnicht, R. B. 

Appendicitis : A Problem for Publie Health Agencies 
as Well as for Practising Physicians. Sonthem Med. 
and Sitrg., 100:2Sl-2Ss, June, 19SS. 

Laxatives and delay account for nine out of ten deaths 
from appendicitis, A survey in Philadelphia covering some 
15,000 cases showed that of the patients admitted to the 
hospital within 24 hours of the onset of the attack, 1 in 49 
died, within 48 hours 1 in 21 died, within 72 hours 1 in 1C, 
and after 72 hours 1 in 11 died. As regards laxatives, 
where no laxative was given 1 in 71 died, where one 
laxative was given 1 in 18, and where more than one was 
given 1 in 8 died. 

It is a generally accepted fact that purgation and pro- 
crastination account for 90 per cent, or over, of the deaths 
from appendicitis. It is estimated that in the United 
States, appendicitis causes an annual loss of over $100,- 
000,000, approximately 90 per cent of which could be, and 
should be, saved. 

The author urges closer cooperation between medical 
societies and boards of health in an effort to better ac- 
quaint the general public with the dangcr.s of .self-medi- 
cation or delay in seeking proper medical advice in cases 
of abdomin.al pain or distress. Reference is made to the 
good results achieved in Philadelphia as the result of an 
educational campaign. 

Hanes M. Fowler, Fort IVajmc. 


Mctz, M. Hiix ANO Lackey, Rodep.t W, 

Peptic Ulcer Treated by Posterior Pituitary Extract. 
Texas State Jour, of Med., Si;21i-220, July, lOSf. 

The authors report satisfactory clinical results in 40 of 
42 patients with peptic ulcer treated with po.sterior pitui- 
tary preparations. The duration of treatment averaged 
twenty-eight days, but subjective improvement was prwent 
after one to eight days. The use of posterior pituitary 
preparation in treatment was suggested by the observation 
of polyuria as.sociatcd with the ulcer syndrome. 

Intra-nasal in.suffiation of the posterior pituitari- powder 
proved to be the most satisfactory mode of administration. 

A photograph and description of the nasal insufflator 
usc<3 IS included. 

Hanes 31. Fowler, Fort 
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^or Hypochromic Anemia 


Excellent hemoglobin response results in most cases 
from the daily dose of three Hematinic Plastules 
Plain. This provides 15 grains of ferrous iron. 

Small dosage, easy assimilation and toleration 
favor the use of Hematinic Plastules for hypochromic 
anemia, because they produce maximal results, at low 
cost, without discomfort or inconvenience to the 
patient. 

Hematinic Plastules provide ferrous iron and the 
vitamin B complex of concentrated yeast, in soluble 
gelatin capsules. They are issued in two types — 
in bottles of fifty — Hematinic Plastules Plain and 
Hematinic Plastules with Liver Concentrate. 
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Research, Constant Research 

continues to improve the quality of Mead's Brewers 

Yeast in the follomng- respects, without increased 

cost to the patient: 

1. Vitamin B potencj' i-aised to not less than 25 
International units per gram. Also contains 42 
Sherman vitamin G units per gram. 

2. Bottles now packed in light-proof cartons, for 
better protection. 

3. Impi’oved bacteriologic control in harvesting and 
packing. 

4. And NOW, since August 1, 1936, all bottles are 
packed in vacuum. This practically eliminates 
oxidation. Mead’s Yeast stays fresh longer, as 
you can tell by its improved odor and flavor! 

Mead’s Brewers Yeast Tablets in bottles of 250 and IfiOO. 

Mead's Brewers Yeast Powder in C oz. bottles. 

MEAD JOHNSON & COMPANY 

Evansville, Ind. U. S. A. 


. . . pnxmettsu Pa/uAtaZiiA 
Im BuSk and LuhnjuadSxxn, 


the Mucilaginous-Forming 
Pari of the Plantago Ovata 


A teasroonful 
xnakrs & 
tumblwfal 
of ••Jelly" 



KONSYL 

RESTORES NORMAL BOWEL ACTIVITY 

1. KONSYL does not irritate even the most sensitive firastro- 
intestinal lining:. 

2. It supplies bulk and therefore assists in controllinfi: intestinal 
spasm. 

3. Its jelly-like consistency forms an effective lubricant for the 
bowel, and in this way facilitates passage of the feces. 

4. Easy to swallow. Docs not interfere with the digestive pro- 
cesses, nor does it become digested. 

5- Ketains its Wscous properties in the intestines and forms a 
stool of semi-solid consistency. 

C. Also because of its viscous and non-liquifying properties, 
Konsyl, even when taken in large doses, does not cause leak- 
age from the anus. 

irnVr for clinical test sample and litcralnre. 

Also manufacturers of L.A. FORMULA, containing Lactose, 
De.xtrin and Plantago Ovata Concentrate. 

BURTON, PARSONS £ COMPANY 

Semring Phtfsicians since /88S 

Washingt'an. D.C. 


Rusk, H. A. and Nerer, E. N. 

Rnpture of the Gall R/nifdn- 
iVithout 'As'!ociated Cholcnjslil!!!. 
J. A. M. A., J10;1S2C, .l/di; ZS, 
loss. 

Spont.nncoiis rupture of tlic pall 
bladder complicatinp choleoystith 
and cholelithiasis is rare. Rupture 
without inflammation or stones has 
not been reported. 

The authors present the case of a 
man wdiosc first complaint was the 
failinp of vision and nocturia. Rhy- 
sica] e.xaminntion revealed a definile 
severe, hypertension with retinal ar- 
teriosclerosis, and the clcctrocardio- 
pram showed coronary disease. Lab- 
oratory c.vnmination revc.oled the 
presence of albumin, red nnd white 
cells and pramilar casts in the urine, 
hut otherwise there were no abnor- 
malities. He was put upon the usual 
hj'pertcnsive cardiac routine and re- 
sponded for a short time. This was 
followed by a period of severe car- 
diac decompensation which was first 
treated in the hospital and later at 
home. One morninp after heinp at 
home he was seized mth an cxeruci- 
ntinp pain in the ripht upper quad- 
rant nssocinted with a colTco pround 
vomitus. He W'ns readmitted to the 
hospital in shock. The blood prc.ss. 
ure at this time was 2B8/100, the 
temperature 07.2" F. and the rcspir.a- 
tions 24. A very tender mass was 
palpable in the ripht upper quadrant, 
but there was no ripidity. The blood 
count was as follows: white cells 
0,200, of which 8 per cent were stab 
cells, 74 per cent sepmented ceils, 18 
per cent IjTnphocj’tcs, nnd 1 per cent 
monocytes; red cells 5,500,000; hemo- 
plobin 07 per cent. A tentative dinp- 
nosis of mesenteric thrombosis was 
made and he was piven morphine and 
supportive treatment. He died 48 
hours after admission. 

Post mortem examination revealed 
the usual findinps due to arterio- 
sclerosis but in addition there w.os 
rupture of the pall bladder with fatal 
hemorrhape. 

Frances D. Murphy 

AnBOTT, TV. 0. AND Johnston, C. G. 
Intubation Studies of the Human 
Small Intestine. S. G. 0., Yol. Cr,, 
No. i, pp. CB1-C07, April, 1B.1S. 

The authors propose a method of 
small intestine intubation by moans of 
which the entire small intestine may 
be emptied of its contents nnd the 
force of peristalsis at any point 
measured. 

A No. 14 or No. 10 F. duodenal tube 
w-ith a No. 3 F. rubber tube tied 
tiphtly to it is pas.scd into the stomach 
of the patient. On the end of the 
larper tube is fastened a duodenal 
bucket while on the end of the smaller 
one is fastened a rubber balloon of 50 
cc. capacity. As the ends of the tubes 
pas.s into the duodenum the balloon is 
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inflated and suction is applied to the 
end of the larger tube. AH intestinal 
content.'! arc immediately removed and 
as normal poristalsi.s returns the in- 
flated balloon is passed down the in- 
testinal tract; the duodenal bucket 
preceding it. The tube will advance 
at the rate of about one foot per hour. 
Care should bo taken to avoid its curl- 
inp up in the stomach as that ma.v 
inhibit its passaRO alonp the intestine. 
A lenRth of between 8 and 10 feet will 
extend from the patient’s teeth to the 
cecum. 

As the balloon advances it will be 
stopped by an obstruction in the small 
bowel, which may be demonstrated 
roentpenoloRically by the injection of 
a small amount of dilute barium 
mi.\turc. The nature of materials 
aspirated from the intestine may be 
studied and by attaching a manno- 
meter to the smaller tube the force of 
peristalsis may be measured. 

The author feels that such decom- 
pression alone n-ill render operation 
unnecessary in many instances and 
facilitate it Rreatly in many other 
instances. 

The entire tube ma.v be pulled out 
within 15 minutes or less. 

Four fiRures, a summarj' table, and 
some case reports accompany the 
article. 

Nelson SI. Percy, Chicago. 



Buffered Neutral Antacid 


Now j’our patient pots 4 Vs ounces 
for the same price he formerly 
paid for the 4 ounce size. 
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Graham, E. R. 

Technical Surgical Praccdurcc 
for Oaatrie and Duodenal Ulcer. 
S. G. 0., T’o/, CC, .Vo. CA , pp. CGP- 
SST, Feb. IS, 19SS. 

Surgical procedures have no place 
in the treatment of simple duodenal 
ulcer nor in the treatment of gastric 
ulcer before adequate non-operative 
therapy has been tried. The compli- 
cations of duodena! ulcer such ns per- 
foration, penetration, hemorrhage and 
stcno.sis require surgical treatment. 
Surgical treatment of benign gastric 
ulcer will rarely be necessary if a 
carefully supervised and adequate 
period of treatment by intubation m'll 
be carried out. Such treatment should 
be continued over a 3 week period, 
after which the statu.s of the ulcer is 
determined and further treatment de- 
cided upon, ff under such treatment 
the ulcer is healed in C weeks, opera- 
tion is not required. If after another 
3 week period the ulcer has recurred, 
operation is indicated. 

If operation is required for gastric 
ulcer a subtotal gastrectomy is the 
operation of choice. The author be- 
lieves that any operation short of 
gastric resection and excision of the 
ulcer is inadequate for ga.stric ulcer. 
Either a posterior or an anterior tj-pe 
of Polya anastomosis, with a long loop 
of jejunum without entcro-enteros- 
tomy is advised. A transfusion of 500 
cubic centimeters of citrated blood is 
given during the operation. 

In operations for duodenal ulcer the 
author prefers to excise the ulcer if it 
is reasonably possible and if it is a 
bleeding ulcer its blood supply should 
be securely ligated. A Finney t>T)e of 
pyloroplasty is quite satisfactorj’ in 
certain types of ulceration with ob- 
struction. In an elderly patient with 
low free hvdrochloric acid and no 
history of bleeding, a pyloroplasty is 
satisfactory. In all others a gastric 
resection with removal of the pyloric 
antrum is employed by the author. 

A large amount of technical detail 
is described. Sixteen figures, six tables 
and a bibliography accompany the 
article. 

Nelson M. Percy, Chicago. 

Dixo.n'. C. F.. DEirTi 3 :.MAN, J. L. and 

AVEVEa. H. M. 

Vivejdirula of the Intestine. S. G. 
0.. Vol. CC, .Vo. 2A, pp. 3U-.10I, 
Feb. IS, 1938. 

The consensus of opinion is that 
diverticula of the intestine develop as 
herniations of the mucosa at points of 
entry of the veins. Supposed degenera- 
tion of venous connective tissue at 
those points leads to a weakness which 
gives way under incre.ased pressure 
when other portions of the intestine 
contract. Meckel’s diverticulum is a 
congenital abnormality. 

Diverticula occur most commonly in 
the sigmoid colon and least commonly 


in the ileum: about 18 per cent are 
found in the duodenum. 

Those structures when sjTuptnmless 
are looked upon ns anatomical curiosl- 
tics. In about one-fifth of the people 
with diverticulosis some inflnmnwlion 
supervenes and diverticulitis is 
present. Diverticulitis may lead to 
partial or complete obstruction of the 
bowel, or to perforation with abscess 
formation or perforation into another 
hollow viscus, forming an internnl 
fistula. Melenn, especially in children, 
is occasionnlly caused by bleeding 
from an ulceration in a Meckel’s 
diverticulum. 

The medical treatment of diverti- 
culitis consists of bod rest, non-residue 
diet, liberal doses of belladonna and 
warm saline irrigations per rectum. 
Occasionnlly it is necessary to put 
that segment of Imwel at rest by 
making a colostomy above the diseased 
part. The authors state that it was 
Judd’s opinion that such a colostomy 
should not be closed before a year had 
elapsed. 

Nine figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 

Means, j. 

Treatment of Peplie Vleer — In- 
dtealions for Surgery. S. 0. 0. 
Vol. CC, Ko. SA, pp. 2Ci-2C8, Feb. 
IS, 19S8. 

The author states that the etiology 
of peptic ulcer is unknown. It is im- 
portant to differentiate simple ulcera- 
tion from carcinoma and to determine 
whether the two conditions co-exist. 

Surgery is indicated when medical 
treatment has failed and when certain 
complications arc present, and some- 
times when previous surgical treat- 
ment has failed. 

Perforation is an urgent indication 
for immediate surgery. Just how much 
should be done is a mooted question. 
The author is of the opinion that a 
single hemorrhage in a person under 
45 years of age is definitely not an in- 
dication for surgery, but repeated 
hemorrhage may be. A hemorrhage in 
a person over 45 year.s of age may be 
an indication for aurger.v, but there is 
a fair chance that he may never have 
another hemorrhage. 

Pyloric obstruction when permanent 
and not duo to spasm or edema is an 
indication for .surgery. Pcsistance to 
medical treatment is a weighty indica- 
tion for .surgery. One should make cer- 
tain that the treatment has been good 
and under proper conditions. The more 
a patient’s problems harass him, the 
more their ulcers will plague them. 
Any patient with peptic ulcer i-hould 
be under some treatment for the re- 
mainder of his or her life. 

A large bibliography accompanies 
the article. 

Nel.'on M. Percy, Chicago. 
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The importance of providing the growing child with an adequate supply of 
vitamin Bi is also generally recognized. 

The presence of polyneuritis in beriberi is striking evidence of the detrimental 
influence of marked vitamin Bi deficiency upon the peripheral and central 
nervous system. Therefore, it is likely that in neuritis of obscure origin the 
causative factor may be Bi avitaminosis. 
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AjIf.T.ICAN .fornXAI, of I)IGF.STIVE DifEAFE? 


Clakk, K. Ilr:ou's* and SiurLps, 
WAr.r.r.N. 

Vircerr.l .Urfojfnsij from Ueetr.l 
Carcir.nrnn. S. G. O., Vnl. CC, So. 
*. pp. C3I-CJ!, .1/rtri-A. ]P3J. 

Thf authors studied autopsy proto- 
cols of 1,0 patients who had carci- 
nomas of the rectum within 15 centi- 
meters of the anus, or who had had 
carcinomas removed from that rettion. 
Micniscopic sections were studied in 
order to confirm the diacnosis and to 
Iwjk for tumor trrowth in blood and 
lymphatic vessels. Thi.s wa.s di/Ticult 
and in case of doubt the decision was 
made ayainst intravascular invasion. 

The tendency for rectal carcinoma 
to metastn.size vi.i the blood stream 
varies with the de;rrec of differenti- 
ation. The type de.=cribcd by the 
.nuthor.s as carcinoma simplex showed 
visceral metastasi.s in .oC per cent of 
the caso.s. Jlucinous carcinoma has 
a tendenev- to metastasize via the 
Iimphatics. As would be expected, 
the lonyer the duration of the carci- 
noma, the pre.nter the number of vi.s- 
cer.al inetasta.'es. In only 5 per cent 
of the ca'c.s were meta.stase.s to bone 
found. Forty-one per cent of the 
cases showed visceral metastases; the 
liver beinK the most common site. 
The correlation between intravas- 
cular prowth of the tumor and vis- 
ceral mctasta.ses is closest in the 


cases of lonper duration. Viceral 
metasta.sc.s were found in 21 per cent 
of the cases .showinc; no lymph node 
mot.'istascs. A better prognosis may 
be rendered by determining the 
pressure or absence of intravascular 
prowths than by dcterniininp the 
presence or absence of lymph node 
metastases. 

Ten tables and a bibliopraphy ac- 
company the article. 

Xelson if. Percy, Chicapo. 

L.ewj.soii.v, H. 

Scgmrnlnt Entrritii!. .S. G. O., 

Vnl. r,e. So. 2 , pp. 2;.7-i>22, Fch. 

J, 19iS. 

Sepmental enteritis is at prc.'-enl a 
di.sease of unknown etiolopj-. For that 
reason classification is difficult and 
proper medical or surpical treatment 
is not penerally apreed upon. The 
.author doubts whether sepmental en- 
teritis is a clinic.ll entity; he feels 
that it may turn out to be a milder 
form of ulcerative colitis. 

Fistulous communic.ations between 
parts of the inte.stinal tract and .symp- 
toms of partial intestinal obstruction 
are prominent feature.! in the clinical 
course of thi.s di.sease. The author 
points out that peri-anal and recto- 
vapinal fistulas arc occasionally seen 
also. 


The treatment of this disraw is 
distinctly surpical. Kc.soction in one 
or two stapes or sidetmekinp oper- 
ations have cured the disease. If .a 
sidetrackinp operation is elected, the 
bowel should be divided aliovc the 
dise.i.scd portion and closed, insurinp 
complete rest of that part. The 
prranirr of a fi.stul.i makes primary 
rcscction mandatory. 

Six fipures, one table, and a bibliop- 
raphy accompanyinp the article. 

Xel.son M. Percy, Chic.ipo. 

I.ICIITMAN, S. S. 

The Arrocinlion of Sciatic .Wiie- 
ifiK with Uiccy Dlrcaic. Aiuiehs 
of Int. Mat., 11 .Mirj, 

JOSH. 

The author reporf.s five ca«e.s in 
which symptoms of sciatic neuritis 
preceded the onset of clinical evi- 
dence of liver damape and jaundice. 
In three instances the jaundice and 
liver disease occured in persons who 
had not inpested cincophen in any 
form. 

The.se observations suppest th.it 
endopenous toxic substances, re- 
sponsible for the peripheral neuritis 
involvinp (he sci.iffc nerve, may also 
be responsible for the liver injury. 

Hanes JI. Fowler, Fort Wayne. 
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1 Available in crystalline form, chemically pure..' 

2 Available in a v/hite, compressed tablet v/ithout 
coating or coloring... 

3 So lov.' in toxicity that its sodium salt may be 
injected intravenously. 




Decholin — c.p. dehydrocholic 
ftriketochol.inic) acid — i.s of 
established value in chronic chol- 
ecy.stitis. noncalculou.s cholan- 
piti.s, hepatitis of toxic oripin, 
biliary insufficiency. It increases 


bile secretion by the liver cell.s 
100 jc to 200',;. and exerts a 
notable cholapopue influence. 
Contraindicated in mechanical 
ob.strucfion of the bile p.i».“.ipcs. 


Riedel-de Haen, Inc., 105 Hudson St., New York 


In Biliary Traci 

Disturbances 



A PROBLEM IN CLINICAL RESEARCH 
ON SPASTIC COLITIS 



Spastic Colitis teas 
diagnosed by — 


1. History of alternating 
constipation and diarrhea 

2. Roentgenograms of 
“cramped," segmented colon 

3. Abdominal distress 



Previously treated by 

1. Catharsis 

2. Enemas 


3. Alkaline Powders 

4. Diets 

Still shotved persistence of 
subjective symptomatology 


'^f..,IVIUCILOSE 

in a large series of these patients reduced spasm, afforded 
relief, tended to restore normal peristalsis. iMucilose prot ides 
bland, non-digcstiblc, lubricating bulk in the colon. It is a 
hemicellulosc (^egctablc gum) prepared by a special process 
from the Plantago loeflingii.You can prescribe it in either of the 
tt\o palatable forms— Mucilose Granules or Mucilose Flakes. 

FREDERICK STEARNS & COMPANY 

DETROIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR, ONTARIO SYDNEY, AUSTRALIA 

T — r 

I Frederick Stearns & Company I 

I Detroit, Michigan I 

I Please pcnci me a supply of Mucilose for clinical test. | 

I Anme _ _ M.D. j 

I Alldress ^ _ | 

I Cili _ State I 
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GASTRIC TISSUE JUICE EXTRACT 

ENZYMOL 

Proves of special service in the treatment of 
pus cases 

ENZYMOL resolves necrotic tissue, exerts a 
reparative action, dissipates foul odors; a 
pbysiolog-ical, enzymic surface action. It does 
not invade healthy tissue; does not damage 
the skin. 

It is made ready for use, simply by the 
addition of water. These are simply notes of 
clinical application during many years: 


Abscess cavities 
Antrnm operation 
Sinus cases 
Comeal tilcer 
Carbuncle 
Hectal fistula 


Diabetic ^nCTcne 
After removal of tonsils 
After tootb extraction 
CleansinET mastoid 
Middle ear 
Cervicitis 


Originated and Made by 

FAIRCHILD BROTHERS & FOSTER 

NEW YORK 


CafthoMuif INTESTINAL PUTREFACTION 


Kao-lactos b combines the valuable therapeutic properties of three 
v/idely-used adjuncts to the treatment of intestinal toxemia; 

• Crookes Colloidal Kaolin; — aluminum silicate in an extremely fine state of colloidal 
subdivision to aid in removing bacterial toxins and to soothe irritated mucous 
membranes. 

• Lactose: — to aid in the production of cm aciduric flora. 

• VU rrmiTi B; — to ossist in overcoming a deficiency vrhich often induces anorexia and 
gastric and intestinal atony. 

average DOSE; 1 to 2 teaspoonfuls in 
vrerter aboul one-half hour before meals. 


Supplied in powder form in 4 oz. bottles 
Literature arid sample to physicians on request, 
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In cases of hyperacidity and peplic ulcer the use of 
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Whether it M'ouhl or 
jiol may be of no in- 
terest — except that 
the tjuestion directs attention to an obvious fact, 
so obvious indeed that often too little thought 
is given to it — and that is. that nature designed 
cow’s milk for the stomach of a calf — and the 
large, tough curds of cow’s milk usually have 
irritative effect on an ulcerated stomach of a 
human being. 

However, all forms of cow’s milk do not have 
the same curd formation. Pet Milk forms very 
soft, llocculent curds, having a curd tension 90% 
less than that of ordinary milk. Therefore, it has 


little, if any. irrita- 
tive cfTcct on the gas- 
tric ulcers of patients. 

Add to this desirable feature; Complete ab- 
sence of bacterial life — uniform richness in the 
solids of whole milk — finely divitlcd and evenly 
distributed fat globules — plus extra vitamin D 
created by' irradiation — and the result is a com- 
bination of qualities making Pet Milk especially 
suitable for the dietary treatment of digestive 
diseases. 

Irradiated Pet Milk costs less, generally, than 
ordinary milk. 


If a calf 

had 

gastric ulcers 

would cow’s milk 
have irritative effect? 



Samples and literature tvill be sent on request. 


PET MILK COMPANY, 14461 Arcade Bldg., St. Louis, Mo. 

Please send me. free of charge, 

□ Samples of Irradiated Pet Milk □ “The Story of Irradiated Pel Milk’’ 
n Recipe book — “Recipes Rich in Milk” 
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Table II 

Patients on ulcer management 
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20 
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10 
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10 

10 

10 
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0 

++ 
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10 
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10 
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10 
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5 


54.8 

-f-+ 
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20 

10 
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42 
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10 
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304091 
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32 
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10 

10 

10 
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10 
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0 
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60 

1 
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10 
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0 

6 mm- 


Jes«ie M. 
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10 
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20 
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10 

20 
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10 

56.2 
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10 

10 
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0 

0 
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1 

1 




65.5 

0 
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corresponding to the increase in carbonate content. 
This is in conformity with the findings previously re- 
ported by Denis and Minot and by Gamble. 

In earlier years when sodium bicarbonate was used 
rather generally in the alkali treatment of peptic ulcer 
it was found that the application of this test to the 
urine of such patients yielded quite regularly a posi- 
tive carbonate reaction. However, upon the develop- 
ment of alkalosis there was as a rule prompt decrease 
in the e.xcretion of carbonate to the point where this 
reaction could no longer be demonstrated. With return 


to normal acid-base equilibrium there was a return of 
carbonate excretion. There is some variation in the 
level at which carbonate excretion disappears. In 
general it has been found to decrease below the level 
at which a positive nickel sulfate reaction can be 
demonstrated when the level of blood CO, combining 
power exceeds 65 volumes per cent and in only one 
instance has it been found to persist above a level of 
70 volumes per cent. On the other hand there have 
been only rare instances in which carbonate excretion 
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■was found to be materially diminished with blood CO. 
values below 60 volumes per cent. 

At the time •we began using this test a great many 
of the patients on alkali type ulcer treatment were re- 
ceiving powders of which sodium bicarbonate was a 
component and it was, therefore, a simple procedure to 
test the urine of such patients with nickel sulfate. The 
finding of a hea'vj' carbonate precipitate at the point 
of contact then provided a degree of assurance that 
the patient's acid-base equilibrium had not been seri- 
ously disturbed. If, however, the urine showed little 
or no evidence of carbonate content a blood CO, de- 
termination was immediately started and a change in 
therapy instituted. 

For a number of years we have used little or no 
sodium bicarbonate in our program of ulcer therapy. 
The alkalies used, as indicated under the heading of 
"Medication” in the accompanying table, hare been 
chiefly calcium carbonate, calcium phosphate, tri-basic 
magnesium phosphate and magnesium oxide. Occasion- 
ally we have used magnesium carbonate and more 
recently various preparations of aluminum hydroxide. 
In some instances the old combination of magnesium 
oxide and sodium bicarbonate has been administered 
for a few doses in the course of the day but the 
quantity of sodium bicarbonate taken in this way 
rarely exceeds thirty to sixty grains spread over the 
course of the day. It has been found that the ad- 
ministration of calcium carbonate in doses of 10 to 15 
grains per hour as commonly used does not give rise 
to a positive carbonate reaction in the urine as tested 
with nickel sulfate. Some patients who have received 
larger doses of calcium carbonate have shown a posi- 
tive carbonate reaction in the urine. In order to 
utilize this test clinically, therefore, it is usually neces- 
sary to provide a source of soluble carbonate and this 
may be done by giving the patient tivo or three doses 
of sodium bicai'bonate instead of his usual alkali 
therapy. Practically, this has been done by giving the 
patient 80 or 40 grains of sodium bicarbonate at hourly 
intervals instead of the usual alkali dosage and ob- 
taining a control specimen of urine before the first 
dose of soda and a specimen two hours later — one hour 
after the second dose of soda. Each specimen is tested 
with nickel sulfate solution. An individual with normal 
acid-base equilibrium will show, as a rule, no precipi- 
tate or only a trace in the control specimen and a 
definite carbonate ring in the second specimen. 

In the accompanying table are shown records of a 
number of tests performed in this manner. The data 
therein presented are selected from the records of ap- 
proximately one hundred cases in which this test has 
been used. Naturally most of these patients did not at 
any time present manifestations of alkalosis and the 
nickel sulfate reaction yielded a simple normal re- 
sponse. It has not seemed essential to multiply the 
presentation of such cases though a few tj-pical ex- 
amples are recorded in the table. Attention is called 
ratlier to those cases which present disturbance of 
acid-base equilibrium and to the corresponding urine 
test with nickel sulfate and particularly to those 
patients presenting normal carbonate secretion with 
blood CO. combining power wthin normal range and 
deficient carbonate excretion in periods marked bj’ 
alkalosis. 

It is manifestly undesirable to administer sodium 
bicarbonate for this test if the patient already pre- 
sents findings such as to constitute a strong presump- 


tion of alkalosis. There are found occasionally ab- 
normalities of carbonate excretion which are not on 
the basis of alkalosis. For example some patients with 
nephritic nitrogen retention and consequent acidosis 
have shown deficient carbonate excretion. The test has 
been applied in several such cases and with some 
patients with cirrhosis and ascites who have been con- 
verted to a state of acidosis by the administration of 
ammonium chloride but the data available are^ thus 
far insufficient to warrant conclusions. The infor- 
mation av'ailable from this test is certainly not as 
accurate or conclusive as that from blood carbon 
dioxide determination and it is not proposed as a 
substitute therefor. It is, however, a very simple test 
to make, inexpensive and not time consuming. Since 
it has been found that there is relatively little change 
in the carbonate reaction of such urine specimens on 
standing and such specimens are readily transportable 
this test has occasionally proved valuable as an indi- 
cation of acid-basc equilibrium in patients who were 
located in places too remote for readily available blood 
CO. determination. 

CONCLUSIONS 

1. Nickel sulfate has been found a convenient 
reagent for the demonstration of soluble carbonate in 
the urine. 

2. Patients who are taking sodium bicarbonate or 
other soluble carbonates excrete demonstrable amounts 
of carbonate in the urine ns shown by this test. 

3. In a state of alkalosis the carbonate excretion is 
markedly decreased or absent. With return to a normal 
acid-base equilibrium there is a return of normal 
carbonate e.xcretion. 

4. This test by reason of its simplicity and its 
applicability to transportable urine specimens presents 
a field of usefulness where, for various reasons, de- 
terminations of blood CO. combining value or pH arc 
not available. 

I ivish to acknowledge the help of Dr. John S. Ashby 
and Dr. Mary Christine Gatewood. 

DISCUSSION 

DR. WALTER G. KARR (Philadelphia, Pa.) : I believe 
Dr. Gatewood has emphasized a very important point in 
the acid-base balance of the body. We know that the 
kidneys have a large factor of safety. When acids are 
presented they manufacture ammonium salts. The phos- 
phate buffer controls the acid base balance in the urine 
between pH B and 8. We have believed that the excretion 
of sodium bicarbonate directly by the kidney was a very 
efficient mechanism in regulating alkalosis. We have be- 
lieved that mechanism was rather unlimited and with a 
good urine output the kidney could easily control almost 
any alkalosis; however. Dr. Gatewood has indicated quite 
definitely here that there seems to be a limit in many ca.sos 
around G5 to 70 vol. per cent, plasma CO,, above which 
bicarbonate is not secreted in the urine. 

This is rather a new idea and it explains to a largo ex- 
tent these cases of alkalosis which have appeared in the 
past, ■when bicarbonate therapy was more in general use. 
I believe about 5 per cent of those cases usually .showed 
the signs of toxicity that you all know. 

It is perhaps worth while to differentiate between this 
alkalosis which is definitely an alkali excess, and that 
alkalosis which occurs with a total electrolj-to or total base 
loss from the body and originates with pernicious vomit- 
ing. We have in those cases a low total electroljde in the 
body and it would be interesting to know if those cases re- 
spond in the same way as these cases with alkali excess. 
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It is obvious that in an acidosis, where the secretion of 
CO, is of necessity very low, this test will probably be 
negative. I believe that this work is an indication for a 
Rreat deal more study of the acid-base mechanism in an 
experimental way. The mechanism of this alkalosis should 
be re-studied all the way through hy animal experi- 
mentation. 

Certain pathologists have talked about an alkalosis 
kidney, which I know absolutely nothing about, but un- 
doubtedly that is related to the same condition. 

DR. VICTOR C. MYERS (Cleveland, Ohio) : I should 
like to ask a question of Dr. Gatewood. I do not recall 
that he explained why the carbonate excretion in the 
urine should be decreased or absent in alkalosis. It has 
been recognized for sometime that with a constant 
alveolar CO, tension there is a definite relation between 
the pH of the urine and its bicarbonate content, and that 
the bicarbonate content of the urine at a pH of 8 is ten 
times that of pH 7 and 100 times that at pH G. In simple 
terms the bicarbonate increases with the alkalinity of the 
urine. 

Even the CO, of the blood is not always an absolutely 
reliable indication of alkalosis. There may be some little 


fluctuation in the CO, around the critical level without a 
change in the pH of the blood plasma. I have seen a high 
“ pH and clinical symptoms of alkalosis with a plasma 
CU, of 6G vol. per cent while on the other hand I have 
seen the plasma GO, rise to 70 vol. per cent before the pH 
of blood became abnormal. About eleven years ago Dr. 
Gatewood's brother and I reported a paper before this 
Association in which we called attention to a number of 
points dealing with chemical blood findings in relation to 
sodium bicarbonate administration and clinical symptoms 
of alkalosis. 

It would seem to me that this test of Dr. Gatewood’s 
should be of considerable usefulness if it obviates the need 
of much more complicated laboratory procedures. 
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S INCE the introduction of the duodenal tube by Bin- 
hom (1) in 1910 the estimation of the enzyunatic 
activity or concentration of duodenal contents has re- 
ceived the attention of many gastro-enterologists and 
scientists in allied fields, and a considerable literature 
has accumulated on the subject. A marked reduction 
in enzyme activity has been observed in pancreatitis, 
while some reduction in the actin'ty of the pancreatic 
enzymes has been noted in a variety of disorders, 
chiefly those which might have some influence on the 
pancreas. That no unanimity of opinion exists as to 
the most desirable methods to employ in measuring 
these enzyme activities is evidenced in the survey 
which was conducted by this Association (2) four 
years ago. Some of the methods employed have been 
hardly more than qualitative tests, while others, notably 
those of McClure and his co-workers (3) have yielded 
fairly reliable quantitative information on the concen- 
tration of the enzymes. The interest of one of us (M.) 
in this subject was revived due largely to a request to 
cooperate in the study of enzyme methods. 

We fully appreciate the difficulty in making a sig- 
nificant contribution to a problem that has been 
studied repeatedly. We have felt, however, that with 
further refinement in methods, taking due account of 
the various factors involved in measuring the activity 

■•Fivni th, Demrlmeots ol Bioebraistnr and Medicine. School of 
Medicine. Western Reserve Univeraitr and the 3Iedical Uinlo el 
Lnlcexide Hospital. Cleveland. Ohio. 


of the duodenal enzymes, it should be possible to define 
normal values more accurately than has been done in 
the na't. 

The first purpose of the work we are reporting wa.s, 
therefore, to establish a system of analj'sis which 
would give an accurate picture of enzyme activity. We 
believe that the methods which we have worked out do 
yield such data. It seemed essential that the methods 
should employ optimum conditions for the activity of 
the enzymes, including optimum pH, optimum buffer 
concentrations, optimum substrate concentrations, and 
should be based on the measurement of digestion pro- 
ducts, rather than on the disappearance of the sub- 
strate. The principles underlying the methods we have 
used are not new, but we believe that adherence to 
certain exact details, and a new scheme- of recording 
the results permit a more accurate definition of normal 
variations and thus an earlier recognition of patholo- 
gical values. 

It seemed necessarj' at the outset to ascertain for 
ourselves the optimum pH for the action of the pro- 
tease, lipase and amylase of duodenal contents. If 
possible, we wished to employ the same buffer .solution 
for all these enzrmes. The buffer phosphate solution 
of pH 8.4 employed by McClure (3) and his co-workers 
seemed too high to us, considering the average pH of 
duodenal contents. As a matter of fact, we found re- 
latively little difference in the proteolytic action on 
casein over a pH range of G,8 to 8.4 and in the lipolytic 
action on tributyrin and triolein over a pH range of 
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7.0 to 8.4. However, in the case of amylase the enzyme 
activity was definitely greater at a pH of 7.2, the 
sodium chloride concentration being held at the opti- 
mum of 0.05 M. This observation was of interest to us 
in connection with the fact that, although the pH of 
duodenal contents fluctuates over quite a wide range, 
from a pH of about 4.0 to more than 8.0, the average 
appears to be just on the alkaline side of pH 7.0. On 
this basis a buffer phosphate solution of pH 7.2 was 
employed in all our work on duodenal enzymes. 

The principles of the methods developed for the esti- 
mation of the proteolytic, lipolytic and amylolytic en- 
zymes in duodenal contents will be briefly outlined in 
an effoi't to visualize the technique we have employed. 
As indicated above the end products of digestion were 
used in each case as the measure of enzyme activity’, 
viz., amino acid nitrogen for protease, fatty acids for 
lipase and reducing sugar (maltose) for amylase. 

Protease Method. The method for protease (trypsin) 
was similar to that employed by McClure (3). We 
were unable to find a better protein for the substrate 
than casein. A number of different preparations of 
casein were tried and all found to be satisfactory. As 
noted above the pH was buffered at 7.2. After di- 
gestion for 30 minutes at 38” C. the residual casein 
was precipitated with trichloroacetic acid and the non- 
protein nitrogen determined in the filtrate. This was 
done colorimetrically with the aid of Kessler’s solution 
after kjeldahl digestion of the filtrate. 

In all experiments a measured portion of the filtrate 
was also treated with Folin’s phenol reagent in a 
manner similar to that employed by Anson and Mirsky 
(4) in their method of estimating ti-j'psin, using hemo- 
globin as the substrate. Almost identical results were 
obtained with the two methods. It would therefore 
make little difference which procedure was employed 
to obtain the final result. 

Lipase Method. Two methods have been employed 
in the estimation of lipase, one in which tribut.vrin was 
used as the substrate and the other in which an emul- 
sion of triolein was used. The latter is the method 
described by Crandall (5), with slight modifications. 
The procedure is the same w’ith both methods after 
incubation. Neutralized ethyl alcohol is added and 
titration carried out with 0.1 N NaOH in 95 per cent 
ethyl alcohol using phenolphthalein as the indicator. 
Essentially the same results were obtained with both 
methods. 

Objections have been raised to the use of tributyrin 
as a substrate for lipase determinations on the basis 
that it measures an esterase s.vstem rather than a 
lipase system. On the other hand it is generally con- 
ceded that true lipase attacks triolein (or olive oil). 
However, the preparation of a suitable olive oil emul- 
sion offers certain technical difficulties. In our studies 
optimum buffer concentrations as well as pH and 
enzyme concentrations were established. The two 
methods gave comparable results in over two hundred 
specimens studied and no instances were noted where 
the interpretation of the results would be any different 
'vith one method than the other. Therefore if there 
are two distinct enzyme systems, a lipase and an ester- 
ase, they parallel each other and give similar results. 
Neither of the methods give a perfectly straight line 
relationship, such as is obtained with trjTisin and 
amylopsin, but there appears to be a good relationship 
between the titration figures and the amount of enzyme 
present. 


Amylase Method. The method employed for amylase 
(amylopsin) was a modification of the method intro- 
duced by Myers and Killian (G) to measure the dias- 
tatic activity of blood. As a matter of fact they also 
employed the method for duodenal contents. As already 
noted amylase is quite sensitive to pH when optimum 
concentrations of activating sodium chloride are used. 
The method was worked out to provide optimum pH 
(7.2) along with optimum NaCi concentration. A 
picrate method was used to estimate the maltose 
formed. As shown by Myers and Reid (7) this method 
is much more satisfactory than the Folin-Wu method 
for this purpose. Soluble starch was used as the sub- 
strate and several different preparations were found 
to be satisfactory. The method as employed gave an 
almost perfect straight line relationship, i.e., the 
amount of reducing sugar formed was directly pro- 
portional to the concentration of amylase over the 
range of enzyme concentrations found in human duo- 
denal contents. 

Duodenal contents were obtained in the usual 
manner with the aid of a Rohfuss tube, the position of 
the tube being checked in practically all cases with the 
fluoroscope. It soon became .apparent that the fasting 
duodenal contents were quite irregular in enzyme ac- 
tivity. In all cases reported four samples of fluid were 
collected, all of which were analyzed, a total of con- 
siderably more than a 1000 determinations being made. 
A 20 minute fasting sample was obtained by siphonage 
following which 25 cc. of olive oil were injected 
through the tube into the duodenum. Ten minutes were 
allowed to elapse and then continuous siphonage es- 
tablished, The samples were divided into three frac- 
tions each representing the drainage over a 20 minute 
period. In addition to the enzymes, the icteric index 
wiis determined on all samples to obtain an idea of 
the amount of bile present, and the buffer v.tIuc also 
determined on the fasting sample. The volume was 
also recorded so that the total enzyme output as well 
as the concentration could be calculated, if desired. 

A group of 13 studies has been carried out according 
to the technique described on 9 normal individuals, in- 
cluding both sexes. In general the highest enzyme 
values were found in the 3rd or the 2nd specimen after 
stimulation with the olive oil, although this was not 
always true, and occasionally the highest value was 
found in the 1st or fasting specimen. At present it 
has seemed unwise to limit the analyses to one speci- 
men, and the four specimens have all been analyzed. 
We are hoping ultimately to obtain a sufficiently potent 
pancreatic stimulant to make the analysis of more th.an 
one sample unnecessary. 

For the present we are selecting as the criterion of 
potential enzj’me activity the maximum v.alue obtained 
in the four samples. This has been found, with but 
few e.xceptions, in the 3rd or 2nd sample. It is on the 
basis of this series of values that we ivish to suggest 
a range of normal values, and a method of expressing 
the values that can be readily understood. Wc realize 
th.at our series of normals is small at present, and we 
plan to extend the number before finally publishing 
our results. The analytical data obtained for an 
enzyme represent the activity of the enzyme but not 
the enz\Tne itself, and it seems more logical here than 
elsewhere to arbitrarily take 100 as the normal. If 
one averages the findings for each of the three 
enzymes and assumes that this average is 100 per 
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cent, it is simple to calculate a factor by ■n-hich all 
other values may be expressed in terms of 100 per 
cent, (As will be noted in Slide 61, the normal range 
of activities was found to be from 45 to 151 per cent 
for protease, 72 to 12G per cent for lipase and 56 to 
169 per cent for amylase. 

In a group of 11 cases suflfering from miscellaneous 
gastro-intestinal disorders it was noted that a number 
gave slightly subnormal values, suggestive of reduced 
pancreatic activity. 

The question has frequently been raised as to 
whether or not the external secretion of the pancreas 
was affected in diabetes. The most complete study in 
this regard was that by Jones, Castle, Mulholland and 
Bailey (8) in 1928. They studied 68 unselected dia- 
betics and found the pancreatic enzymes diminished 
in nearly half the cases, the greatest alterations in 
enzyme activity being noted in the lipolytic and pro- 
teolidic ferments. On the other hand in the discussion 
of enzyme methods 4 years ago (2), Dr. Crohn stated 
with regard to this same problem: “Mj' own ex- 
perience is dimetrically opposite. I have always found 
increased pancreatic secretion in diabetes,” We have 
made observations on 8 diabetics. Comparatively low 
values were obtained in 7 cases, the v’alues for pro- 
tease, being lower than those for lipase and amylase. 
On the other hand one case showed higher values than 
any we have observed in our normal group. It might 
be noted that most of these cases complained of ab- 
dominal distress. 

Observations were made on four cases showdng defi- 
nitely low activities for all three enzymes. These were 
diagnosed as chronic pancreatitis, sprue, epigastric 
pain and severe diarrhea. In the fourth case the diag- 
nosis was not clear. There can be no doubt about the 
reduced activity of the pancreatic ferments in these 
four cases. The average of the four cases showed the 
activity of the three enzymes in comparison to normal 
to be: protease, 19 per cent; amylase, 20 per cent; 
and lipase, 50 per cent. 

Time does not permit a discussion of the relation of 
bile to enzyme activity, although it might be noted 
that in general a high bilirubin content and good 
enzyme activity appear to go hand in hand. However 
a few specimens were encountered with good enzyme 
activity' in the absence of bile. 

CONCLUSIONS 

A system of enzy'me analy'sis has been developed 
which permits an accurate estimation of the proteoly- 
tic, lipolytic and amylolytic activity of the enzymes of 
duodenal contents, TOien this system of analysis is 
applied to duodenal contents secured after stimulating 
pancreatic secretion with olive oil, it has been found 
possible to define the normal range of values vvith a 
reasonable degree of accuracy, and give these in terms 
of the normal taken as 100. Employing this method 
of recording the enzy'me activities to pathological 
cases, abnormal values stand out very clearly from the 
normal. Very low values are found in pancreatitis and 
certain other conditions, while subnormal values are 
encountered in various gastro-intestinal disorders 
which may have an effect on the pancreas. In diabetes 
the enzyme activity may be subnormal, or considerably 
elevated. 
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DISCUSSION 

DK. pDREW C. IVY (Chicago, 111.) : This is a piece 
of work which I personally' have been very glad to find 
has been done by Dr. Myers and his colleagues. Before 
we can pass judgment on these methods, we shall have to 
use them ourselves and find out how accurate they are in 
our hands and how applicable they are as far as diagnosis 
is concerned. 

We have many methods for enzyme determinations in 
the literature and some workers use some of the methods 
and other workers use others. As to whether Dr. Myers’ 
methods will be suitable depends upon how we use them, 
and that will be the practical test of these methods: Will 
yon use them? 

DE. THOMAS R. BROWN (Baltimore, Md.) : May I 
be permitted to ask Dr. Myers three questions? 

In the first place, has he noted that the rise and fall of 
these three enzymes has always been parallel, as it were? 
Has he recognized the fact that most people feel this is 
true, and, therefore, would it be practical to determine 
only one of the three? 

In the second place, has he done any work in comparison 
with these and comparative methods of quantitative esti- 
mates of enzymes in the stools? 

In the third place, has he noticed, os I have done in 
work a good many years ago, there was often absence of 
these ferments in carcinoma of the head of the pancreas, 
while in certain cases of sprue and chronic pancreatitis, 
the figures are low? 

In certain of my cases of sprue I had almost complete 
absence of them. I am singularly interested in his opinion 
of the first of these; in other words, do these ferments 
rise and fall together, or is there evidence that certain of 
these three rise and fall more than the others. 

DR. HARRY SHAY (Philadelphia, Pa.) : I should like 
to ask Dr. Myers how reproducible his results were on re- 
peated occasions with the same patient. I wonder whether 
he noted that he obtained more closely reproducible re- 
sults in his fractions after the olive oil stimulation than 
he was able to do in the fasting specimen. 

The reason I bring this up is that I suspect that the 
latter may be the case. We have shown in our gastric 
motor studies that the effect of the tube through the duo- 
denum does not influence gastric emptying. Because of 
this, the fasting specimen could be more frequently 
modified by gastric contents coming through the pylorus 
into the duodenum than would be the case after the ad- 
dition of the olive oil to the duodenal contents, such an 
addition resulting in pyloric closure. 

DR. VICTOR C. MYERS (Cleveland, Ohio): I wish to 
thank Dr. Ivy for his comment. With regard to the 
methods, we have used two methods in the case of protease 
and two in the case of lipase. I do not believe that if one 
uses the scheme of nomenclatnre that we employed— I do 
not know that I was able to say enough about this— it is 
going to make very much difference what method one uses, 
provided the method is properly carried out, and there is 
a straight-line relationship between the enzy'me concen- 
tration and the end products formed. 

I should like to repeat the statement about the scheme 
of nomenclature; “The analy'tical data obtained for an 
enzyme represent the activity' of the enzyme but not the 
enzyme itself, and it seems more logical here than else- 
where to arbitrarily take 100 as the normal. If one 
averages the findings for each of the three enzymes and 
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assumes that this average is 100 per cent, it is simple to 
calculate a factor by which all other values may be ex- 
pressed in terms of 100 per cent.” 

Now, ns was noted on Slide 0, to which I called your 
attention, the normal ranRC of activities in the case of 
protease was found to vary between 45 and 151 per cent, 
between 72 and 126 per cent for lipase and between 56 
and 169 per cent for amylase in our thirteen subjects. We 
hope to have a larfjer series of normals before we fmallj’ 
publish our observations. 

It wouldn’t make any difference, with this scheme of 
nomenclature, what method you used provided it was 
suited to the purpose. It seems to me this is a good way 
to express enzyme values because a medical man not so 
familiar with laboratory procedure can recognize 100 as 
a normal and deviations from the normal on this basis. 

With regard to Dr. Brmvn’s question, we did do 
fractional analyses and we do have simultaneous determi- 
nations, but it didn’t seem practical to present all the 
observations at this time. The values for the three enzymes 
parallel each other fairly well, and if the duodenal con- 


tents have a high content of bile (bilirubin) the agree- 
ment is quite good. However, the agreement between the 
three enzjmcs is not perfect- If one were to limit the de- 
termination to one enzyme, I would say to put protease 
first, amylase second, and lipase third. We have not done 
any determinations on stools. However, I would feel that 
work on duodenal contents was a great deal more definite 
and helpful than it would be on stools. 

With regard to Dr. Shay’s question, there is no doubt 
we get more constant values after the use of olive oil. 
Occasionally we have found the highest figure in the fast- 
ing specimen, but this is the case only infrequently. There 
is no doubt but what it is better to use the fluid collected 
after olive oil, since the enzyme concentrations are re- 
latively more constant. 

We have been hoping to get a better pancreatic stimu- 
lant and take one specimen after that stimulant and per- 
haps simply determine the protease on this specimen. 
However, the amylase and lipase estimations do give con- 
firmatorj' and sometimes additional information. 
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T hat besides the first, or "nervous,” phase of 
gastric secretion there is a second, or “chemical,” 
phase, is evident from the fact that food substances 
or the products of their digestion, on introduction into 
the denervated stomach or into an isolated and dener- 
vated pyloric pouch, provoke secretion of the glands 
of the fundus and corpus of the stomach. The chemical 
phase again is divisible into two parts, the “pyloric” 
and the “intestinal,” because the gastric glands may 
be stimulated by the introduction of food substances 
into the pyloric region of the stomach or into the small 
intestine. 

I. THE PYLORIC CHEMICAL PHASE 
More than thirty years ago Edkins (190G) claimed 
that under the influence of certain substances present 
in the food the pyloric mucosa elaborates a special and 
specific hormone, which provokes gastric secretion, 
and which came to be known as “gastrin.” That such 
a hormone occurs is highly probable, but what its true 
nature may be is a matter of great controversy. 

Some of the facts which seem to indicate that 
gastric secretion during the pyloric phase is under 
hormonal control are as follows: (1) The verj’ limited 
absorptive power of the gastric mucosa. No proteoses, 
peptone, starch or fat are absorbed by the stomach. 
Only monosacclmrides and amino-acids, i.c. substances 
which are very seldom or never present in the stomach, 
may pass through the gastric mucosa and enter the 
circul.ation (Delhouge, 1931). (2) Soap solutions and 
solutions of acetic acid, on being introduced into an 
isol.ated pyloric pouch elicit a copious gastric .secretion 
from the stomach (S.awitsch and Zeljony, 1913). It 
is very doubtful that these substances as such are ever 
present in the blood. Jloreover Zeljony (1912) showed 
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that the introduction of soap solution into the in- 
testine, from where it may be absorbed, does not pro- 
voke secretion in the stomach when the latter is iso- 
lated from the duodenum. (3) The previous appli- 
cation of atropine or cocaine to the mucosa of a pyloric 
pouch prevents stimuli that are introduced into the 
pouch from exerting a secretorj' effect, presumably by 
delaying or preventing the formation of a gastric 
hormone. (4) Extracts of liver or meat provoke 
gastric secretion not only when injected intravenously 
but also when applied locally to the gastric mucosa. 
The minimal amount of liver extract neccssarj' for the 
stimulation of gastric secretion by local application 
was found to be one-quarter of that required for the 
production of an equivalent secretion by intravenous 
injection (Kim and Ivy, 1933). This shows that the 
last-mentioned secretogogue produces its effect in 
some other way than through being absorbed. 

It is not possible to discuss here the voluminous 
literature concerning the nature of the ga,stric secre- 
torj* hormone. (Those interested in the problem may 
consult Babkin (1928) and Ivy 1930, 1931)). The re- 
sults obtained by various investigators may be briefly 
summarized, as follows. One group of workers, as 
representative of whom may be quoted Luckhardt, 
Keeton, Koch ct al (1915-1920), established the fact 
of the striking simiiaritj- between “gastrin bodies” 
and histamine, and expressed the view that these are 
similar and even perhaps identical chemical entities. 
According to them, the "gastrin bodies” can be ex- 
tracted from the whole gastric mucosa and part of the 
intestinal mucosa, as well as from some other organs. 
A second group of investigators, who include I\y and 
his co-workers (1932, 1937), are inclined to consider 
histamine as a gastric secretory hormone, having iso- 
lated it and identified it chemically. The other possi- 
bilities envisaged by these workers are either that 
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there is no gastric hormone or that it has never been 
extracted from the pjdoric mucosa. A third group, 
namely Rasenkow (1925) and his students, maintain 
that there is no gastric secretory hormone, but that 
the food substances or the products of their digestion 
act on the gastric glands directly after they are ab- 
sorbed. Although this point of riew is probably cor- 
rect in respect of the action of the food substances in 
the small intestine, it does not apply, as was shorni 
above, to the mechanism of the pyloric chemical phase 
of gastric secretion. 

In view of this state of affairs Dr. S. A. Komarov 
of our laboratory' was prompted to reinvestigate the 
“gastrin” problem. He approached it from another 
angle than did his predecessors. Instead of e.xtracting 
the non-protein substance or substances from the 
pyloric mucosa and trying to eliminate the protein 
fraction as much as possible, he concentrated his 
efforts on isolation of that fraction, on the analogy 
that the powerful and indisputable hormone of the 
pancreatic gland — “secretin” — is a protein-like body, 
although differing markedly in composition from ordi- 
nary proteins. (Thus, for e.xample, the crystalline 
secretin prepared by Hammarsten and his co-workers 
(c/. Agren, 1934) has a molecular weight of 5000, and 
gives a positive biuret, but a negative ninhydrin re- 
action. It is a body of basic character, and contains 
arginine and histidine but no cystine, tyrosine or 
trj'ptophan. According to Agren and Hammarsten 
(1937), it is digested by aminopeptidase). 

Briefly Dr. Komarov’s method consisted in the fol- 
lowing. The mucous membrane of the pyloric part of 
the dog’s or hog’s stomach was boiled in 10 volumes 
of n/lO HCI and partially neutralized with n/NaOH 
so that it remained only slightly acid to Congo. After 
cooling and centrifuging of the extract, the super- 
natant fluid was filtered through cotton wool and 
precipitated with 10 per cent crystalline trichloracetic 
acid, A flocculent precipitate was formed. The whole 
was centrifuged and the precipitate washed three 
times with 40 to 50 volumes of 10 per cent solution of 
trichloracetic acid in saline, twice with 50 volumes of 
acetone, once with benzene and twice with ether. It 
was then dried in vacuo. For intravenous injection 
such preparations were e.xtracted with saline at 40' 
C. and rendered slightlv acid with HCI or slightly 
alkaline M-ith Na.CO,. WTien tested biologically (Best 
and McHenry, 1930; Barsoum and Gaddum, 1935) 
they proved to be histamine-free. This method vras 
based on the assumption that the pyloric mucous 
membrane, as mentioned above, may contain a sub- 
stance similar in chemical properties to secretin, i.e. 
a heat-stable body, soluble in aqueous or saline solu- 
tion having a slightly acid reaction, precipitable with 
trichloracetic acid and insoluble in a large e.xcess of 
acetone or ether. In other words, it was supposed that 
the pyloric hormone could be obtained by methods 
used with great success for the extraction of a vaso- 
dilating-free secretion from the intestinal mucosa (c.p. 
Still’s crude secretin, cf. La Barre, 1936, p. 47 ff.). 
These suppositions proved to be correct. In all cases, 
i.e. in anesthetized cats or in unanesthetized dogs with 
permanent gastric fistulae, intravenous injection of 
the pyloric extract provoked secretion of gastric juice. 
In the latter case it did not produce any undesirable 
side-effects such as nausea, salivation, vomiting, move- 
ment of the bowel, etc. Even an amount of extract 
equivalent to 5 gm. of pyloric mucosa elicited a copious 


gastric secretion. By means of repeated injections the 
secretion was prolonged in one of the e.vperimeiits on 
an anesthetized eat for 5 hours. Injection of the ex- 
tract did not lower the blood pressure, presumably be- 
cause it contained no histamine or choline. Atropine 
did not abolish its secretorj- effect. Usually the pyloric 
e.xtract produced a very small pancreatic secretion and 
increased the bile flow a little. The active property 
of the e-vtract was chiefly contained in the pyloric 
mucosa, because fundic preparations did not provoke 
gastric secretion, though they had a slight secretory 
etfect on the pancreas. Extracts of duodenal and 
jejunal mucosa produced a copious pancreatic secre- 
tion, but only the former evoked a secretory response 
from the gastric glands and that was but slight. The 
gastric juice secreted in response to the administra- 
tion of the pyloric extract possessed high acidity and 
very low peptic power. This shows that the e.\1ract 
stimulated the parietal cells almost e.xclusively. 

The finding that an active chemical body with 
almost specific secretagogue properties may be e.x- 
tracted from the pj'loric mucosa is undoubtedly a step 
forward in our knowledge of the factors which possibly 
regulate gastric secretion during its pyloric chemical 
phase. However, we are not yet entitled to say that 
the substance extracted by Dr. Komarov from the 
pyloric mucosa is the hormone of this phase, because 
we are still ignorant of the mechanism of its liberation 
during gastric digestion and its transportation by the 
blood to the gastric glands. 

11. SECRETAGOGUE EFFECT OF SOME FOOD 
SUBSTANCES, AND OF SOME OF THE 
PRODUCTS OF THEIR DIGESTION 
OBTAINED FROM THE SMALL 
INTESTINE 

It was established long ago by Pavlov (see Babkin, 
1928) that many different substances, when introduced 
through a fistula into the duodenum after it has been 
separated by operation from the stomach, provoke 
gastric secretion in dogs. The same effect is produced 
by feeding, in dogs with the stomach completely iso- 
lated and the esophagus connected with the duodenum 
(Frouin, 1922; Ivy, Lim and MacCarthy, 1925). This 
represents the so-called “intestinal phase” of gastric 
secretion. There are some indirect indications which 
seem to show that chemical substances, acting from 
the duodenum, stimulate the gastric glands not by 
liberation of a special hormone but after their absorp- 
tion. For example, there is the fact of the very long 
(1- to 3-hour) latent period of gastric secretion when 
activated by such a method (Ivy, Lim and MacCarthy, 
1925; Webster and Armour, 1932, and others), as well 
as the effect of atropine, which temporarily inhibits 
the gastric secretion but does not diminish its total 
volume (IFebster and Armour, 1932). Many of the 
substances absorbed from the intestine stimulate the 
secretory cells of the secretory gland directly, but 
some of them are probably acting on the secretory 
cells through the local nervous plexuses. 

Each of the three principal groups of food sub- 
stances acts on the gastric glands in a different way. 

(1) Protein. Peptone and hydrolysed protein act 
as secretagogues via the intestine. Subcutaneous in- 
jection of hydrolysed protein was ineffective. Those 
amino-acids which stimulate gastric secretion also act 
as secretagogues via the intestine (for literature, sec 
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Ivy, 1930, ."ind Cowgill and Smith, 1933). The exirnc- 
tive .substances of meat, when introduced into the duo- 
denum or the small intestine, provoke gastric secre- 
tion. It is not knowm, however, exactly what fraction 
of the e.xtractive substances exerts the secretagoguc 
effect (c/. Babkin, 1928, p. 255). Among the nitro- 
genous bases contained in e.xtracts of fish muscle, it 
was found that the arginine-histidine and lysine 
fractions exerted a secretagogue effect. The effect of 
the former fraction was much stronger than that of 
the latter. Since the nitrogenous bases were intro- 
duced into the stomach, it is not known e.xactly from 
what part of the gastro-intestinal tract they acted 
(experiments of J. Campbell — see Babkin, 1934). .A 
number of amines which may be formed in the in- 
testine from .amino-acids stimulate gastric .secretion 
(Ivj' and Javoi.s, 1925). 

(2) Fat. It is well knoivn that the action of fat on 
the gastric glands has two phases; an inhibitory and 
an excitatory. During the inhibitory phase the nen-ous 
mechanism of gastric secretion is chiefly affected, so 
that under certain conditions a dissociation of the 
functional properties of the gastric glands may be 
achieved (Alley, MacKenzie and Webster, 1934). Thus 
the production of the fluid and acid of the gastric juice 
in certain cases may be diminished veiy little, while 
its peptic power is greatly reduced. From a practical 
point of view it is important to note that a diet rich 
in fat, administered over relatively long periods of 
time, may induce a hyper-secretory condition of the 
gastric glands, coupled with almost complete paralysis 
of the vag.al “trophic” action. In e.xperiments carried 
out in this connection on a dog, fat was introduced 
directly into the duodenum, which had been separated 
from the stomach (Alley, MacKenzie and Webster, 
1934). 

(3) Carbohydrate. Glucose solutions, on introduc- 
tion into the stomach, elicit a very scanty secretion of 
gastric juice. MTien added to other stimuli glucose 
greatly increases the concentration and total output 
of pepsin, although the volume of the secretion is 
somewhat diminished. The increased discharge of 
pepsin under the influence of glucose is especially 
noticeable when the effect of glucose is combined with 
the secretagogue effect of alcohol (experiments of Dr. 
M. II. Friedman, in this laboratory). Alcohol is a 
stimulus which activates a flow of gastric juice e.x- 
tremoly poor in pepsin. When the special effect of 
glucose (GO gm. of glucose in 200 cc. of water ad- 
ministered by mouth to a dog with a Heidenhain 
pouch) was added to the secretagogue effect of alcohol 
(200 cc. of 5 p.c. ethyl alcohol given per rectum), the 
concentration and tot.al output of pepsin rose consider- 
ably. 

Choline and lecithin. Since choline and lecithin are 
widely distributed in food stuffs, their effect on the 
secretory activitj' of the gastric glands is of special 
interest. It was known that the introduction of choline 
into the gastro-intestinal tract stimulates gastric se- 
cretion (Ivy and Javois, 1925). In our laboratory Dr. 
Macintosh and Dr. Krueger (1938) an.al.vzcd the effect 
of choline as well as that of lecithin in this respect. 
Choline, when introduced into the stomach in com- 
paratively large doses (0.5 to 1.0 gm. in 50 cc. of 
■water) evokes a scanty secretion of gastric juice of 
verj’ low aciditj’ but verj’ rich in pepsin. The latent 
period of the secretion was about one hour, which 


indicates that the sub.stance acted not from the 
stomach but from the intestine. A dose of 6 gm. of 
lecithin, which is equiv.alent to 1 gm. of choline, pro- 
duced an effect in all respects analogous to that of 
choline. The latent period of the gastric secretion 
wa.s, however, twice as long ns in the case of choline, 
which was evidcntl.v due to the time required for the 
liberation of choline from lecithin in the intestine. On 
choline or lecithin being added, the secretory response 
to a standard mc.al was increased. This augmentation 
of the secretion after a single dose of choline lasted 
for two to three day.s, gradually diminishing. There- 
fore this was the result not simply of a summation of 
the secretagogue effects exerted by choline and food 
substances, but of an increased excitability of the 
gastric glands. The average augmentation of the 
volume of the gastric secretion, after the preliminary 
introduction into the stomach of 1 gm, of choline and 
6 mg. of lecithin respcctivel.v, was on a standard meal 
of moat 84 per cent .and 44 per cent, on butter 130 per 
cent and 140 per cent. There was, however, no in- 
cre.a.se in the volume of the gastric secretion on a 
standard me.al of ■white bread after lecithin adminis- 
tration. The output of pepsin was not ossenti.ally in- 
creased in those experiments. 

The data of Macintosh and Krueger are of great 
importance from the dietetic standpoint. Although in 
the various tissues, c.g., in muscle, there is only a 
sm.all amount of free choline, the total .amount of 
choline is rather gre.at. Thus liver contains 2300 mg. 
per Kg., beef muscle 760 mg. per Kg., pancre.as 2300 
mg. per Kg., and so on (Fletcher, Best and Sol.andt, 
1935). This choline is quickly liberated by post- 
mortem autolysis, and may be present in commerci.al 
meats. Lecithin, when hydrolysed by the digestive 
ferments, liberates choline (Bergell, 1901), and hence 
may act on the gastric glands in the form of choline. 

The presence of choline in food substances first of 
all may possibly provide a partial e.xpl.anation of the 
well kno^wn fact that the gastric juice of the second 
phase of gastric secretion is richer in pepsin than that 
obtained through the administr.ation of histamine or 
“gastrin,” which stimulate almost exclusively the 
parietal cells. Another important fact that may per- 
haps be explained by the presence of choline in differ- 
ent food substances is the varied response of the 
g.astric glands of one and the same animal at different 
times to a standard test meal. By means of special 
diets it is possible to raise or lower the general ex- 
citability of the gastric secretory apparatus, so that 
the same food will produce a different .secretoi^y effect 
In this connection the e.xperiments performed in Pro- 
fessor 1. P. Rasenkov’s laboratorj- may be quoted 
(Koschtojanz, 1929; Iwanow, 1929, Tschebischewa, 
1929). The effects of various alimentary regimes of 
long (30 to GO days’) duration on the response of the 
g.astric glands to standard test me,als, were studied in 
dogs equipped ■with a Heidenhain or a Pavlov pouch. 
The dogs were placed re.spectively on diets of moat, 
carbohydrate (cabbage soup, potatoes, dark bread, 
salt), fat (butter and dark bread), milk and bread, 
or mixed food. It w.as found that the response of the 
g.astric glands to standard test meals of meat, bread 
or milk ■was 1)4 to 3 times gTe.ater when the animals 
had been on a meat or fat-containing diet than when 
they had boon on a predominantly carbohydrate diet. 
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Thus it vras shonTi that by the selection ol* a suitable 
diet the secretorj- activity of the sastric Kiands could 
be influenced. 

Ill, DIRECT EFFECTS OF HYPOGLYCEMIA 
AND OF CERTAIN SUBSTANCES IN THE 
CIRCULATING BLOOD ON THE VAGAL 
SECRETORY CENTER 

After somewhat contradictory initial reports on the 
effect of insulin on gastric secretion, it was finally 
established in experimental animals and in man that 
subcutaneous, intramuscular or intravenous adminis- 
tration of insulin provokes secretion of gastric juice. 
(For reviews of the literature, see Roholm, 1930; Hy, 
1930; La Barre and de CespMes, 1931 a; Boldyreff and 
Stewart, 1932 a and b; Okada ct al, 1929, 1930, 1933; 
Welin and Frisk, 1936, and others). 45 to 60 minutes 
after intravenous injection of 2 to 10 units of insulin 
in a dog, or 12 to 20 units in a man, gastric secretion 
appears or if it is in progress is increased. In such 
cases, the onset of gastric secretion in man coincides 
with a slight general insulin reaction and with a fall 
of the blood sugar concentration, which in different 
subjects may be reduced to between 34 and 68 mg. per 
cent (Roholm, 1030; Welin and Frisk, 1936). Intra- 
venous injection of a strong solution of glucose in 
various quantities in the dog or in man prevents or 
arrests the effect of insulin (Roholm, 1930; La Barre 
and de Cespfdea, 1931 b; Okada, 1933), The state- 
ment of Boldyreff and Stewart (1932 b) to the con- 
traiy is not convincing, because the amount of glucose 
(16 cc. of 20 per cent solution) by intravenous in- 
jection of which they attempted to counteract the 
secretory effect of insulin was probably not sufficient 
to raise the blood sugar concentration in their animals 
(see Table II of their paper). In cases of diabetes 
where the blood sugar is high insulin is ineffective, 
but if the blood sugar is lowered sufficiently by a 
therapeutic dose of insulin adequate for a given 
patient, an additional dose of insulin will lower the 
blood sugar below the normal level and provoke gastric 
secretion (Meyer, 1930). Therefore, Roholm (1930) 
was justified in considering the gastric secretion 
elicited by insulin as a h.vpoglycemic sjmptom, pro- 
duced by the fall of the blood sugar concentration. 

The amount of gastric juice secreted by the human 
gastric glands in response to insulin administration 
varies between 100 and 200 cc. Its free and total 
acidities and its concentration of total chloride are 
high (WcIin and Frisk, 1936). The pepsin concen- 
tration of "insulin” gastric juice in the dog and in 
man is high (Roholm. 1930; Boldyreff and Stewart. 
1932 b: Dr. D. R. Webster in our laboratory — un- 
published results). Much more mucus is secreted by 
the stomach of man after insulin, than after histamine 
administration (Welin and Frisk, 1936). Atropine 
abolishes the secretion provoked b.v insulin. Section 
of the vagus nerves also abolishes the secretagogue 
action of insulin, whereas it does not prevent hista- 
mine from producing its usual effect (Okada ct al, 
1929; La Barre and de CespSdes, 1931 c, Webster — 
unpublished results). All these data indicate that 
insulin, or rather a hypoglycemic state of the blood, 
stimulates not the peripheral parts of the gastric 
secretorj' apparatus, but the centers of the parasym- 
pathetic system in the brain. La Barre and de Cespfidfes 
(1931 d). in fact, 'demonstrated this by means of the 
cross-circulation method of Hejunans, using two dogs. 


One dog, which was equipped with a gastric fistula, 
and the head of which was connected with the rest of 
its body only by the vagus nerves in the neck, received 
blood from another dog. Injection of insulin in the 
latter, which resulted in hypoglycemia, provoked the 
secretion of a highly acid gastric juice in the former. 

Although the reduction in the blood-sugar concen- 
tration which follows insulin administration, while 
sufficient to provoke gastric secretion, may be not at 
alt great, reaching approximately 68 mg. per cent 
(Welin and Frisk, 1936), it can hardly occur in quite 
normal persons. However, such conditions have been 
obser\’ed in cases of hypoglycemia of spontaneous 
tj-pe, so-called hyperinsulinemia, as reported by some 
clinicians (cf. Harris, 1935), Again, injection of a 
large amount of glucose, resulting in a state of hyper- 
glycemia, may be followed by a reactive hypoglycemia, 
where the blood sugar is sometimes as low as 69 to 63 
mg. per cent (Okada ei al, 1929). 

Another example of stimulation of the vagal secre- 
tory center by substances circulating in the blood may 
be seen in the effect of amino-acids (Okada, 1930, 
1933; La Barre and Destrde, 1935 a, b and c). Okada 
and his co-workers showed that intravenous injection 
or intraduodenal administration of large do.ses of 
glycocoll, alanin, glutamic acid,, histidine or glycyl- 
glycine provoke gastric secretion in the dog and in 
man. After intravenous injection of amino-acids a 
marked rise of amino-acid nitrogen takes place in the 
blood, usually coupled with a fall in the blood sugar 
concentration of varying degree. After intraduodenal 
administration of glycocoll in man the former pheno- 
menon was observed, where.as the latter did not occur; 
nevertheless the volume of the gastric secretion in- 
creased and its free and total acidities ro.se. 

The secretion provoked by amino-acid could be ar- 
rested by administration of atropine or glucose. No 
gastric secretion could be elicited by means of amino- 
acid in dogs with the vagus nerves cut in the chest 
above the diaphragm (Okada et al, 1930) or at the 
cardia (La Barre and Dcstrde, 1935 c). Therefore all 
these facts show that the amino-acids provoke gastric 
secretion by stimulating the parasympathetic secre- 
tory’ centers in the brain. , 

La Barre and Destree (1935 a, b and c), who con- 
firmed the results obtained by Okada et al on dogs, 
believe that (ho secretagogue effect of amino-acids is 
due to the concomitant hypoglycemia. However, it 
would seem that the amino-acids are able to stimulate 
gastric secretion directly, although in the experiments 
in which they were injected intravenously their secrc- 
tagogue effect undoubtedly was coupled with that of 
hypoglycemia. This is evident from the fact that 
the intraduodenal administration of glycocoll in man 
elicited a flow of gastric juice but did not alter the 
blood sugar concentration. Moreover La Barre and 
Destrde (1935 c) themselves observed that the secre- 
tion of gastric juice begins before any significant fall 
in the blood sugar concentration takes place (c.g. be- 
fore the blood sugar level, which had been 92 mg. per 
cent before the injection, had fallen below 82 or 78 
mg. per cent. Further experiments are necessary in 
order to settle this question finally. 

Facts discussed in this section show that during the 
second or chemical phase of gastric secretion, the 
vagal secretory center may be stimulated, not reflexly 
as in the first phase, but directly by appropriate 


Baukin— The Tp.rPLE JBchamsm of the Chemical Phase of Gastihc Sicuition 


171 


changes in the composition of the blood. The partici- 
pation of the parasympathetic .secretory innervation 
also explains why the concentration of pepsin is higher 
in the gastric secretion of the chemical phase than in 
that obtained after histamine administration. 

CONCLUSIONS 

Gastric secretion during its chemical phase is regu- 
lated by a tiiple mechanism: (1) A pjloric hormone, 
probably “gastrin," acts directly on the gastric glands. 
(2) Certain food substances, or some products formed 
or liberated by them, stimulate the gastric glands 
after being absorbed by the intestine. (3) Some of 
the absorbed products of digestion, as well as a hypo- 
glycemic state of the blood, act on the vagal centers 
in the brain. 

The effects produced by the stimulants of the 
chemical phase are manifold: some of them stimulate 
chiefly the parietal cells, others almost exclusively the 
peptic cells, and some of them in addition are able to 
alter the excitability of the gastric glands and so to 
modify the response of these glands to other stimuli. 
The fact that there are present in food various secre- 
tagogues, which act on different parts of the neuro- 
glandular apparatus of the stomach, is of great im- 
portance in the selection of diets for patients with 
different ailments of the gastro-intcstinal tract, as 
well as for normal persons 
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DISCUSSION 

DR. HEINRICH NECHELES (Chiengo, III.) : The 
more vie lenrn nbout the mcchnnivm of gastric recrction, 
the more complex it becomes 

So far ns vie can sec from our own investigations, there 
arc tvio mechanisms which regulate the accretion of the 
stomach. The one is a stimulating one, .anti the other .an 
inhibitory one. The stimulating one, I think, we can divide 
into the neurogenic and the humoral, the humor.al being 
provoked by metabolites, absorption products nnd possibly 
hormones. The inhibitory is still very little known, but we 
think at least two substances must be considered. The one 
is ontcrognstronc nnd the other one is contained in the 
posterior lobe of the pituitary. 

Wc have rcccntlv found that stimulation of the central 
vagi antagonises the effects of ncetsicholinc in the body 
more or less completely nnd this may bo a true reflex 
Since effects of vagus stimulation are more or less due to 
acetylcholine, tlicre may bo a new physiological antagonism 
in the inhibition of gastric secretion. 

The other subslancc that inhibits gastric secretion i' 
entcrogastrone, a substance which has been extracted from 
the small intestine by Ivy nnd Lim. We have recently 
found a similar substance in the urine of normal persons, 
while the urine of patients with peptic ulcers seemed to 
contain loss of it. 

There must be a vciy fine balance between those stinin- 
Inting nnd inhibitoiy substances which, when disturbed, 
will bo followed by more or less pathological changes in 
the secretion (and motility) of the stomach. 

DR. SAJIUEL MORRISON (Baltimore, Md ) : There 
Is another secretion in the stomach to which attention 
should bo c.allcd. That secretion is the intrinsic factor of 
Castle. The question has arisen concerning whether this 
secretion is affected bv the pyloric or pyloro-duodennl 
hoimone, nnd I should like to take this opportunity to ask 
Dr. Babkin to discuss thnt phase; for example, the very 
tissues which have anti-anaemic potency are exactly those 
which give rise to the pvloric or pvloro-duodcnnl hormone, 
nnd it seems plausible to consider thnt the mechanism in 
one case may apply to the other. 

It is also said that the pyloro-duodenal tissues ns used 
in the treatment of pernicious nnemia act in the nature of 
replnccmcnt therapy, but there is reason to believe, and 
evidence to substantiate the belief that the action is one 
of a pyloro-duodenal hormone rather than replacement 
therapy. 

The question alwavs arises ns to whether a pvloric 
hormone exists Dr. Babkin has pointed out that there is 
such a specific hormone nnd that it is probably not hista- 
mine. If wo take a broader cnncention of the pjloro-duo- 
dcnal hormone as we have been led to do from our stndics, 
It is possible to consider it a hormone which stimulates 
more than one gastric secretion It has been suggested 
by certain investigators that histamine is the pjloric 
hormone This docs not square with the newer evidence 
at hand as Dr. Babkin nnd others have shown. Histamine 
stimulates acid secretion, and perhaps ferments abo, but 
it is an accepted fact that it docs not increase the 'ccrction 
of intrinsic factor. A gastric hormone which has thi* 
property must therefore be something other than hisfa- 
mine or something in combination with histamine. In other 
words, it must be a composite hormone of which histamine 
maj- form onlj- one constituent part. 

DR. ANDREW C. IVV (Chicago, III ) : I don't agree 
with Dr. Ncchelcs when he states thnt physiological in- 
vestigations arc making the process for the secretion of 
gastric juice more complex. I insist that these investi- 
gations are making this process more simple. Wc are ex- 
plaining a mysterious process by discovering several 
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{nclorf, and ^vhen ve make such discoveries, or uhen we 
take the mystery out of a process, we make the process 
pimple. 

Also I do not like the latter part of the discussion of the 
last speaker, because he states that histamine can’t be the 
gastric hormone simply because it causes the formation of 
acid alone. He sets Up a picture of what he thinks should 
be the gastric hormone, that it should be somotbinff that 
stimulates both acid and pepsin. I wonder how he can be 
so sure what kind of hormone the intestinal linint? should 
form to stimulate the pastric jrland. 

We are not makinp hormones. We are not makinc this 
body work as we think it should work. Wc are trying to 
find out how it works. 

DR. PHILIP W. BROWN (Rochester, Minn.) : We talk 
about the influence of incested foods on the Rastric secre- 
tion, and I have been particularly interested in the factor.^ 
of foods incested in relation to nutrition of the body as a 
whole, and I wonder if there is any relationship at all be- 
tween the vitamins and these hormones, whether in the B 
compIe.x or in any of the other mysterious letters of the 
alphabet. I don’t know; I am just askioR. 

DR. CHARLES W. LUEDERS (Philadelphia, Pa.) ; “In 
my studies in 1930-1S31 on the effect of Insulin upon ex- 
ternal pancreatic secretion, a search throuch the literature 
confirmed the finding by himself and numerous investi- 
gators: that Insulin stimulates Gastric secretion and 
.Aciditj-. I would like to ask Dr. Babkin if he has ex-er 
studied the effect of the intravenous injection of amino- 
acids and of fatty acids upon gastric secretion and Acidity, 
work reported by other investigators; confirming the 
clinical results following diets rich in these two classes of 
food elements." 

DR. ASHER WINKELSTEIN (New York, N. Y.) I 
wish to congratulate Dr. Babkin on a further clarification 
of a verj’ confusing problem, the chemical phase of gastric 
secretion. 

In the presentation we will give this afternoon, we will 
emphasize the importance of the vagus nerve. It is there- 
fore interesting to hear Prof. Babkin stress the vagus 
nerve factor in the ulcer problem. At the Mt. Sinai 
Hospital, the diabetic and gastro-enterological clinics are 
neighbors. The diabetic clinic has an enormous number 
of patients. M'e have several hundred to a thousand 


patients xrilh ulcer in the gaRtro-mte.stinal clinic. My ex- 
perience in fifteen years is that the number of patients 
with diabetes mcllitus xvho Imve peptic ulcer is c.vtromcly 
small; as a matter of fact, in our e.xpcricnco it is less than 
the fingers of two hands, over a period of many year?, 
and we have always wondered about that. 

It is possible that the hunger meehnnhm xvhich Dr. 
Babkin described tod.ay may play a role in the symplo- 
matologj' of ulcer in explaining (he hunger pains. It may 
also play a role in the hypersecretion of ulcer. If it is 
ex-entually shown that the hypersecretion of ulcer in .'omo 
patients depends on a hypoglycemia due to e.xcossivc in- 
sulinism, that may be the explanation of the antagonism 
between diabetes mcllitus and peptic ulcer. It may even 
be (although the suggestion is a bit fanciful) that ulcer 
may prove to be a pancreatic or adrenal disease. 

DR. BORIS P. BABKIN (Montreal, Canada, closing the 
discussion) : First of all, speaking about “gastrin,’’ I 
would like to emphasize that xve must be very careful in 
stating that “gastrin” is a hormone which stimulates the 
gastric glands during the second phase, because it may be 
one of those substance;!, like histamine or choline, xvhich 
may be extracted from the gastric mucosa and which are 
also able to stimulate the gastric secretion. Therefore xvc 
are not yet entitled to say that the substance extracted by 
us from the pyloric mucosa and which we called provision- 
allj't “gastrin” is a hormone. There must be some other 
physiological proofs, xxhich we have not yet obtained, that 
the extracted substance really plays the part of a 
hormone. As far as histamine is concerned, I do not think 
that it is a hormone of the second phase of the gastric 
secretion. This does not mean that histamine has to be 
excluded altogether from the picture. I am convinced, for 
instance, that histamine plays a part during the first or 
nervous phase of gastric secretion. According to our in- 
vestigations, histamine stimulates the parietal cells by 
passing through them, and appears in the gastric juice. 
I do not think I can answer the question about the Ca.stle’s 
intrinsic factor because I never worked on this problem. 
A colleague asked me about the effect on gastric secretion 
of amino-acids and fatty acids. We have the necessary 
dogs W'ith fistula and pouches and wo intend to try on 
them the effect of these substances. As regards the effect 
of insulin on gastric ulcer in man, I must admit that 1 
am unable to answer this question. 
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A merican clinicians have been reluctant to accept 
. chronic gastritis as a clinical entity; and during 
the past few decades the completely accepted concep- 
tion of gastritis in Europe has here met considerable 
healthy skepticism. This may be rightly so, for many 
have found the very wise old adage: “Be not the first 
to lay aside the old nor the last to accept the new." 

Jloreover, it should not be forgotten that even one 
hundred vears ago there took place a lively debate be- 
tween Robert Carswell (1) and Broossais and Louis 
on the gastritis question. The Engli.sh Car.swcII at- 


tempted at that time to prove that the pathological 
demonstrations of Louis and Broussnis of the French 
school, regarding the entity gastritis were erroneous, 
In sharp contrast is the present recognition of gas- 
tritis by the English school, headed by Sir Arthur 
Hurst and many others. They even believe, a.s do Faber 
(2) and Konjetzny (3), that chronic gastriti.s is_a 
forerunner of gastric carcinoma, pernicious anemia, 
subacute combined degeneration of the cord and even 
peptic ulcer (4). 

There has also been a similar complete revensal ol 
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opinion by many observers in this country. For c.v- 
ample Rome obsen-er.s at the Jlayo Clinic, like Wait- 
man Walter.s and SebenninR (5) in 1931, believed that 
chronic ga.striti.s in the absence of pyloric obstruction 
did not occur, and .stressed the Roopraphical factor of 
Rastritis. They felt that the gastritis seen in Europe 
was not seen in America. Although Konjetzny, Orator, 
Puhl and other European investigator.s have offered 
pathological case evidence that gastritis i.s the pre- 
cursor of gastric carcinoma. Comfort and But.sch (G) 
at the Mayo’s just recently have been the fir.sl to our 
knowledge to demonstrate case records and patholo- 
gical evidence in which gastritis preceded gastric 
cancer. A complete change of opinion at the Mayo 
group is now evidenced by independent reports on 
gastritis cases by Comfort (7), by Phil Brown (8) 
and the discussion by Eusterman (9) on Chronic Gas- 
tritis in the recent textbook by Eusterman and Bal- 
four "The Stomach and Duodenum.” At .Tohns Hop- 
kins, Gaither and Borland (101 and Freeman (11) 
have similarly studied ga.stritis both gastroscopically 
and pathologieallj’. Even if the gastritis — cancer 
claim is true in only a minor percentage of ca.se.s, 
proper therapeutic management of gastritis immedi- 
ately assumes prime significance in the prevention of 
cancer. 

One of the sidc-efTects of the controversy has been 
that practically all obseiwations have been limited to 
considerations of the actual e.xistence of gastritis and 
its diagnosis. One is therefore struck by not being 
able to find any e.xtensivc American observations on 
the treatment of gastritis, under the direct control of 
gastroscopic visualization of the stomach and its re- 
sponse to therapy. The few gastroscopic observations 
on medical therapy of gastritis are mainly the brief 
ones made by Schindler in his recent textbook (12); 
the pernicious anemia studies of Jones and Benedict 
(13); the secondary anemia studies of the French 
authors Francois Jloutier and Paul Chevalier (14); 
the allergic studies made by Rene Chev.allier (16) of 
Lyons; and isolated case reports. Generally, the Euro- 
pean discussers of therapy have focussed largely on 
the advisability of sub-total gastrectomy; and Euro- 
pean physicians and surgeons are still engaged in 
active controver.sy on this moot question. 

Among related considerations have been the eti- 
ology of gastritis and the pathogenesis principally in- 
volving gastritis as the possible precursor of peptic 
ulcer and gastric carcinoma. Numerous contributions 
have been made recently on the roentgen relief diag- 
no.sis of gastritis and one experienced obscr\'er — 
Jacob Buck.stein at Bellevue Ho.spital (IG) has gone 
so far ns to claim that the diagnosis of duodenal ulcer 
can often be materially aided by the roentgen-relief 
diagnosis of the associated hypertrophic g.a.striti.s. 
Ro.s.e Golden has recently similarly described the dif- 
ferential diagnosis of antral gastritis and antral carci- 
noma and discussed the inherent diagnostic difficulties 

(17). However, it has been our e.x]ioricnce — as in 
Schindler’s that in the m.ajority of cases the roentgen 
ray diagnosis of gastritis is unreliable since it usu.ally 
is not corroborated by direct visu.aliz.ation through the 
gastroscoiie. It cannot be denied however that the 
hATiertrophic variety of gastritis can often be detectecl 
roentgcnologically by the mucosal pattern relief, par- 
ticularly in experienced hands. 

Before considering the therapy of gastritis it is im- 
portant to understand the problem of cl.assification. 


All references herein are directed to the chronic form 
of g.astritis and in certain instances the subacute 
form. No study has been made of the acute form of 
ga.stritis which is transient and passing. There i.s no 
doubt but that Schindler’s classification of gastritis is 
the simple.st and easiest to work with; viz.-— .atrophic, 
hypertrophic, superficial and the post-operative forms. 
However it cannot be forgotten as Chevalier Jackson 

(18) has pointed out, that it is not comprehensive. 
After over 35 years of gastroscopic inspection of the 
stom.ach Jackson felt that Schindler’s classification of 
gastritis into four groups was not complete and stated 
that as many as 30 varieties of gastritis require 
recognition, particularly ns Rignific.ant of the subse- 
quent changes, pathogenesis and development into dis- 
ease. It was for this reason that we adhered originally 

(19) to Mouticr’s classification based on gastroscopic 
and pathologic structural changes. However to 
simplify and clarify the issue, we will combine both 
Schindler’s and Mouticr’s classifications, and attempt 
simple, concise and yet dc.scriplive terms, such as 
"atrophic ga.stritis with erosive features,” or ‘‘ulcera- 
tive ga.stritis with congestion,” or "mixed gastritis” 
of hypertrophic and atrophic varieties with edema, etc. 

Our gastroscopically controlled studies of g.astritis 
thcr.ap.v embrace from GOO-700 gastroscopies. Con- 
clusion as to results were made only if the following 
criteria were observed in the patient.s studied for this 
jiresentation : 

(a) P.atienls were gastroscoped at least twice (and 
in .some cases as often ns eleven times), (b) Patients 
only were used who had been followed in clinic and 
private practice regularly and were cooperative, (c) 
X-ray and biliary studies wore negative and c.xtr.a- 
gastric pathology was absent, (d) Observations were 
made in patients followed for a minimum of one year, 
a maximum of 6 being attained in some. However 
several exceptions were made in the subacute variety, 
(e) Patients who had been checked by more than one 
gastroseopist by the authors and Dr. Chevalier L. 
•lack.son. (f) Routine laboratory studies wore made 
including Wassermans, urines, complete blood counts, 
gastric analysis, biliary drainage, etc., and various 
.special te.sts as Gru.skin-cafcinoma, b.a.s.al metabolism 
rate, etc., included. 

We therefore enclose the results of our obsei-vations 
according to the English custom as exemplified by 
Hurst’.s studies in a small group of cases are carried 
out. Because of the above criteria a large number of 
cases Avas weeded out and a ma.ss st.atistic.al report in- 
A'olving .several hundred cases was thus avoided. It 
is felt that better conclusions can thus bo reached and 
hence a small group of each variety is thus presented, 
c.ach ca.se exemplifying a special point. 

We can declare the following opinion at the outset 
and cite case records in proof: 

(1) The atrophic form of gastritis in the absence 
of primary or secondarj- anemia has not .shoAvn re- 
generation or return to a normal mucosa in our ex- 
perience. It has been our custom to grade the atrophies 
into three grade.s, from pallor to complete thinning 
out of the mucosa, effacement of the rugae and blanch- 
ing. We have not even seen lessening of the p.alIor in 
these non-anemic cases. It appears that the muco=a 
docs not regenerate again in these cases under present 
methods of therapy. We have been interestc-d in the 
obsen-ations of Mouticr, CheAnllier (20). etc., to the 
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effect that anemias can be expressed not only in blood 
changes but also by atrophic gastritis in the absence 
of blood changes. That is to say, it can be possible 
for non-anemic anemias to occur just as aleukemic 
leukemia. They report that their cases of atrophic 
gastritic anemias without blood changes respond to 
liver therapy and improve sjTnptomatically. We can- 
not verify this as yet since we have not had adequate 
time to check this recent observation. We cannot 
subscribe to Schindler’s belief that atrophic cases 
should “especially avoid milk, since it invariably 
causes gas and belching” (21). Not only is this not 
noticed in pernicious anemia cases where an extensive 
and severe atrophic gastritis is present but we have 
not observed this reaction as a general rule in the non- 
anemia atrophic gastritis. The achlorhydria to hista- 
mine that some of these cases present, similarly has 
not returned to normal despite hydrogen peroxide 
lavages. This does not corroborate Hurst’s and Darl- 
ing's observations on the return of histamine achlor- 
hydrias in the atrophic gastritis cases under hydrogen 
peroxide lavages. Our conclusion is rather in agree- 
ment with Bockus, Jlonaghan, et al (22) that improve- 
ment but not restoration of acidity occurs. It should 
be recalled that Hurst’s and Darling’s and Hartfall's 
diagnosis of atrophic gastritis were made by gastric 
analysis and not by direct inspection of the stomach 
by the gastroscope. Jones and Benedict have shown 
that pernicious anemia types of atrophic gastritis will 
have a restoration to a normal appearing gastric 
. mucosa under liver therapy (13). 

(2) The congestive, the hemorrhagic or erosive, 
the ulcerative, the edematous forms of gastritis, 
whether in subacute or chronic form can and do re- 
spond to treatment. These forms are quite frequently 
associated with the etiologic factors outlined in (1) 
under therapy, such as upon the removal of offending 
causative factors these forms will often show a prompt 
response. 

(3) The superficial, catarrhal or mucorrheal form 
of gastritis responds similarly to therapy but requires 
that certain implicated mechanical irritant factors be 
eliminated or ameliorated as in sinus disease especially 
with purulent discharge (which we see to a great ex- 
tent in the Philadelphia climate), post-nasal discharge 
(“drip"), oral sepsis, etc. 

(4) The h>'pertrophic forms per se do not respond 
to therapy. Symptoms may be absent, yet this form 
persists and seems particularly susceptible to ease of 
remissions in symptoms. We have observed only one 
case in which a transition has occurred from the 
hypertrophic to the atrophic variety. . This is in con- 
trast to the claims by various observers and patholo- 
gists (23), with the exception of Schindler. 

(5) The post-operative form of gastritis does not 
respond to therapy although symptoms may be absent. 

(G) The mixed types will show improvement on 
therapy as to congestive, ulcerative, edematous or 
mucorrheal forms but hypertrophic and non-anemic 
atrophic features show no therapeutic response 
throughout and are refractory to all treatment. 

We have found in certain instances where the ulcer 
management with alkalis in forms of gastritis has 
failed that antacid non-adsorhed substances such as 
colloidal kaolin in alumina gel or alumina gel alone 
will prove effective in ameliorating symptoms. This 
supports Brown and Eusterman’s independent obser- 
vations at the Slayo Clinic. Attempts at medication 


adjustment can at the present time be made only em- 
pirically, The indications for the use of alkalis or 
adsorbent demulcent, at present cannot be foreseen as 
to the type of case in which the one or other should be 
selected. However, it may be presumed that a more 
judicious use is made of medication of a more “sooth- 
ing," demulcent and antacid type inasmuch as we have 
observed gastroscopically that certain preparations 
can remain in contact with the gastric mucosa for an 
hour to two hours. 

The so-called pigmented spots seen- by the gastro- 
scopists are probably old submucosal or mucosal 
hemorrhage. We have observed that in those cases 
where general increase in vitamins is included in the 
dietary and medication there is a tendency to regre.s- 
sion or frequently disappearance. It is impossible to 
state definitely whether these may' have been due to 
vitamin C deficiency in some cases, as indicative of 
friability, capillary hemorrhages, etc. 

Every gastric post-operative case whose stomach 
was inspected had definite and often marked evidence 
of a gastritis. However this does not necessarily 
imply that these stomachs cause symptoms. They may 
and they may not. The presence of symptoms in gas- 
tritis may depend on involvement not only of an in- 
flamed mucosa but also upon encroachment on sub- 
mucosal layers where the rich nerve supply is. Thus 
an inflamed mucosa may indirectly cause pylorospasm 
or gastric spasm with result in pain or pain-equiva- 
lent sensations. It may be that these symptoms are 
caused by nerve involvement in the gastric submucosa 
with subsequent pain, distress or equivalents. Or the 
factor of an inflamed mucosa may be responsible for 
other types of disturbances — not necessarily painful, 
but causing gassy distress, anorexia, weakness, symp- 
toms due to disturbances in secretion, etc. Faber, 
Mays, Moutier and others have shown the frequency 
of submucosal hemorrhages,- edema and infiltrations 
in these gastritis cases, demonstrating that many of 
them have more than superficial mucosal involvement. 
There has been pathological evidence also of the fact 
that the pathology of certain of the gastritis cases 
originates in the submucosa. This is analagous to the 
demonstration by Lewis Gregory Cole (24) who has 
shown that gastric ulcer may originate as a “boil” 
like lesion in the submucosa first, with extension up 
into the mucosa. Moutier has even demonstrated path- 
ologically that the nerve changes are extremely fre- 
quent in all forms of gastritis (25). 

The sympathatic ganglia as well, he demonstrates, 
are damaged — involving the plexuses of Auerbach and 
Meissner, V. Crater, L.d’ Amata and P. Mairi have 
independently shown the same findings pathologically. 
Confirmatory observations on this nerve affection in 
gastritis are lacking probably due to the fact that 
special nen-e tissue stains are not used in pathological 
examinations, as the above investigators have done. 
These points are raised because of their therapeutic 
considerations on the claim of some observers regard- 
ing underlying autonomic nerve imbalance factors, 
besides the disturbances in secretion and motility 
under nerve control. 

For example M. Pevsner and 0. Gordon (26) have 
studied 500 cases of gastritis, diagnosed as such by 
the cytologic study of the sediment as described by 
Badiikes and by Glaessner. This technique is along 
similar lines as that reported by Monaghan, Bockus, 
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Komblum and Moffat before this Society last year. 
Pevsner and Gordon emphasized the fundamental 
factor of neuro-vegetative system imbalance and re- 
ported better results when patients were placed on 
concentrated calcium therapy. This concept of vege- 
tative nerve imbalance may receive some support by 
virtue of the fact that many of these patients are 
nervous, irritable, weak, neurasthenic,- easily ex- 
hausted, or depressed. The question may therefore be 
asked if it is possible to consider a so-called mucous 
colitis or unstable colon or peptic ulcer on a neuro- 
genic etiology can it likewise be possible to have a 
gastritis with neurogenic factors since many of these 
patients are subjected to as much psychic stress and 
strain as the peptic ulcer or unstable or so-called 
“mucous colitis” patients? It is impossible to con- 
clusively answer any of these questions but the clini- 
cian handling gastro-intestinal problems cannot help 
but be impressed by the great psychological factors 
playing a dominating role in the symptoms of the 
above conditions and how necessary it is to ameliorate 
the psychic disturbances in successful therapy. 

In the superficial form of gastritis where there is 
excessive mucus, Schindler and others state that 
lavage should be carried out every morning over a 
long time until repeated gastroscopic examinations 
show the absence of all pathological changes. This has 
been obviously not feasible as a routine procedure 
particularly since the superficial forms of gastritis 
are so common in occurrence. We have met ivith 
favorable results in the therapy described below. 
Schindler states that drugs are not necessary and act 
as irritants. We have found that alkali preparations, 
particularly adsorbent ones in the gel forms, are most 
useful in the removal of mucus, as a local mechanical 
sedative and in forming a soothing coating over the 
inflamed or irritable gastric mucosa. 

At the present time our present method of therapy 
in chronic gastritis can be summarized as follows: 

(1) Removal of all possible etiologic factors as: 

(a) Foci of infection in mouth (oral sepsis), teeth, 

gums, tonsils, nasal accessory sinuses, etc. (b) Inter- 
diction of smoking and alcoholic beverages, (c) Faulty 
habits of hygiene, inadequate mastication, irregularity 
of meal-time, food bolting, chronic dietary indiscre- 
tions, possibly food allergy, etc. (d) Reflex and con- 
tiguous pathology as duodenal disease (ulcer, para- 
sites, etc.), gall-tract disease (infection, inflammation, 
etc., with continued biliary regurgitation), (e) Cor- 
rection of autonomic nerve imbalance and psycholo- 
gical abnormalities. 

(2) Bland diet, nutritious and emphasizing small 
frequent feedings. 

(a) The atrophic, achlorhydric forms may add 
seasoning to food, to increase appetite, gastric secre- 
tions and weight, (b) The hypertrophic forms in- 
volving the ulcerative and erosive varieties should be 
managed as peptic ulcer cases with bed rest. 

(3 ) Medication varies with degree of acidity, e.g. 
dilute hydrochloric acid — U.S.P. is given in the 
atrophic and achlorhydric forms, whereas antacid ad- 
sorbents or alkali powders with minimal absorbability 
are indicated in hyperacidity. Included are vitamins 
(especially B, Bj), and C (Cevitamic Acid) in all 
erosive and hemorrhagic types, colloidal kaolin with 
aluminum hydroxide, antispasmodics (tr. belladonna. 


atropine, etc.), iron (ferrous sulphate preferably), 
sedatives (phenobarbital, bromides), digestants as 

pepsin, etc. . 

(4) Gastric lavages, twice and three times weekly 
in achlorhydric and marked hypochlorhydric types. 
Excessive mucus, regurgitated bile, retained secre- 
tions, etc., are thus removed, avoiding irritant effects 
and a return to function of the acid-secreting glands 
may be thus accomplished. Hydrogen peroxide — one- 
half to one ounce to the pint of warm water is best. 
The weak silver solutions may be used, but the danger 
of argyria must be borne in mind. 

(5) Spa waters, as Vichy, Kalak, Carlsbad, Sara- 
toga Springs, etc., for their lavaging effect and 
mineral content. 

(6) Physical therapy — ^local heat by baking, moist 
applications, diathermy, all for pain (High voltage 
X-ray for intractable hypertrophic forms still in ex-' 
perimental stages). 

(7) Surgery to be used only in very severe and 
intractable cases with severe ulcerative and chronic 
hemorrhagic features. Post-operative inflammatory 
reactions locally, however, must be expected. 

(8) Prophylaxis — the possible development into 
peptic ulcer, gastric carcinoma, or pernicious anemia 
in some forms, indicates that the principle of periodic 
health examinations should specifically be applied in 
these cases. Hence gastroscopic examinations and 
X-ray studies should be repeated at stated intervals, 
depending on the financial circumstances of the 
patients. Preventative medicine here is all-important. 

In the large series of gastritis cases which we have 
treated during the past four years, it becomes ap- 
parent that although these therapeutic measures may 
frequently give very satisfactory results, these 
measures are entirely inadequate in the non-anemic 
and the hypertrophic forms, and in certain of the 
erosive as well. Here is a significant and important 
field of investigation and also of preventive medicine 
if it is possible that the hypertrophic and atrophic 
forms are among the precursors of gastric carcinoma, 
ulcer, pernicious anemia, etc., as so many observers 
believe and as growing evidence would appear to 
suggest. 

The following groups rather than a large statistical 
series are presented in order to bring out facts con- 
cerning the forms of gastritis including their patho- 
genesis, response to therapy, course, and instructive 
features. 

ILLUSTRATIVE CASE ABSTRACTS 
SUPERFICIAL, CATARRHAL OR MUCORRHEAL 

GROUP: 

Case 1. E. C.; male; 42; locomotive engineer. 

(1) Clinical Picture: (a) epigastric burning pain 1 to 
1% hours P.C. of 4 years intermittent duration, increased 
by food and alkalis (soda, etc.) ; (b) chronic sinusitis; 
(c) tender in epigastrium to palpation. 

(2) Gastroscopies: 1/29/36 — Considerable mucus 
throughout stomach of gray tenacious and frothy varieties 
with slight congestion. Impression: Mucorrheal (super- 
ficial) Gastritis. 

3/4/37 — Only scanty mucus present of frothy type, no 
congestion or other abnormalities. 

(3) Treatment: Weekly nose and throat treatments for 
posterior ethmoidal sinusitis from 1/31/36 to 3/2/37. Adju- 
vant therapy, bland diet, antispasmodics, sedatives. 

(4) Course: 3/2/37 — Complete disappearance of symp- 
toms for first time in four years — remaining asymptomatic 
until the present. 
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Case 2. H. B.; male; 64; unemployed. 

(1) Clinical Picture: (a) anore.via, nervousness, con- 
stipation, upper abdominal “soreness”; physically, epi- 
gastrium tender to deep palpation. 

(2) Gastroscopie.s: 3/1/35 — Increased mucus in patches 
throughout stomach, grayish and whitish, tenacious in 
nature. Impression: Marked catai-rhal gastritis. 

1/13/37 — Several atrophic segmented areas; one erosion 
of hemorrhagic nature; mucus -1-2. 

2/24/38 — Unchanged from last e,\-amination e.vcept no 
erosions, but rugal crests are reddened in congestive 
aspects. Impres.sion: Atrophic Gastritis with former 
erosive and present congestive features. 

(3) Treatment; Bland diet, emphasizing small, fre- 
quent feedings, alkali powders one hour P.C., sedatives, 
kaolin in alumina gel one hour A.C., antispasmodics, 

(4) Course: Symptoms continue unaltered. 

Case 3. A. T. ; male; 24; tailor. 

(1) Clinical Picture: (a) “indigestion” 3 years con- 
stant duration, (epigastric distress immediately P.C. with 
belching); (b) bloating sensation; (c) nervousness; (d) 
weakness; (e) phj'sieal e.vamination negative. 

(2) Gastroscopies; 1/17/37 — Moderate superficial gas- 
tritis. unth thick mucus patche.s and slight edematous 
features. 

1/21/38 — slight decrease only in mucus. 

4/22/38 — Considerahly less mucus (-fl); no edema; 
considerably improved. 

(3) Treatment: 1/17/37 to 1. '21/38 — Bland diet, with 
small frequent feedings; colloidal kaolin in alumina gel, 
agar-agar, vitamin concentrates (Wheat germ), alkali 
powders P.C.; belladonna A.C.; 2Cr hj’drogen peroxide 
lavages twice weekly for months. 

(4) Course: Unaltered from 1/17/37 to 1/21/38. On 
the institution of hydrogen peroxide lavages, after two 
months, gained 0 lbs. (4/22 '38), stronger, .slight “indi- 
gestion,” less nervous, feels much better. 

DISCUSSION 

These three cases are selected rather than a large series 
because each brings out the salient features concerning 
this form of chronic gastritis. Case No. 1 demonstrates 
the fact that many of these mucorrheal, catarrhal or 
superficial gastritis patients will show satisfactory re- 
sponse when mechanical or focal infective agents are 
treated successfuliy. fn this instance the treatment of 
diseased sinuses with purulent discharge into the stomach 
was considered responsible for the patient’s “cure.” Case 
No. 2 demonstrates the fact that certain of these super- 
ficial or mucorrheal cases are going through an evolution- 
ary development, this patient developing into the atrophic 
type and proving refractory to our accepted forms of 
treatment. This is the tyne described as the “Alternative” 
form by the French authors, having changed from one 
type to the end form, the atrophic variety. The signifi- 
cance of these changes remains unknown, but it is possible 
that continued observation Mill shed light on this subject. 
Particularly important is the fact that despite rigorous 
medical treatment his symptoms continue unabated. It 
should be recalled here that a great manj- gastric cancers 
have gastric sj-mptoms for many years before” the develop- 
ment of their carcinama. Case No. 3 illustrates the fact 
that patients cannot be always treated by rote. He failed 
to respond to the usual methods of therapy for one year, 
including bland diet, -with small frequent feedings, alkalis, 
sedatives, antispasmodics, commercial kaolin and other 
preparations, vitamins, etc. etc. However, upon the in- 
stitution of a two months’ course of hydrogen peroxide 
lavages, the patient promptly responded satisfactorily 
both as to the gastroscopic and clinical pictures. Hydrogen 
pero.vide lavages (2(7) have a place in our therapeutic 
armamentarium in selected cases. Whether they can re- 
store a histamine achlorhydria to normal acidity remains 
a verj- dubious question. 


ULCERATIVE, EROSIVE OR EDEMATOUS FORMS: 
Case 4. J. W. ; male; 23; counterman. 

(1) Clinical Picture: (a) epigastric boring pain shortly 
P.C., relieved by food or alkalies of several months dura- 
tion; (b) melena (twice); (c) anemia; (d) physical ex- 
amination reveals oral sepsis (carious teeth, pyorrhea). 

(2) Gastroscopies: 3/3/3G — Numerous erosions and 
oozing with eridence of recent submucosal hemorrhages. 
Along the greater curvature just underneath the esopha- 
geal entrance a large U shaped ulceration which oozed 
freshly. A deep linear excavation lateral to this area. 
Impression: Erosive, ulcerative gastritis. 

3/1G/37 — A fevv superficial pigmented spots present 
only. No ulcerations seen. 

(3) X-ray — Gastro-intestina! series negative for path- 
ology. 

(4) Treatment; Strict, modified ulcer diet; alkali 
powders; antispasmodics; sedatives; high vitamin; dental 
care. 

(5) Course: Completely asjTnptomatic from S/IO/.IC 
on to date of last gastroscopy 3/16/37. 

Case 5. C. W. ; female; 49. 

(1) Clinical Picture: (a) severe intermittent gripping 
pains in the epigastrium, P.G., relieved by food or soda — 
of 2 years intermittent duration; considerable nervous- 
ness; physical examination negative. 

(2) Gastroscopies: 4/5/35 — Several small circular 
erosions on the anterior wall, lesser curvature of the body. 
Fresh oozing from some. Impression: Erosive gastritis. 

4/15/3G — No erosions, only several dark brorni pig- 
mented spots. 

(3) Treatment: Ulcer management, with modified 
Sippy, antispasmodics; alkalis; I’est; sedatives; vitamins. 

(4) Course: Gaining weight, occasional gassy distress 
on minor dietary indiscretion; greatly improved. 

Case G. W. JI.; male; 63; machinist. 

(1) Clinical Picture: (a) dull gassy distress with pain 
in epigastrium and left lower chest (over the heart) of 
10 years duration; (b) dyspnea, palpitation and vertigo; 
(c) loss of 12 lbs. weight in pa.st year; (d) physical ex- 
amination negative. 

(2) Gastroscopies: 1/14/38 — Moderate edema, con- 
siderable tenacious mucus ; several moderately large, dark 
erosions, also pigmented patches along lesser curvature 
pars media. Impression: Edematous, erosive and mucor- 
rheal gastritis. 

2/1/38 — Slight edema, slight tenacious mucus. No 
erosions, occasional pigmented spot. 

3/4/38 — Slight edema and mucus. No erosion or pig- 
mentation. 

4/5/38 — Stomach almost within normal limits except 
for a very slight edema in the area of the incisuria 
angularis. 

(3) Treatment; Bed rest, ulcer diet (at first Sippy, 
later Modified); alkali powders; sedatives and antispas- 
modics. 

(4) Course: On 2/1/38 after bed-rest, patient is con- 
siderably improved and all symptoms markedly alleviated. 
On 3/4/38 patient has gained 14 lbs., is completely 
asymptomatic and states that he “never felt better in his 
life.” On 4/5/38 patient continuing to gain and felt in 
perfect health. 

DISCUSSION 

Case No. 4 demonstrates (a) that not infrequently 
gastric ulceration is picked up when expert roentgen-ray 
studies are negative. 'This is particularly trae when the 
ulceration is not deep or is in the more proximal parts of 
the stomach; (b) Oral sepsis when marked, as in this 
patient, can be instrumental in production of a sub-acute 
ulcerative, erosive gastritis which can show* prompt thera- 
peutic response when the cause is removed and intensive 
treatment instituted. This patient was of the sub-acute 
variety, judging from the short duration of symptoms, 
the marked gastric changes and prompt response to treat- 
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ment. (c) When these cases continue for any len^h of 
time without rigorous treatment, it is probable that they 
go on to a severe refractory form as in Case No. 13 or as 
those cases where the European surgeons perform sub- 
total gastrectomy. Schindler has used the Coutard X-ray 
therapy in intractable cases, hut because of the tremen- 
dous radiation involved we have not attempted this 
method. Case No. 5 shows that since mild symptoms and 
some pigmented spots were still present at the end of one 
year, that some permanent changes in the stomach had 
occurred, that therapy should be continued, and that a 
relapse could he experienced quite readily in all proba- 
bility. Continued observation is therefore particularly indi- 
cated in this type of case. The question of Vitamin C de- 
ficiency in these erosive types is an important one since 
these patients frequently relate unbalanced dietaries, poor 
in vitamin content. This has particular reference to those 
clinic patients on the “welfare relief.” Case No. 6 is 
especially interesting because of the symptoms referable 
to the cardio-vascular system, such as pre-cordial pain, 
palpitation, dyspnea, and vertigo. These were apparently 
due to gassy distention in the gastro-intestinal tract with 
reflex disturbances in the heart, as we have been able to 
demonstrate experimentally in the human subject. If these 
disturbances and reflex manifestations are permitted to 
continue over for prolonged periods, they can most 
certainly produce heart damage or cause sudden, danger- 
ous and even fatal cardiac abnormalities, as we have 
shown. Other interesting features are the fact that the 
etiology in this case is unknoivn and yet the therapeutic 
response was remarkably prompt. One would have thought 
that because of the 10 year intermittent duration of symp- 
toms an advanced and difficult gastritis would be present, 
and yet this proved not to be the case. 

ATROPHIC GASTRITIS WITH HEMORRHAGIC, OR 

“MIXED” FEATURES: 

Case 7. V. M.; male; 22; hosiery worker. 

(1) Clinical Picture: (a) constant epigastric dis- 
comfort and pain about % hour P.C. unrelieved by food 
or alkalies — 1 year duration; (b) headaches (sinus dis- 
ease) and post-nasal discharge; (c) nervousness; (d) 
weakness; (e) physical examination , reveals tenderness 
particularly in the epigastrium, but distributed over the 
upper abdomen as well. 

(2) Gastroscopies: 1/27/37 — Markedly segmented 
atrophic areas in the fundus, which were small in size. 
Diffuse arborization of the submucosal vessels in the 
fundus, also along the greater and lesser curvature, which 
were glazed. Rugae throughout definitely effaced. 3-4 
smooth, punctate, reddish spots of a hemorrhagic nature 
in the fundus, -with oozing; mucus +1 tenacious. Impres- 
sion: Atrophic gastritis with erosive features. 

2,10/37 — Less oozing and hemorrhagic spots; slight 
congestion in fundus. Atrophic areas unaltered, mucus 
same. 

3/1/38 — No hemorrhagic or oozing features. Atrophy 
still same. This tenacious mucus still present, but defi- 
nitely lessened. 

(3) X-ray findings: G. I. series negative. Marked 
sinus disease (antral and frontal). Gastric analysis: 
normal acidity. 

(4) Treatment: Antacid po%vders, sedatives, antispas- 
modics; bland diet; vitamins; tonics; — finally submucous 
resention and nose and throat treatments. 

(5) Course: Above medical therapy gave only slight 
improvement with symptoms unchanging until submucous 
resention and nose and throat treatments given intensively. 
Then for the first time definite improvement in the symp- 
toms and gastroscopic picture noted. 

Case 8. W. M.; male; 25; stone-mason helper. 

(1) Clinical Picture: (a) frequent gassy distention 
and distress in the upper abdomen; (b) weakness and 
nervousness; (c) physical examination negative; (d) 
gastric analysis — normal acidity. 


(2) Gastroscopies: 4/11/35 — Mucosa quite atrophic in 
segmented areas, with arborization of many bluish vessels. 
Very glistening aspect of fundus. Impression: Atrophic 
gastritis Grade 2. 

12/2/36 — Grayish mucosa, atrophic, patchy, venous 
arborization. One pigmented spot in fundus. 

12/16/37 — Pale segmented atrophic areas in fundus 
and lesser curvature, anterior portion. Effacement of folds 
here. On posterior portion mid-fundus, oozing area from 
friable mucosa. Impression: Atrophic gastritis with 
friable mucosa. 

(3) Treatment: Bland diet, small frequent feedings; 
rest; antispasmodics; sedatives; high vitamins; colloidal 
kaolin in alumina gel. 

(4) Course: Moderate improvement; less nervous; less 
weak and gassy, but mild symptoms still present and 
exacerbated on working hard, mental strain, or dietary 
indiscretions. 

Case 9. L. C.; male; 40; laboi'er. 

(1) Clinical Picture: (a) intermittent epigastric pain 
and distress unrelated to meals; (b) pyrosis; (c) weak- 
ness; (d) physical examination negative; (e) acidity sub- 
normal. 

(2) Gastroscopies: 9/2/36 — Mixed congestive, atrophic 
(segmented areas with arborization) and mucorrheal 
(d-2) gastritis. 

10 ''23/36 — Moderate impx'ovement, less congestion, less 
mucus. 

3, '11/38 — Still atrophic features, no congestion, slight 
mucus. 

(3) Treatment: Bland “smooth” diet; alkali powders; 
antispasmodics; sedatives; vitamin concentrates. 

(4) Course: Marked improvement, only slight symp- 
toms present occasionally. 

Case 10. S. G.; male; 55; machinist. 

(1) Clinical Picture: (a) epigastric pressure distress 
several hours P.C.; (b) loss of 20 lbs. and weakness; (c), 
occasional tarry stools; (d) physical examination — epi- 
gastric tenderness; (e) hypochromic anemia (hgb. 60%) ; 
(f) histamine achlorhydria. 

(2) Gastroscopies: 10/9/35 — Moderate pallor in patchy 
areas — fundus and pars media with venous arborizations 
and moderate rugal effacement and friability. Impression: 
Atrophic Gastritis — Grade 2, 

6/10/36 — Color definitely less pale with less conspicious 
arborizations, still friable. 

1/13/37 — Friability to slight extent, but color within 
normal limits. 

(3) Treatment: Feosol, dilute hydrochloric acid; hydro- 
gen peroxide lavages; smooth bland diet; sedatives. 

(4) Course: 1/13/37 — Blood count returned to normal 
limits; gaining weight; only occasional distress. 

DISCUSSION 

Case No. 7 demonstrates the importance of focal in- 
fective and mechanical irritant factors as with this 
marked sinus disease accompanied by heavy, purulent dis- 
charge. This is in all probability the advanced stage of 
Case No. 1, where a mucorrheal gastritis of sinusitis eti- 
ology occurred. However in case No. 7 the superficial or 
catarrhal form had probably progressed to the atrophic 
variety as in Case No. 2. This patient responded only 
slightly to medical therapy, but when submucous resection 
with amelioration of the sinusitis took place, a definite 
improvement in the gastroscopic and clinical picture oc- 
curred. Case No. 8 shows that certain of the atrophic 
varieties really are never free of symptoms, although with 
constant care, the patient may temporarily be free of 
symptoms. These cases are frequently those xvith easily 
upset, “delicate” or sensitive stomach where slight dietary 
indiscretions or strain, etc., will bring on symptoms. Case 
No. 9 illustrates that numerous cases xvith “mixed” 
features of atrophic, congestive and mucorrheal varieties 
in different areas in the same stomach, can improve 



478 


AMERICAN Journal of Digestive Diseases 


symptomatically %vhcn the associated congestion and 
mucorrhca respond to therapy and disappear from the 
gastroscopic picture. Case No. 30 demonstrates the fact 
that whereas the non-anemic types of atrophic gastritis 
remain unaltered under therapy, the forms accompanied 
by secondary or primary anemia will return to a normal 
gastroscopic picture under specific therapy with liver, or 
iron as in this case. The melcna suggests hemorrhages 
from gastric erosions. Cases No. 7 and 8 show that normal 
acidities occur in the atrophic forms of gastritis, where 
the atrophic aspects are not diffuse. However, when a 
histamine achlorhydria occurs as in case No. 10, despite 
return to normal appearance, the achlorhydria remains, 
in our experience. 

HYPERTROPHIC, MIXED FORMS: 

Case 11. E. F.; male; 42; unemployed. 

(1) Clinical Picture: (a) epigastric burning and 
hunger pains 2-3 hours P.C. intermittently for several 
years, relieved by food or alkalies; (b) considerable mid- 
epigastric pain to palpation; (c) normal acidity. 

(2) Gastroscopies: 12/17/36 — Moderate hypertrophic 
features fundus, anterior and posterior aspects. Antrum 
considerably congested and contracted. Moderate mucus 
throughout. Impression; Hypertrophic gastritis with con- 
gestive and mucoid features. 

3/15 '38 — Antrum normal in color, no contractures. 
Hypertrophic fundal features still present. Slight to 
moderate mucus. 

(3) Treatment: Strict ulcer regime with modified 
Sippy, rest in bed; alkali powders; sedatives; antispas- 
modics; vitamin concentrates. 

(4) Course: Marked improvement clinically, only slight 
and occasional sjTnptoms. 

Case 12. M. T.; female; housewife. 

(1) Clinical Picture: (a) mid epigastric discomfort 
and dull pains in the upper abdomen with nausea, of 2 
years duration intermittently; (b) constant gassy distress 
and belching; (c) nervousness, sensation of lump in 
throat; (d) burning sensation in tongue; (e> physical ex- 
amination — tenderness upper abdomen to palpation; (f) 
normal acidity, 

(2) Gastroscopies: 5 'D/35 — Erosions in small area, 
excessive mucus, hjTiertrophic rugae. Imnression : Hyper- 
trophic gastritis, with erosive and catarrhal features. 

4/3/38 — Moderate pallor, effacement of rugae, arbori- 
zation of veins in submucosa, oozing erosion. Impression: 
Atrophic gastritis Grade 2 with erosive features, 

(3) Treatment: Smooth bland diet; alkali powders; 
carminatives; charcoal; colloidal kaolin in alumina gel; 
sedatives; vitamins; rest and bromides. 

(4) Course; Continued exacerbations and remissions 
in s}-mpfoms every two months, upon any slight dietary 
indiscretion, emotional upset, or upper resniratory in- 
fection. Last gastroscopy done during exacerbation. 

Case 13. 1. C.; male: 23; moWe manager. 

(1) Clinical Picture: (a) sharp epigastric pain with 
burning sensation 30-60 minutes P.C. relieved by milk, 
cream or .alkalis — 5 months intermittent duration; (b) 
mclena on two occasions accompanied by severe abdominal 
pain and vertigo; (c) marked nervousness; (d) physical 
examination — exouisite tenderness over epigastrium; (e) 
Grade 2 hj-peracidity; (f) X-ray studies negative except 
for “spastic colon and adhesions.” 

(2) Gastroscopies: 4/30/37 — Antrum spastic, con- 
tracted, hj-pertrophic, edematous with thickened angularis 
folds. Very marked granular aspect on lesser curvature. 
Impression: Mi.xcd hypertrophic gastritis with edematous 
and spastic features. 

4/5/38 — Considerable spasticity throughout, angularis 
contracted and twisted, increased mucus, hypertrophic ap- 
pearance and edema still present and mammelonatcd 
aspect on posterior wall, lesser curvature. 

(3) Treatment: Following laparotomy 5/1/37 for sus- 
pected peptic ulcer, which was not found, strict ulcer 


regime instituted, including 3 weeks bed-rest; alkali 
powders; continuous alumina gel drip; colloidal kaolin; 
sedatives; antispasmodics ; modified Sippy; all ineffective, 
symptoms unaltered. 

(4) Course: Following 8 months intensive therapy, 
sub-total gastrectomy performed. Upon greater lapse of 
time, clinical evaluation will be made. 

DISCUSSION 

Case No. 11 demonstrates the fact, observed in other 
cases, that hypertrophic mixed varieties can mimic the 
ulcer syndrome, particularly if the antrum is involved in 
the process. The marked improvement in symptoms was 
accompanied by the disappearance of the associated con- 
gested, inflammatory anpearanco of the mucosa, and 
lessening in mucus. However, exacerbations in these 
patients, where the gastric mucosa is persistently ab- 
normal, are promptly produced by indiscretions, upper 
respiratory tract infections, stress and strain, etc. Case 
No. 12 shows that the hj-pertrophic form can develop into 
the atrophic form, despite our present therauy. Associated 
erosive features may persist. This patient appeared to 
have sjTnptoms in eye'es of 2-3 months, with remissions of 
coual periods. Exacerbations were usually precipitated by 
dietary indiscretions. This case as well as others in the 
hj/pertrophic variety point out the inadequacy of our 
theraneutic approach which is due to our ignorance of the 
actual processes which are operative in these transitions. 
If Hurst is correct in believing that the patients with 
ht-peracid and anacid stomachs inherit this constitutional 
diathesis, it may be that hereditary factors in the hyper- 
trophic and atronhic form of gastritis are similarly re- 
sponsible. Case No. 13 points out (a) the fact that the 
“mixed" hsTertrophic, edematous forms can simulate 
ulcer, when this is proven absent by roentgen studies and 
internal as well as external insuection and nalnation of 
the stomach and duodenum during laparotomy: (b) that 
mclena may be associated; (c) that despite the most in- 
tensive medical management and treatment as of u'ecr, 
with 3 weeks bed-rest, etc. etc., a certain number of these 
cases have to be resected via sub-total gastrectomv, just 
as the medically intractable ulcer case. This is analagous 
to those severe gastritis cases where the European 
surgeons perform sub-total gastrectomy as a routine, 
often without preliminary medical trial. This recalls 
similarly some surgeons who did posterior-.gastro-cntcro- 
stomy or ulcer excision some decades ago for ulcer with- 
out recourse to preliminary medical trial. 

POST-OPERATIVE GASTRITIS: 

Case 14. S. P,; male; 65; former peddler. 

(1) Clinical Picture: (a) sub-total gastrectomy for 
Gastric Carcinoma, proven pathologically, on 8/24/31, 
with a history mimicking gall stone colic of two years 
previous duration, no extension or metastasis; (b) within 
three months post-operativciy had gained 13 lbs. in weight, 
felt stronger but from then up to 4/19/35 has had vague 
but considerable epigastric gassj' distress and belching; 
(c) anorexia; (d) blood studies throughout have been en- 
tirely normal up to the present time; (e) histamine achlor- 
hydria present throughout; (f) vague upper abdominal 
tenderness to palpation. 

(2) Gastroscopies: 4/19/35 — Marked congestion 
throughout, particularly on the rugal crests. Increased 
mucus. Projecting knob of tissue seen on the lesser curva- 
ture, probably the result of a cicatricial contraction fol- 
lowing gastrectomy. 

5/24/35 — Appearance unaltered. 

10/30/35 — Appearance unaltered, 

2/21/36 — Appearance unaltered. 

4/19/38 — mucosa still reddened and congested. The 
rounded knob of tissue previously described still un- 
changed, on the lesser curvature. Friability of the mucosa 
■with slight oozing on the posterior wall. Large amount of 
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thick tenacious mucus. Impression: Post-operative gas- 
tritis with congestive, friable, and mucorrhea features. 

(3) Treatment; For the first four post-operative years 
dilute hydrochloric acid, small frequent feedings; rest; 
tonics; enzyme mixtures. No medication or dietary past 
3% years. 

(4) Course: For the first four years, post-operatively, 
vague considerable epigastric gassy distress and belching, 
with rare upper right quadrant colicky pain, radiating to 
the right shoulder. During the past 3% years the natient 
was practically symptom-free and abandoned medication 
and diet, “eating everything.” Weight constant but at 
times feels weak. 

Case 15. T. B.; male; 36; brakeman. 

(1) Clinical Picture: (a) mid-epigastric hunger pain 
1% to 2 hours P.C., immediately relieved by food or alka- 
lies, intermittently for 3 years duration — one year previ- 
ous to emergency pyloroplasty for ruptured pyloric ulcer 
and 2 years after despite ulcer regime; (b) one year after 
pyloroplasty, cholecystectomy done for gall stones, and 
search made for peptic ulcer on operating table, none 
found in stomach or duodenum; symptoms still persist; 
(c) physical examination — considerable tenderness over 
the epigastric area; (d) gastric analysis — Grade 1 hyper- 
acidity. 

(2) Gastroscopies: 1/21/36 — Marked hypertrophy of 
the rugae noted in the lower fundus. Moderate congestion 
and increased mucus throughout. Intensive spasm and 
contracture of the angularis. Imnression: Hypertrophic 
gastritis with congestive and spastic features. 

12/23/36 — Less congestion and mucus; decreased 
spasm, hvpertrophic features constant and marked. 

2/22/38 — Hypertrophic and other features unchanged. 

(3) Treatment: Strict ulcer regime. Modified Sippy; 
alkali powders; colloidal kaolin in alumina gel; pure 
alumina gel; antisnasmodics; sedatives. 

(4) Course: After pyloroplasty, slight relief on ulcer 
regime; but symptoms moderate and persistent through- 
out, and unaltered by removal of gall stones. Referred for 
roentgen-irradiation. 

DISCUSSION 

Case No. 15 as well as some others in our unpublished 
series demonstrate that a hynertrophic form of gastritis 
can continue to produce the ulcer type of pain. This is in 
keeping with the Scandinavian school under the aegis and 
stimulation of Knud Faber. For example Andersen (27), 
Dahl, Holsti, Nichoivsen and others have operated upon 
cases diagnosed as chronic ulcer, only to find gastritis and 
duodenitis which in their experience could produce duo- 
denal deformity or snasm. This patient similarly demon- 
strates the fact that the gastric post-ooerative case is left 
with a gastritis which may or may not be symptomatic, 
and which does not appear to respond to treatment. The 
disturbance in the circulation and nerve supply created 
bv surgery on the stomach may be the contributing factors. 
This patient has experienced slight relief following both 
operations, but his hunger pains 1' to 2 hours after m^als 
still persist despite the intensive therapy. Several other 
intractable patients including this one with the hyper- 
trophic variety are now being treated bv deep roentgen 
therapy, using 15 weekly treatments of 50 Roentgens each. 
However it is too early to judge results as yet. Case No. 
14 is of great interest because of the duration of recovery, 
being asymptomatic 7% vears after removal of a large 
carcinomatous mass saddling the lesser curvature, the 
malignancy measuring 10 x 4 cms. Symptoms were of 
two years duration pre-operatively. It is also noteworthy 
that in the absence of any therapy, the blood picture is 
entirely normal and the patient asymptomatic, despite the 
age (65 years). Ju.st as in other cases it is noted that the 
inflammatory reaction may be temporarily asymptomatic, 
so peptic ulcer in some individuals may be unaccompanied 
by symptoms and not even suspected until ushered in by 
a sudden hemorrhage. Of a similar nature are the peptic 


ulcer cases with brain tumor, as Cushing has shown, in 
which no gastro-intestinal symptoms are present. In the 
same category are the observations of certain pathologists 
as Robertson (28) at the Mayos, who found in 1926 that 
as much as 12% of routine autopsied cases, when carefully 
studied show evidence of old peptic ulcer scar, etc. Al- 
though some of these patients have had gastric complaints, 
many have not. 

SUMMARY 

1. Our present methods in the treatment of chronic 
gastritis are outlined and discussed. 

2. Present therapy objectively, and sometimes sub- 
jectively, in the hypertrophic and non-anemic forms is 
inadequate, due chiefly to insuffleient knowledge of 
pathological processes. 

3. The congestive, edematous, catarrhal, ulcerative 
and erosive forms of gastritis are usually most re- 
sponsive to medical therapy as viewed obiectively and 
subjectively; i.e, by gastroscopic observation and 
clinical evaluation of the patient. 

4. New therapeutic approaches in chronic gastritis 
should be investigated, particularly with reference to 
(a) hypertrophic, verrucose or mammelonated forms 
and (b) non-anemic atrophic forms. 

6. The gastritis problem should be studied jointly 
and interdependently by the pathologist and gastro- 
scopist clinician for the purpose of achieving a better 
understanding of the nature of gastric changes in 
health and disease. Such studies may also reveal the 
pathogenesis of gastric ulcer and carcinoma. 
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DISCUSSION 

DR. EDWARD B. BENEDICT (Boston, Mass.): Mr. 
President and ^lembers of the Society: I have enjoyed 
Dr. Snalm’s paper very much. I should like to comment 
on the classification first. It seems to me that until we 
have performed more gastroscopies, we should still adhere 
to Dr. Schindler's classification verj' strictly, as he has 
had so much more c-fperience than anyone else in this 
country. 

When we speak of congestive, hemorrhagic, erosive, 
ulcerative, or edematous gastritis, I think we are only 
confusing the picture. IVe can speak of superficial gas- 
tritis with edematous features, congestive or hemorrhagic 
features, and we can speak of hypertrophic gastritis with 
these features, and atrophic gastritis ivith these features, 
but it is important, I feel, and quite possible clinically to 
stick strictly to Schindler’s classification so that in the 
literature there ■n-ill be no confusion. 

When Dr. Swalm states that hypertrophic forms do not 
respond to therapy, that they are refractory to all treat- 
ment, I think he must be referring solely to the gastro- 
scopic picture, because certainly clinically many of these 
patients are cured for long periods of time. 

With regard to the treatment of gastritis in general, I 
think Dr. Swalm has covered almost all the features, but 
I should like to emphasize particularly the importance of 
the teeth in gastritis; as a matter of fact, I think that 
dentistry should be more closely connected with gastro- 
enterology and medicine in general than it is at the 
present time, and 1 think, particularly in gastritis, the 
teeth are of paramount importance. 

I also feel that alcohol, tobacco, general hygiene, and 
diet are important. Dilute hj’drochloric acid has been 
found verj- effective in the atrophic tj'pes with anacidity, 
and in some of the hypertrophic types with anacidity. The 
administration of alkalis is also important. 

With regard to gastric lavage, most of our patients have 
responded without the necessity of lavage, and we have 
not had occasion to have much experience with that 
method. 

Bed rest has also been largely unnecessary in most of 
our cases except in the verj- acute and hemorrhagic va- 
rieties where I think bed rest is important. 

With regard to surgery, I think that should be almost 
wholl.v confined to the ca.ses which have had hemorrhage. 

Thank j-ou! 

DR. ERNEST H. GAITHER (Baltimore, Md.) : I do 
believe that gastritis is a proven disease entitj-. It is my 
wish not to be known as a reactionary or a pessimist, and 
my desire at all times is to align mj-self with the pro- 
gressives; however, I do consider that the diagnosis of 
intragastric lesions is not quite so simple a problem .as 
one might be led to believe after reading some of the re- 
ports presented during the past ferv years. 

-As to the diagnosis of gastritis, it is, in mj- opinion, not 
50 easj- and simple as it might seem, and what one ob- 
-ser^cr would con.<=idcr trulj- indicative of this condition 
would not be so diagnosed bj- another equallj- skillful 
observer. 

The mucous membranes of the body in the conjunctivaf 
no.se, mouth, throat, rectum and bowel, differ greatly in 


every individual, as do the facial features and conformity 
of bodies; however, just because there is a difference, one 
is not justified in arriving at the conclusion that disease 
is present. 

We must remember that while the present instrument 
is one of splendid nccomplishment, yet it has by no menns 
been perfected and we cannot obtain a very satisfactorj' 
picture of the proximal (silent) area. Again, it is 
certainly no easy task to visualize and adequately describe 
a duodenal ulcer, and it is in this area that the’ majority 
of peptic ulcers occur; furthermore, it is most difficult to 
differentiate between benign ulcers and those undergoing 
earh- malignant changes. 

Certain it is that in the m.ajority of gastrojcjunnl 
ulcerations, the lesion cannot he visualized. 

Much progress has been made in this most v.iluable 
diagnostic adjunct; however, much more is to bo accom- 
plished, and we shall note continued progress; however, 
mj' plea is that we continue our intensive studies, en- 
couraging the technicians to further efforts looking toward 
an improved instrument, and advising all clinicians to 
continue their intensive studies in the presence of a sane 
and judicial attitude, well remembering the limitations of 
the method, and not allowing our enthusiasm for its value 
to outweigh our good judgment. 

DR. RUDOLF SCHINDLER (Chicago, 111.) ; I enjoyed 
Dr. Swalm’s and Dr. Morrison’s paper verj- much and I 
am very happy that they have confirmed many of my 
previous opinions, e.speciall.v about the difficultj- of curing 
b}T>erlrophic gastritis, I think if one tries to evaluate a 
therapy for a disease of such a long duration, as chronic 
gastritis is, one can come to definite opinions only after a 
verj' long period of obsen-ation. 

It is necessary at fi.rst, and perhaps this could be 
answered to Dr. Gaither, to have a very good knowledge 
of the norma! gastric mucosa. If one has an opportunity, 
which is so difficult in this country, to get a knowledge of 
the mucous membrane of the stomach of many entirely 
healthy people, one will find there is such a thing as a 
definite picture of a chronic gastritis, and then only it 
becomes possible to follow the course of such a disease ns 
chronic gastritis through long j-ears. Naturally, it is not 
verj- good to combine too many different kinds of therapj-, 
because one will not know which was .successful and which 
was not. 

There are many cases of superficial gastritis and also 
of atrophic gastritis, which improve definitely without any 
therapj’, and it is cxtremelj’ difficult to saj’ that a certain 
therapj- was valuable. I had the opportunity, however, to 
follow one case of ulcerative gastritis over a period of ten 
j-ears without seeing anj- improvement of the clinical con- 
dition or the gastroscopic picture. When this patient was 
treated with high voltage X-ray therapy after Coutard, 
all the symptoms and manifestations disapnoared com- 
pletclj-. In this one case we can say that therapy was 
effective. And after similar ohscrv'ations I would like to 
emphasize that I think superficial chronic gastritis is less 
prone to develop into the atrophic or dangerous form 
when frequent lavage is used, and I think this is valuable 
therapj-. Silver therapy is less recommendable because 
some patients show increased irritabilitj* and increased 
pain, 

I have .seen one case of atrophic gastritis w-ithout per- 
nicious anemia w-hich responded to liver therapy confirm- 
ing the observ-ation made bj- P. Chevallier. 

I cntirelj* agree w-ith Dr. Benedict in the points he 
brought up. 

DR. CHE.STER M. JONES (Boston, Mass.) : I think 
it is obvious from Dr. Swalm’s paper, which brings up 
manj- interesting points, and from the di.scussion to date, 
that the Association is due for a good many papers on 
gastroseopj’ for manj- j’cars to come. We maj- be about to 
run the gamut on gastroscopy that wc have already run 
in the discussion of peptic ulcer. 
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After reading Dr. Swalm’s paper, and after reading Dr. 
Schindler’s book on gastroscopy, I feel certain that -we 
still do not know all of the variations of the noi-mal 
stomach. I am sure there are going to be a large number 
of cases, without symptoms, labeled gastritis because of 
what was seen on gastroscopy. I think one cannot lay too 
much emphasis on the necessity for knowing all the varia- 
tions that may occur and still be within normal limits. 
For example, what are the variations in the appearance of 
the normal stomach in the different decades? I am sure 
that one will get different gastroscopic pictures at differ- 
ent periods during life, and one could easily make the 
mistake of saying “This is gastritis,” when, as a matter 
of fact, the changes were merely those normally incident 
to the fifth or sixth decade. 

There is one point mentioned by Dr. Swalm which I 
think warrants a little comment. He has referred to the 
gastric changes noted in pernicious anemia as being those 
of atrophic gastritis. My own impression, from following 
some of these cases with Dr. Benedict, is that the term 
atrophic gastritis is a misnomer when applied to per- 
nicious anemia, and I think this may possibly be true of 
other deficiency conditions. Dr. Swalm also referred to 
the non-anemia anemias, an expression which, I think, 
indicates that in his mind, as well as in mine, there is a 
real doubt as to what the situation implies. I am sure 
that there are degenerative gastric changes caused by de- 
ficiency conditions which mimic atrophic gastritis closely 
and which are very hard to distinguish from pernicious 
anemia. These changes are entirely comparable to the 
atrophy noted in the tongue and the rectal mucous mem- 
brane, and yet under proper liver therapy there is a 
striking return toward a normal appearance. A similar 
condition, I think, undoubtedly holds in pellagra, and Dr. 
Ruffin and Dr. Borland have both told me of recent ob- 
servations they have made of pellagra patients. Their 
observations would seem to bear out this suggestion — that 
the atrophy in deficiency conditions is not that of gastritis. 
It is important that all such variables be thoroughly 
studied and understood as they occur in normal individuals 
and in patients suffei-ing from nutritional disorders. 

DR. WALTER L. PALMER (Chicago, 111.) : Mr. Chair- 
man, the other discussants have said about all that I 
wanted to say, but I will reinforce their remarks by a few 
more or less categorical statements. 

I do not wish to be considered a heretic or a reactionary 
any more than Dr. Gaither does, but the situation calls 
for a few frank statements. I am convinced that anatomi- 
cally there is such a thing as gastritis. I am quite con- 
vinced that there are symptoms resulting from hyper- 
trophic gastritis and postoperative gastritis. I am not at 
all convinced that there are any symptoms from atrophic 
gastritis or superficial gastritis. 

We know nothing about the etiology of any type of 
gastritis. We know very little about the course of gas- 
tritis. Our experience has certainly shown that gastritic 
changes may occur rapidly in the gastric mucosa. One 
gastroscopic examination may show a normal appearance, 
another, a superficial gastritis, another, an atrophic gas- 
tritis, and another, a hypertrophic gastritis. If such 
changes can occur in a few months’ time, what does it all 
mean? 

I question very much the wisdom of studying the effect 
of treatment on gastritis until we know more about the 
nature of the condition or disease, whichever it may be, its 
cause, and its natural history. 

The list of the various possible causes supports this 
point of view: foci of infection, alcohol, faulty hygiene, 
reflex disturbances, contiguous pathology, regurgitation, 
autonomic nerve imbalance, etc. The multiplicity of treat- 
ments likewise illustrates our lack of definite knowledge: 
hydrochloric acid, vitamins, drugs of all kinds, gastric 
lavage, and so forth. I suspect that the same therapeutic 
results could have been obtained by psychotherapy, pure 
and simple. 


DR. DAVID H. ROSENBERG (Chicago, 111.) : I have 
had the privilege of treating two cases of combined super- 
ficial and atrophic gastritis and one case of hypertrophic 
gastritis^ diagnoses of which were made by Dr. Schindler 
from gastroscopic examinations, by means of parenteral 
liver extract, and in none of these cases have we noted any 
improvement gastroscopically. One case of atrophic gas- 
tritis, in fact, showed a progression of the mucosal lesion. 
In the case of hypertrophic gastritis we did not anticipate 
any improvement by such therapy. 

It would seem that what Dr. Jones has suggested may 
he true; that when we are dealing with true gastritis, 
liver therapy may not produce the same dramatic results 
which he, as well as others, have observed in the treat- 
ment of so-called atrophic gastritis associated with per- 
nicious anemia, and that the latter foi*m of gastritis may 
be really a deficiency disease or its manifestation. 

DR. ELMER B. FREEMAN (Baltimore, Md.) : I 
would like to say a few words in reference to the classi- 
fication of chronic gastritis and the gastroscopic appear- 
ance of the gastric mucosa in pernicious anemia. With 
our present knowledge of chronic gastritis, I feel very 
strongly that we should adhere to a very simple and con- 
cise classification. For clinical purposes, I know of none 
better at the present time than the one Dr. Schindler has 
given us and which also has been stressed by Dr. Benedict. 

From gastroscopic studies, I do not believe that the 
changes in the gastric mucosa which occur in pernicious 
anemia are the same as those which occur in chronic 
atrophic gastritis. Certainly, the gastroscopic appearance 
is entirely different. 

DR. WILLIAM A. SWALM (Philadelphia, Pa., closing 
the discussion) : We are merely presenting the results of 
our observations for the past four or five years and I am 
very glad that we did so because it has brought out some 
very interesting discussions. 

So far as classification is concerned, of course. Dr. 
Schindler surpasses us all in experience. We are asso- 
ciated with an artist. Dr. Jackson, one who believed that 
at least thirtv different varieties of gastritis could be seen, 
even before Schindler’s ’scope was invented. This caused 
us to hesitate to accept the classification into four varieties 
as we should think it should he. We really still believe 
that the classification will change in spite of all that has 
been said today. 

We also agree that many of these cases do not need 
lavage. Wo did not lavage one-half of our cases. 

Dr. Schindler says he thinks there are too manjr thera- 
pies. We gave you a compilation of all the therapies we 
could possibly get together, and we have tried them all 
out. After all, in America, the patient wants results and 
doesn’t desire to be a guinea pig. Therefore, we employed 
total management. 

Dr. Jones believes also the statement regarding the 
variables in svmptoms. Symptomatically chronic gastritis 
is a difficult thing to diagnose and, of course, our observa- 
tions are based on the gastroscopic findings, together with 
a careful examination and routine studies. Everyone who 
went through our clinic had “the works,” just as Dr. Lyon 
does it, and you know how thorough he is. 

I had always believed the same as Dr. Jones does, that 
pernicious anemia was not a gastritis with pernicious 
anemia, until I saw the slides of Knud Faber, where he 
showed the abnormal histologic changes and revealed that 
it is an inflammatory condition. Personally I did not think 
so either at that time, and it is interesting that Dr. Jones 
picks up the same former trend of thinking. It may be 
that these pernicious anemia cases of Knud Faber’s were 
complicated cases and may have had pernicious anemia 
with secondary gastritis and not primary gastritis with 
pernicious anemia. 

_ I am always interested in bearing Dr. Palmer, especially 
since he is linked with Dr. Schindler, and when he says 
that he is still somewhat doubtful about the nature, cause. 
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and so forth of g-astritis, it almost makes one feel as 
thouKh one should sit down. He has watched Dr. Schindler, 
who instructed me, and still believes that the nature, 
cause, etc., arc not established. 

As r .said, our work is a compilation of all authors, and 


we attempted to treat our patients in a total mnnafremont 
way, the same as most of you do. If you do not help your 
patient one way, you will often swing to another, even if 
you do have to resort to psychotherapy, which we think is 
an important factor as well, just as Dr. Palmer does. 


Psychiatric Contributions to the Study of the Gastro-intcstinal System 

•By 

EARL DANFORD BOND, M.D. 

PHILADELPHIA. PENNSYLVANIA 


I N limiting myself in this paper, I have kept in mind 
three fields — the gastro-intestinal system, its con- 
nections with the rest of the patient through the 
endocrine and autonomic nervous systems, and the 
mental field, connected with the other two. I shall 
discuss this last field. 

The psychiatrist finds opportunities to study the 
gastro-intestinal tract first in his psychotic patients. 
A few cases will illustrate the ways in which digestive 
symptoms are built into the psychoses, and used by 
patients. 

A woman of 48, referred for involutional melan- 
cholia, had never in childhood been without a digestive 
disturbance: she had always been sickly and pampered. 
Her conscience was always uncomfortable and drove 
her to become a missionair; all arrangements were 
completed when she was prevented from carrying them 
out by typhoid fever, of all diseases. After this she 
went back to her preoccupation with nausea and 
vomiting — her chief life occupation. 

In cases of early dementia praeco.v in three boy.s 
aged IG, 18 and 20, descriptions are available of di- 
gestive events of early childhood. In all appeared 
neurotic oversolicitous parents. Vomiting, refusal of 
food, colitis began in infancy and continued as methods 
to dominate the family. One boy gets out of school by 
nine o’clock vomiting: another, “when his sick stomach 
docs not allow him to work, spends his time fishing, 
gunning, or fo.x-hunting.’’ In all three boys, delusions 
now cluster about these preferred gastro-intestinal 
reactions. 

A story of feeding difficulties was obtained and veri- 
fied in a girl of 13 wdth dementia praecox. The 
mother’s main object in life was, and still is, to feed 
this child. But the child bit and scratched during 
early breast feeding: she refused milk from a bottle. 
Description of feeding difficulties are taken from 
hospital records when the child was two years of age. 
She grew up on a limited diet: she broke any milk 
bottle she could find: she refused to come to family 
meals — she ate by herself irregularly — she bit and 
scratched other children, and for this reason she was 
dismissed from school. At a hospital school she gained 
in ability to get on with people but she became emaci- 
ated, when she was not forced to eat. Her mother pre- 
ferred the other side of the dilemma and placed her in 
a mental hospital where she was tube fed, gained 
thirty pounds, and became katatonic. She could not be 
well nourished and well behaved at the same time. 

If we turn now to patients whom the psychiatrist 
would cal! “neurotic,” we find many of them referred 


by internist and pediatrician. And in these cases the 
use of the digestive symptom as a symbol stands out 
clearly. 

A woman says: “I struggle between a feeling of 
being dirty and a reluctance to brush my teeth or go 
near a dentist. As an infant I nearly starved because 
I would not take milk. Now I am babydsh — I can’t 
talk.” 

A college girl as a baby had been coaxed to eat. At 
8, when her curls were cut off, she had a severe diar- 
rhea. In college she had to read cookbooks all day: 
she had to supervise the preparation of her own meals: 
she became emaciated. 

Psychiatric contributions to the diagnosis .and treat- 
ment of disturbed functions of the digestive tract 
center about four considerations. It is taken for 
granted that investigation of organic factors h.as first 
been made without yielding a full e.\'planntion of the 
condition and a clear line of therapy. After this 
search, what suggestions can be made to the general 
physician, the gastro-enterologist and the pediatrician? 

(1) Fundamental is the need to manage infant 
feeding according to Aldrich's method for preventing 
anorexia (1) and Gesell’s suggestions (2). Aldrich 
outlined a plan which included marked reduction in 
diet at the first sign of anorexia, avoidance of sudden 
changes in food and of close supervision by parents 
and pitched battles at meal times. Equal interest in 
the training of sphincters should be shown by the at- 
tending physician. Both of these constructive pre- 
ventive measures arc aimed at keeping the parents 
from showing an.xiety disproportionate to the situ- 
ation. If this infant training could be well done, symp- 
toms as they come to the gastro-enterologist and 
psychiatrist would be greatly modified for the better. 

(2) With conditioned autonomic reflexes in com- 
mand of many gastro-intestinal disturbances, efforts 
can be made in reconditioning. When colitis or vomit- 
ing are results of known emotional stimuli, a complete 
change in the emotional state of the family may break 
the chain. For example, if vomiting is welcomed and 
expected instead of dreaded, it may stop. In colitis, 
if the stimulus is brought on with the bowel empty, 
it may lose its effect. 

If early signs of emotional excitement appear. Can- 
non suggests that it is best not to cat until the 
emotional reverberations have died down. 

(3) Psychological conflict, a rather vague term to 
the physician, was partly brought to book when the 
physiologist discovered the autonomic nervous system, 

A child at dinner with a big appetite and a big sense 
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of guilt <oi’ fear of a stern parent) has a conflict be- 
tween the antagonistic cranial and mid-autonomic di- 
visions for the control of the stomach. 

Going further, some conflicts are so disagreeable, so 
shameful, that they are put out of consciousness. A 
craving is met by refusal to recognize it, which means 
a continued stirring up of the appropriate autonomic 
path. "Repressed affect,” says Kempf, "seems to be 
stored (like a coiled spring) in the heightened postural 
tension of the autonomic apparatus.” 

One roentgenologist suggests watching the colon 
under the X-ray when searching for an emotional con- 
flict. He says that the expression of the colon is more 
honest than that of the face. 

Apparently there are emotional repressed factors 
even in ulcerative colitis. Sullivan and Chandler (3) 
report that symptoms of ulcer followed directly upon 
specific emotional disturbances. A personality study 
of the adult patients showed that all were immature. 
In these cases psychotherapy was used with good re- 
sults. 

(4) The foregoing considerations may have pre- 
pared you for the last step — into psychoanalysis. More 
specifically I want to give you suggestions derived 
chiefly from Freudian investigations. I find it hard 
to evaluate them. 

No one would deny, I think, that any strong emotion 
has a general bodily resonance and will express itself 
in that organ which is the weakest link, which has 
been in some way conditioned, sensitized. Nor can 
there be much doubt as to certain organs being 
symbols — in common life, in child life, in the vulgate. 
The mouth symbolizes taking in, incorporating, loving 
— more than once I have heard delirious patients 
talking of devouring their mothers. The stomach 
symbolizes disgust, for one thing. Cardiospasm can 
come when an annoyance, an insult, has to be swal- 
lowed. Leaving out of consideration the small in- 
testine, it has been harder for me to be sure of the 
symbolization of the colon. Certainly for children, and 
for many childish adults, the operation of the colon — 
rectum — sphincter is the most important event of a 
day. The psychoanalyst says this organ symbolizes 
giving; in infancy something given to the world to 
get a mother’s praise. 

After this introduction let me quote exactly the re- 
sults of studies of colitis in the Chicago Institute for 
Psycho-analysis. “In ail of these patients we find an 
increased inner urge to give to others, to make re- 
stitution, and to compensate for aggressive acquisitive 
wishes. This urge to give expresses itself in the form 
of increased elimination of intestinal content instead 
of giving of real values. This increased elimination 
also expressed an aggressive attack on others. It is a 
substitution both for a gift and for a hostile aggres- 
sion.” By the analysis of 5 patients with colitis, 4 
have been freed of their symptoms without any special 
diet. 

In the Chicago series another group included gastric 
neuroses and duodenal ulcers. In these patients was 
found the demanding attitude which was met either 
by an internal shame and guilt or was thwarted by 
external circumstances. “As the demand for love, 
service, and protection since early infancy is closely 
associated with the wish to be fed, the unsatisfied de- 
manding conditions serve as a permanent stimulus of 
the stomach. They mobilize the wish to be fed which 


becomes independent of the periodic organic hunger 
and leads to permanent irritation of the stomach — 
"chronic neurosis or ulcer.” 

Last week I heard about an ulcer patient from Dr. 
Draper, with his anthropological slant. Stomach pains 
began when his wife suddenly told him that she was 
pregnant. “His world dropped out from under him.” 
Ulcer developed, and Dr. Draper says it was main- 
tained by a milk diet. At the time of a later pregnancy 
the ulcer bled. The man had had several emotional 
upsets: he resented his wife’s fondling the baby in- 
stead of himself: he felt that a “rival had taken his 
wife away” : he felt like “killing the baby.” 

There are some guides to personality study which 
emerge from all these considerations. 

In every functional and most organic cases psy- 
chiatrists would urge consideration of the patient’s 
personality under these headings. 

(1) Early eating habits and early attitudes toward 
family, school work, life. (2) Present day emotional 
stresses and strains, frustrations, happiness or un- 
happiness, especially in marriage. (3) Does the 
patient make his gastro-intestinal organs the symbol 
of anything? 

Such study should be given at least one uninter- 
rupted hour. It often happens that a patient will fill 
the first half hour with organic complaints, coming in 
the second half hour to emotional attitudes. Such 
patients say that they never have had a chance to tell 
their whole story until they came to a psychiatrist. 
This full hour is important, although I can agree with 
Dr. Crothers that in the stress of practice it is im- 
mensely difficult for an hour to be given without 
neglect of other duties. The listening doctor can take 
in statements in any order but should then arrange 
them chronologically. The patient’s personality should 
emerge as an integrated system of habitual adjust- 
ments to the environment — especially to other people 
and to food. 

There should then be no attempts to classify the 
patient. Description is better and safer. Psychiatrists 
are beginning to distrust most classifications of per- 
sonality as inadequate. There are definite psychotic 
and neurotic patients. But they are small in number 
as compared to the great numbers of people who are 
simply unhappy, tense, frustrated or resentful. In all 
sorts and conditions of men there is need to watch for 
.emotional conflicts displaced to the digestive tract. 

With a description of personality tied up with the 
other symptoms, the whole situation of the patient, 
that is, the complete diagnosis, will be ready for use 
in treatment. 

In closing, a sentence is appropriate from a paper 
given to this Society in 1932 by Dr. Adolf Meyer; 
“Often the gastro-intestinal tract with its receptive, 
digestive and eliminative functions can become that 
which expresses and leads the personality . . . throuirh- 
out life.” 
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DISCUSSION 

DR. FRANKLIN W. WHITE (Boston, Mass.) ; I am 
not a psychologist, and I am not sure that I am qualified 
to discuss a paper of this kind, but Dr. Bond has shown 
us how digestive symptoms are built into the psychoses, 
and I am sure in listening to him we realize that he sees' 
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a certain proup of patients who are perhaps more likeiy 
to go to the psychologist than to the man interested in 
digestive diseases. 

He stressed the importance of psychiatric study. Every 
history is in some way a personality study. If a patient 
sits down and tells us his troubles, by the time he has 
talked for a half hour we have sized him up; we know 
something about his day, his habits; his hobbies, his joys 
and sorrows; he has given us more than a picture of his 
digestive s>Tnptoms; he has given ns a picture of himself. 

Of course, this takes time and, as Dr. Bond has said, 
when the patient comes to a stomach specialist, he tells 
about his stomach first, and only after a half hour or so 
does he begin to unburden himself of some of these secret 
and other troubles which are so important. 

I think perhaps the commonest things, which we will 
simply mention, are the direct effects of emotion on the 
digestive tract, so well known to us all, the nen-ous vomit- 
ing, nervous diarrheas, and so forth. 

Then Dr. Bond has spoken of something more deep- 
seated and elusive, these concealed or unconscious effects, 
which he has e.xplained by the Freudian conception of a 
sj-mbolism in the gastro-intestinal tract, that these 
various digestive sjunptoms are outward signs of re- 
pressed mental conflicts. 

This whole situation brings us into real, practical 
mistakes and difficulties, without doubt. It is a very 
common mistake to e.vaggerate the discovety of some 
minor physical ill or something which turns up on physical 
examination. We find a local tenderness, or a little too 
much or too little acid, or a doubtful Graham test, or some 
malposition of the pelvic organs, and may overlook the 
powerful psychic factor which is the real cause of the 
symptoms. 

Recently, I saw a patient who told me of her eighteen 
operations; it seemed as if everything in the abdominal 
cavity had been taken out or tinkered with, and only after 
about an hour’s talk did I discover the major factor, a 
perfectly unbearable home life; while all these operations 
had helped very little or even made her worse, she re- 
sponded at once when she was taken out of her home sur- 
roundings and given proper psychotherapy. 

Another difficulty may sometimes appear in seeing 
psychotic patients in sanataria. A middle-aged woman 
loses her appetite, and loses weight, and has local pain, 
and the question arises, is she developing a cancer in the 
abdomen? These sjTnptoms require careful study but often 
enough in such cases are merely a manifestation of 
psychotic troubles, 

I have made the simple obseiwation a number of times 
in the psychoses, that the patient who comes in at the 
time of an active wave of depression has a lot of gastro- 
intestinal ssTnptoms, and when that cyclic psychotic de- 
pression disappears, then the patient is entirely symptom 
free so far as the digestive organs are concerned, until 
another wave of depression appears. 

As to ulcerative colitis, it perhaps has occurred to many 
of us to wonder whether the colitis cases which Dr. Bond 
was speaking of had simply an irritable colon or whether 
they really were patients with deep-seated organic change. 

I should like just to say a word about some recent work 
done by Dr. Lium, a surgical resident at the Boston City 
Hospital, with reference to the etiology of ulcerative 
colitis. He has made colonic e.xplants in a number of 
animals and watched them, and finds that when we have 
stimulating factors which cause spasm and irritation, the 
injection of some to.xins, drugs which act on the para- 
sympathetic system, etc. — we have first, spasm of the 
explant, followed, often enough, by irritation and ulcera- 
tion. Since emotion surely causes spasm, there is a possi- 
bility that some of these cases of colitis may develop in 
this way. 

With regard to treatment, I have one question. Of 
course, we all try to allay the fears of these patients, to 


banish the thought of cancer or serious disease of nnv 
kind, and try to encourage them, and cany out proper 
hygiene, with rest, or gentle e.xercise, and the use of 
sedative drugs in a judicious way, and try to teach them 
some simple philosophy of life which will lessen their 
anger and excitement and rush and grief. I should like to 
ask Dr. Bond w-hether he feels it is within the scope of 
the ordinary internist to go a step further and try to 
unearth some of these unconscious emotional conflicts, 
which seem to be so very important, and to tiy to get rid 
of them. 

I think we all ought to be grateful to Dr. Bond for dis- 
cussing the psychic source of so many gastro-intestinni 
symptoms. 

DR. ALBERT J, SULLIVAN (New Haven, Conn.): 
Dr, Bond has given us some exceedingly valuable material 
and he very kindly and gently hinted that it is up to us 
to put it into practice. 

For some years I have been spending from one-half 
hour to an hour and a half on the study of personalitj- 
factors in every patient w-ho has come to me, irrespective 
of the diagnosis, that is, whether, the condition seemed to 
be an organic disease or purely a functional one, and last 
week I reviewed two hundred cases on which I had the 
follow-up of at least eighteen months, and attempted to 
group them according to the importance of emotional 
factors. 

That has been done numerous times in the past but 
usually with an "either or” classification, that is, the 
patient either had organic disease or had a functional 
complaint. 

I found very shortly that my cases could fall definitely 
into four groups. The first class was a group of patients 
who had no organic disease of the gastro-intestinal tract, 
and the symptoms were entirely emotional, not organic. 
In this group was a large number of anxiety states, a few- 
actual psychoses, a few- which could best be described as 
Dr. Alvarez terms it, as “insanity equivalents.” This 
group makes up 18 per cent of the total number of 
patients. In mv estimation the treatment of this group 
is entirely psychiatric. Sluch of it can be done by the in- 
ternist or the gastro-enterologist. Some of these patients 
may improve temporarily on a series of injections or 
hospitalization, or a therapy which removes them from 
their environment, if they go to some sanatorium or clinic, 
bat they will promptly relapse and their symptoms recur, 
when they get back into the environment which is causing 
the difficulty. 

The second group of patients consists of patients who 
have no organic disease. The symptoms are due to a com- 
bination of emotional factors and poor habits and mal- 
function. For example, there is the irritable colon and the 
mucous colitis patient. There is no doubt at all that habits 
of eating, enema habits, cathartic habits, play a large role 
in those cases, and there is no doubt in my mind that 
emotional factors play a large role. The treatment is a 
combination of psychotherapy, if that is what you wi.sh to 
call it, and dietotherapy, and change in the patient’s 
habits of irritating the colon by cathartics or enemas. 
That group makes up 25 per cent of the total group. 

The third group is a group which most of you would 
probably feel is an artificial group, but it is a group which 
I feel very definitely about. It is a group of patients wdth 
definite organic disease but, in my opinion, in these cases 
emotion plays a very large role in the etiology, particu- 
larly in the onset of recurrences, and I speak chiefly of 
two organic diseases, most peptic ulcer cases, and most 
cases of ulcerative colitis. 'That group makes up 27 per 
cent of the total. 

The fourth group is a group in which organic disease 
plays the whole role and emotional factors have little or 
no significance, and that group is made of such things as 
carcinoma, cholelithiasis, cirrhosis of the liver, and things 
of that sort. This group is 31 per cent of the group. 
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DE. RUDOLF SCHINDLER (Chicago, III.) : In 1927, 
von Bergmann, of Berlin, published an important paper 
on the tearing down of the organ neuroses.* He contended 
that in many cases in which formerly we would have 
diagnosed them as neurosis, improved methods of exami- 
nation, such as cholecystography, biliary drainage, gastro- 
scopy, have taught us the presence of severe anatomic 
changes. 

This certainly is true, but we should not forget the 
great role which psychic influence plays in organic dis- 
ease, as Dr. Bond stated, so that in almost every instance 
of chronic disease, except operable carcinoma, the question 
arises whether systematic psychotherapy would not be 
preferable to somatic treatment. On this point I entirely 
agree with Dr. Palmer, although I believe that superficial 
and atrophic gastritis have very definite symptoms. More- 
over, evidently genuine organ psychoneuroses exist and 
they develop especially in the alimentary tract, for reasons 
well known to the psychiatrist, and described by Dr. Bond, 
especially the symbolism of the organs, which is so obvious 
and cannot be overlooked. 

What we need is a definite prognosis and indication for 
the special therapy in each case. Not every patient should 
be analyzed. Take for instance, the frequent, though usu- 
ally not diagnosed, proctostasis, that form of obstipation 
in which the rectum has lost its sensitivity, the ampulla 
being filled with feces without the patient's feeling it. In 
my experience only a very few cases have simple causes 
such as bad habits at the act of defecation and respective 
conditioned reflexes. Most of them are genuine psy- 
choneuroses. These again may be subdivided in two cate- 
gories. One of them concerns young unmarried girls. The 
disturbance lies very superficially only, and can be treated 
by simple persuasion and simplest forms of suggestion. 
This type of therapy is useless in the second form. If 
patients of the second type are analyzed, severe infantile 
regression is found. These cases need thorough psychoan- 
alysis. The "depth” of this psychoneurosis is great. 

Most cases of cardiospasm are cases of genuine organ 
psychoneurosis, and surgeons, as Sauerbruch, have de- 
scribed how easily it may be cured by simple hypnosis. Its 
depth is not great. Such cure, however, is possible only in 
about the first half-year after the start of the disease. 
Later the reflex is conditioned, and psychotherapy becomes 
useless. 

The reason for psychogenic diarrheas may lie extremely 
superficially, so much as not to need any therapy. In 
other cases these diarrheas ,are so deeply rooted in the per- 
sonality of the bearer that extensive analysis is indispen- 
sable. What we need, therefore, is: to come to correct 
indications for psychotherapy by the use of all methods of 
examination and by the determination of the “depth” of 
the neurosis, and to suggest the proper kind of psycho- 
therapy, which depends on this “depth,” on the duration 
of the disease, on the age of the patient, and on other 
factors, such as surroundings, intelligence, and so forth. 

DE. JOHN L. KANTOR (New York, N. Y.) : I should 
like to say a few words from the point of view of the 
practising physician. It seems to me we would like aid 
from the psychotherapeutist, and we need it, but the cards 
are so stacked against him that I am not sure much can 
be accomplished. Unhapuily, there seems to be a great 
deal of fatalism about-this type of patient. In the first 
place, he is presumably endowed with an unstable psyche 
by virtue of inheritance; and, secondly, he seems to be 
tremendously buffeted about by the strain of life. In 
neither of these instances is there any possible chance for 
the physician to change the situation. 

As to therapy, so far as the symbolism is concerned, 
that is all very interesting but it doesn’t help one very 
much. What the patient needs is someone in whom he has 
enough confidence— whether he will do it at the end of one 
hour or the end of one year — to tell his story and what 
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ails him. Direct pressure from the outside may fail in 
this. It is something that must come from the inside, a 
spontaneous deliverance. I am not at all sure that it is 
always physicians that are going to cure many of these 
patients. They need restoration of confidence, peace, and 
some faith, perhaps religious faith, that we as doctors are 
not necessarily the ones to give. 

DR. WALTER C. ALVAREZ (Rochester, Minn.) : I 
should like to say a word of appreciation of Dr. Bond’s 
paper and of the officers for their good sense in having a 
talk like this on the program. We ought to have one or 
more every year, because there is no question that we 
do not always recognize insanity in our patients. For 
instance, recently a physician sent me a patient with a 
letter stating that the woman had an amebic diarrhea 
which wouldn’t clear up with treatment. He apparently 
had not noticed that the real trouble with the woman was 
that she was in a spell of melancholia. He had been hunt- 
ing, as most of us do, for a physical disease in the ab- 
domen to explain a disease of the brain. The woman has 
since attempted suicide, and when I last heard of her she 
was where she belongs, in a hospital for the mentally un- 
balanced. 

Every year I see patients who have been operated on 
time and again for a supposed intestinal obstruction which 
is not found; why? Because it is in the woman’s mind. 
As I grow older in the practice of medicine I hope to de- 
velop more skill in differentiating two types of nervous 
patients: one, the type that I can help because they are 
primarily sensible, tractable, teachable and cooperative 
people who are tired, hypersensitive, nervous and upset 
because of a long period of overwork or strain or un- 
happiness. These people will make an effort to get well, 
and with rest and sedatives and a proper understanding 
of their trouble, they will usually pull out. I am happy to 
give these people all the time they need because such time 
is usually well spent, and in many cases I am later re- 
warded by learning that the patient is well. The other 
type of patient we can often recognize from the start. 
Sullen and uncooperative, or too stupid or undisciplined 
or psychopathic to cooperate with the physician for more 
than a few hours at a time in an attempt to reform bad 
habits, or obsessed by fears or crazy ideas, or too queer 
to mix with their fellows, what can one hope to do for 
them? Usually we waste what time we spend trying to 
help them. 

I have little use for psychoanalysis, because so often one 
begins with a congenitally psychopathic person and ends 
up with one. To show what I mean, let us take the case 
of William Ellery Leonard, who can’t go 60 feet from his 
house because of an agoraphobia. He tells in his book 
“The Locomotive God” that he was psychoanalyzed by 
several experts and that they dug out the cause of the 
trouble, a fright when he was four years old. They 
brought this fear out in the open, and according to Freud 
he should be well, but he isn’t. He still can’t go out. 

DR. EARL D. BOND (Philadelphia, Pa., closing the 
discussion) : I appreciate very much the sympathetic re- 
ception which this paper has had. You might have objected 
to many parts of it. 

I was interested in Dr. White’s statement that these 
psychological patients came to the psychiatrist first. I 
had understood that of psychotic patients, a certain few 
were in mental hospitals and the rest were about consult- 
ing gastro-enterologists and internists as to why their 
gastro-intestinal symptoms made them feel as they did. 

On the other hand. Dr. White’s question as to what 
should be done by the gastro-enterologist, was answered 
beautifully by Dr. Schindler, and I should like to associate 
myself with everything that he said. I take it that 
emotional factors often turn out to be very practical ways 
of handling some gastro-enterological disturbances. It is 
often the internist who gets a chance to deal with the 
emotional factor just, so to speak, as it is hovering over 
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the ^stro-intestina! system and ready to settle into it. 
hiow, the "Way the physician who is dealing "with the 
B-astro-intcstinal upset handles that critical situation may 
determine the onset or the prevention of a long neurosis. 

The psychiatrist is likely to get to most of these things 
second and third hand, and so is handicapped. 


In the matter of sjnnbols and what they mean, the psy. 
chiatrist would ask this of internists: Isn’t there some- 
thing m your own study of the personality ns you come 
to It without prejudice that wili help in the understanding 
of sjunbolization, and of the importance of the emotional 
element in gastric and inte.stinal disturbances? 


Studies on the Use of Aluminum Hydroxide Gel in the 
Treatment of Peptic Ulcer 

By 

EDIVARD S. emery, Jr., .M.D. 
and 

ROBERT B. RUTHERFORD, M.D. 


C linical e.\'perience teaches that one can divide 
patients with gastric and duodenal ulcer into 3 
groups, depending upon the severity of the disease: 
the mild, moderate and severe. The mild and moderate 
cases do well with any good medical or surgical 
regime. The severe cases present a serious thera- 
peutic problem because they respond unsatisfactorily 
to both medical and surgical treatment. 

Of the severe cases, patients with h.vpersecretion 
present the greatest problem in therapy'. Not only does 
the stomach secrete a large amount of highly acid 
juice during the day, but the empty stomach is prone 
to secrete large quantities of acid at night. Because 
it has been shown by Mann and Williamson (1), Mat- 
thews (2) and others fS) that the free hydrochloric 
acid is an important factor in the development and 
chronicitj’ of an ulcer, it is obvious that strict neu- 
tralization of the gastric juice will give the best op- 
portunity for healing to occur. Although Sippy de- 
signed his regimen to produce complete neutralization, 
the treatment may not accomplish this objective in 
the patient with a hypersecretion, for the following 
reasons; 

1. The tendency of the stomach to respond to alkali 
by an increased secretion of acid reaches its peak in 
the presence of a marked hypersecretion. 

2. Secretion continues during the night in many 
instances and prevents healing. 

3. The onset of alkalosis as a result of the Urge 
amount of alkali which may be required. 

Therapeutic efforts are defeated frequently by 
failure to obtain complete neutralization of the gastric 
juice before the patient is in alkalosis, and by the 
return of an uncontrolled secretion after the alkalosis 
has disappeared. The surgical results in this group of 
patients are unfortunate. Jejunal ulcers and other un- 
desirable effects are prone to follow all tJTJes of opera- 
tive procedures. 

fn 1929, Crohn (4) stated that colloidal aluminum 
hydroxide is an effective antacid, that it reduces total 
acidity to a point where complete cessation of sub- 
jective symptoms is almost an invariable rule and that 
it is non-absorbable and non-toxic. He found that it 
produced prompt relief from pain and heartburn in 
cases of functional hyperacidity and gave almost im- 
mediate relief from peptic ulcer distress in twenty 
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patients whom he had studied. Others have confirmed 
these statements. Einsel and Rowland (5) report that 
after three weeks of treatment the hyperacidity of 
peptic ulcer is reduced to normal or subnormal levels. 
jVlso, it has been stated (6) that the secretion of acid 
does not return to former levels for several weeks 
after the discontinuance of the aluminum hydroxide. 
A preparation which can neutralize the gastric con- 
tents and decrease the production of acid .should be 
useful in controlling hypersecretion. 

However, the literature provides little information 
on the type of ulcer case which has been treated. One 
would like to know whether aluminum hydroxide can 
control those patients who respond unsatisfactorily to 
our usual therapeutic measures. 

The object of this paper is to present some obser- 
vations on the action of colloidal aluminum hydroxide 
in the severe ts^pe of case. 

PRESENTATION OF DATA 

To date, we have started treatment with colloidal 
aluminum hydroxide on 21 patients. Fourteen were 
admitted to the wards of the Peter Bent Brigham 
Hospital, to whom the medication was administered 
by the constant drip method, as described by Woldman 
and Rowland (7), for one week and then orally in 
hourly doses. Seven patients were started only by the 
oral method in the Out-Patient Department and were 
ambulatory from the beginning. All these patients 
had proved resistant to past treatment. Twelve 
patients represented the most severe type of case for 
one or more reasons. Nine fell into the group of the 
moderately severe. Eleven of the severe cases had a 
marked hj-persecretion, in 8 of whom the gastric con- 
tents were never controlled satisfactorily by one or 
more treatments on the hospital wards with the Sippy 
regime. Four had never been hospitalized for economic 
or social reasons and had not responded to an ambula- 
tory treatment. Four of the most severe tj-pe had 
suffered a previous perforation. One of these had had 
a gastric ulcer and later a duodenal ulcer perforate. 
Five had had previous surgery', two of whom were left 
with a jejunal ulcer and the other three continued to 
have severe pain. The situation of one of the severe 
cases was complicated also by' nephrolithiasis. 

Seven were classified as moderately severe because 
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Chart 3. The average free and total acidities and the 
average volume of the fasting contents in five patients to 
whom aluminum hydroxide was administered through a 
Levin for one week and afterwards by mouth. 

The effect on the fasting gastric contents is shown 
in Charts 2, 3 and 4. There was little change in the 
volume of juice. However, the treatment resulted in 
a definite drop in the free acidity approaching an 
achlorhydric condition in many instances. Studies on 
the fasting contents also demonstrated that the free 
acidity drops more slowly in response to the ora! 
therapy than if the patient is started on the drip 
method. It required about 3 weeks for the free acidity 
to reach the same level in the ora! cases as occurred 
in the drip cases, at the end of the first week. 

The free and total acidity decreased in response to 
stimulation by histamine. However, histamine re- 
sulted in a greater volume of juice after treatment 
with colloidal aluminum hydro.xide. The volume aver- 
aged 98 cubic centimeters before treatment was insti- 
gated and gradually climbed to 120 cubic centimeters 
at the end of 10 weeks, f Chart 5). 

DISCUSSION OF DATA 

It is evident that colloidal aluminum hydro.xide is 
an effective drug for controlling gastric acidity. It 
has been pos.sible to neutralize and to maintain com- 
plete neutralization in every case. Furthermore, it 
decrease.s the acidity per unit volume of gastric juice. 
This has been found in all the specimens studied 
whether fasting, after alcohol, or after histamine. 
However, the results with histamine suggest that the 
tre.aiment may not affect materially the amount of acid 
secreted. Because of the greater volume, the total 
amount of acid which was secreted by these patients 
after histamine was only .slightly le.ss than before 
aluminum hydro.xide wa.s given, (see Chart G). W'e 
have no data which will e.xplain the increased volume. 
The total solids in the gastric juice are apparently the 
.same before and after treatment. The figures for our 
cases are as follows: Total solids before treatment 
and after alcohol were 0.544 grams per cent. After 
one and a half months of treatment they were 0.572 
grams per cent following alcohol and 0.533 grams per 
cent after histamine. Likewise, the amount of protein 


in the juice was similar before and after treatment. 
We have no data on the tot.al base, but Adams. Einsoi 
and Meyers (G) state that the values are closely cor- 
related by an inverse relationship to the figures for 
free and total acid concentration. This may explain 
why there is an increased volume with a decreased 
amount of acid per unit volume. 

We were interested particularly in discovering how 
treatment with aluminum hydroxide affects the con- 
dition known as hypersecretion. Of the 11 patients 
with this condition, 7 were relieved of all symptom.s 
within 24 hours upon administering the aluminum bv 
the drip method. Six of these patients had failed to 
obtain complete relief with the Sippy regimen. In 
addition to the aluminum producing prompt relief, it 
decreased effectively the free acidity in the fasting 
contents, as determined at the time of the gastric 
analysis. The same effect was found upon samples ob- 
tained from the stomach at midnight. The free acidity 
which averaged 39 units before treatment dropped to 
an average of 11 units after treatment. In two 
patients the free acidity averaged 5 units five months 
after treatment was begun. However, the volume of 
the night aspirations did not change. The average 
volume before treatment was 98 cubic centimeters and 
hater was 106 cubic centimeters. 

Four patients with a hypersecretion were treated 
in the Out-Patient Department. All of them were 
more comfortable than before the aluminum was 
started. One of them was enabled to continue actively 
his work as a dynamiter although he was unable to 
work at the time he consulted us. 

The evidence which has been cited makes us believe 
that colloidal aluminum hydroxide is indicated in the 
treatment of the patient with a hypersecretion, a 
night secretion, or both. It is advisable to administer 
the aluminum hydroxide by the drip method at the 
start. This ensures complete neutralization of the 
gastric juice at all times throughout the 24 hours. In 
this way, the Ulcer is freed almost immediately from 
the harmful effects of the hydrochloric acid. The rapid 

’^//oNaOH Volume 



Chart 4. The average free and total acidities and the 
average volume of the fasting contents in seven patiente 
to whom aluminum hj-droxide was administered by mouth 
from the beginning. 
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Chart 5. The average free and total acidities and the 
average volume of the gastric contents in response to 0.5 
milligram of histamine. These figures were obtained from 
the total amount of juice which siphoned off the stomach 
in one hour. 

relief from pain at night permits complete rest and 
ensures for the nervous patient, an opportunity to 
relax. 

Furthermore, it is our opinion that all patients who 
fail to respond satisfactorily to the Sippy regime 
should be treated with aluminum hydroxide before re- 
sorting to surgery. At present, there is a tendency to 
advocate radical surgery for this type of patient. This 
is an admission that the older and simpler operations 
have not proved satisfactory. However, the present 
reports on subtotal gastrectomy do not tell us whether 
the final results will be superior to the simpler opera- 
tions. The use of subtotal gastrectomy is compara- 
tively recent in this country. It is to be remembered 
that one cannot accurately evaluate any form of treat- 
ment in peptic ulcer until a large number of patients 
have been carefully followed for five years or more. 
Although at the Peter Bent Brigham Hospital, we 
have been conservative in the use of this operation, we 
have encountered already, a few patients in whom a 
recurrence of ulcer has followed almost complete re- 
moval of the stomach. 

Therefore, we believe that it is distinctly woiiih 
while to try aluminum hydroxide before attempting a 
subtotargastrectomy. In 1934 (8), one of us stated 
the belief that it was preferable to treat these severe 
cases by medical means even though the results were 
somewhat unsatisfactory, rather than to submit a 
patient to the danger of a jejunal ulcer. The present 
evidence on the effect of colloidal aluminum hydro- 
xide suggests that these patients can be carried 
along more satisfactorily by medicine than formerly. 
Certainly, it seems probable that hypersecretion may 
be kept under control as long as adequate amounts of 
the aluminum hydroxide arc adm'n's.eied. 

Postoperative jejunal ulcers have always been a 


problem to our clinic because they have responded 
less well to therapy than the original ulcer. Two of 
the patients treated in this series had a jejunal ulcer 
and both have appeared to do better with the alumi- 
num therapy than with the usual alkaline poivders. 
Therefore, we look forward to studying the effect of 
aluminum hydroxide on this tjqje of case more fully 
in the future. One of our patients had a marked re- 
tention which had been present over a considerable 
period of time. He was placed on the drip therapy for 
a period of three weeks with a decrease in the re- 
tention from 2300 cc. to 100 cc. This observation is 
of importance because one of our problems has been 
the treatment of obstruction in the presence of a 
hypersecretion. If medical treatment fails to control 
the acidity there is slight chance of improving the 
obstruction and surgerj' must be resorted to, with its 
ever present danger of a jejunal ulcer. The fact that 
treatment by aluminum hydroxide can overcome ob- 
struction may relieve the physician’s mind of the 
necessity of having to advocate surgery. Moreover, if 
one encounters patients whose obstruction does not 
respond to therapy, it will be possible to overcome the 
hypersecretion before attempting surgery and per- 
haps, by this means, can prevent or decrease the 
probable development of a jejuna] ulcer. 

Colloidal aluminum hydroxide is also useful for 
treating ulcer patients who show a tendency to form 
renal calculi. The drug is absorbed but slightly and 
does not interfere with the acid base balance. It 
proved to be very useful in treating the four patients 
of this series who had nephrolithiasis. 

These studies show that colloidal aluminum hydro- 
xide is a useful therapeutic agent in the treatment of 
peptic ulcer. It has three advantages : 

1. Complete relief of pain is obtained within a 
short time after the onset of treatment. 
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Chart 6. The average number of units of hydrochloric 
acid secreted in response to histamine, by 12 patients, be- 
fore and after treatment with aluminum hydroxide. These 
units are the product of the total acidity per 100 cubic 
centimeters of gastric juice, in terms of tenth normal 
sodium hydroxide and the volume of the gastric juice in 
cubic centimeters. 


•iDO 


American Journal of Digestive Diseases 


2. Complete neutralization of the pastric juice can 
be obtained in all patients. 

3. It is not kno\TO to interfere \s-ith the general 
bodily chemistry. 

Because its present cost is greater than the alkaline 
powders usually prescribed, one may wish to limit its 
use to specific indications. Furthermore, the question 
arise.s of why the drug inhibits the secretion of acid, 
and how long it is justifiable to use it in the indi- 
vidual case. 

From the data presented by others there would seem 
to be no contraindication to its use so far as its ab- 
sorption and effect on other organs is concerned. We 
have submitted two patients to operation after the use 
of the aluminum. One was a patient on the Surgical 
Service of the Peter Bent Brigham Hospital, to whom, 
with the permission of the surgeons, we gave the 
aluminum hydroxide drip for a period of 4 days be- 
fore operation. The other was the patient with ob- 
struction who had received the treatment for three 
weeks. Although he was improving, he desired surgery 
and because we were interested in obsetwing the effect 
of the aluminum on the gastric mucous membrane, 
surgery was performed. Both had resections done and 
the gastric tissue studied histologically. No change 
could be seen in the gastric tissue. 

SUJDIARY AND CONCLUSIONS 

Twelve patients with peptic ulcer have been treated 
by colloidal aluminum hydro.vide. This was given 
orally or by a combination of a continuous drip and 
oral method. It was found that the gastric contents 
can be neutralized completely by this therapy. Relief 
of pain occurred within 24 hours. In addition to 
neutralizing the secreted acid, the drug decreased the 
titratable acidity. Patients with a marked hjTier- 
seeretion were brought under satisfactory control. No 
adverse effects have been noted by the treatment. It is 
suggested that this form of therapy will be useful par- 
ticularly in treating patients with a marked hypor- 
■secretion who formerly have been difficult to control 
b.v the usual alkaline poivders. 
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DISCUSSION 

DR. ALBERT F. R. AKDRESEN (Brooklyn, N. Y.l: 
It was interc.sting to see how the speaker proved so 
coaclasively that gastric acidity can be reduced by his 
method. However, it may be interesting to consider the 
relation between hyperacidity and ulcer. 

Hj-peracidity is undoabtedly not the cause of ulcer, be- 
cause it is found in patients udthout ulcer and during the 
intervals between the occurrence of ulcers. 

Hyperacidity doe.s not interfere udlh the healing of 
ulcer, as we know from animal cxpcriment.s showing rapid 
healing in the presence of acid, from observations in 
hum.ms not treated by neutralization of acid and from the 


X-ray proofs submitted to this Association by Lewis 
Gregory Cole severa] years ago, showing rapid ami com- 
plete healing of ulcers without any treatment. 

Hj-pcrncidity is not the cause of pain in ulcer, as we 
know from the fact that pain docs not occur during 
fractionnl gastric analysis when the high point of acidity 
is reached, but docs occur when the stomach i.s empty or 
nearly empty and with reduced acidity from the fact that 
pains can be relieved if the patient takes ncidillcd drinks 
in sufficient quantity to alloy hunger contractions, and 
from the fact that pains do not occur during the intcn-als 
between ulcers, when the hyperacidity is still present. 

Hyperacidity, therefore, not being n causative factor in 
ulcer, not being a cause of pain in ulcer ami not inter- 
fering with the healing of ulcer, need not be considered in 
treating ulcer cases. Besides, an efficient neutralization of 
acid might conceivably interfere with digestion and with 
hormonal stimulation. I fee! therefore that while the 
speaker has nroved his point that acidity can be reduced 
by his method, its value in ulcer is not thereby proved. 

DU. V. C. ROWLAND (Cleveland, Ohio) ; The alum- 
inum hydroxide drip treatment in our hands has proved to 
be a procedure of definite value, especially for the ca«e 
that docs not respond to ambulatory treatment, as a 
special thcr.npy before surgery and in the occasional case 
of recurrence after operation. By the u.se of the collapsible 
tube the discomfort is reduced to a minimum and on ac- 
count of the valve-like action the flow of the aluminum 
hydroxide suspension is uniform and quite independent of 
gagging or straining on the part of the patient or any 
change in intragastric pressure. Only the occ.asional highly 
nervous patient has difficulty in retaining the tube for a 
ten-day period. Rather liberal use of sedatives and anti- 
spasmodics undoubtedly is of distinct help in the healing 
of ulcer as well as facilitating the use of the tube. 

Pyloric obstruction from edema or spasm may bo handled 
at first by the use of the Levin tube and, at inten’nis, the 
Wangensteen aspiration for removing retained gastric con- 
tents. The aspirating unit may be joined to the drip unit 
by a V tube so that the flow can bo reversed ns often ns is 
necessary to relieve nausea or distress. In this way much 
of the snasm and obstruction is relieved in a few dny.s> 
and usually before the end of the week the collapsible tube 
may be used to replace the less comfortable Levin tube. 

In hemorrhage cases the drip treatment has been insti- 
tuted immediately on admission to the hospital or after 
transfusion and other emergency treatment. This is done 
with the idea of preventing acid digestion of a newly 
formed clot and recurrence of bleeding. Regular bland 
feedings are used at two hour intervals, thus carrying out 
the principles of Sfeulengracht plus the added principle of 
continuous neutralization. Vitamin C is also used in full 
dosage. The results in hemorrhage cases have been very- 
good. 

In suspected malignancy the tube treatment provided n 
more precise and e.xpeditious therapeutic test than the 
routine management. This, of course, apniies only to cases 
with a .slight suspicion in which a second X-ray is in order 
after one therapeutic test treatment, and in no sen.so to 
take the place of surgery when there is a clear indication. 
A recent case in which the suspicion of malignancy re- 
mained in the X-ray after a ten day use of the tube treat- 
ment, but which proved to be a benign induration after 
resection show-cd advanced healing over the crater of the 
lesion. The deformity in tlie X-ray was largely due to the 
inflammatory thickening which radiated from the site of 
the ulcer for an inch or an inch and a half from the crater 
which was covered with epithelium. 

The drip treatment, of course, cannot prevent recur- 
rences or produce any- more permanent rcsulLs than arc 
implied by a more complete degree of healing at the end of 
a period of continuous neutralization. 

Like all other procedures it needs to bo properly evalu- 
ated and to be used with discretion and individualization. 
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DB. VICTOR C. MYERS (Cleveland, Ohio): I was 
quite interested in Dr. Emery’s remarks and think from 
our experience, I can agree with them, I have a few re- 
marks I might make about aluminum hydroxide itself 
which may be of some help. 

As a result of a paper which was presented a few years 
ago, we were called upon a number of times to suggest 
where one might obtain a satisfactory preparation of 
aluminum hydroxide. Personally I do not like to recom- 
mend a produet not accepted by the Council of Pharmacy 
and Chemistry of the American Medical Association, and 
at present no product has been accepted. I am reasonably 
sure the Council would be glad to accept a product sub- 
mitted to it under the name of colloidal aluminum hydi-o- 
xide, without a trade name and without any false thera- 
peutic claims. 

We have recently examined a number of different prep- 
arations. To put them on a common basis, we have de- 
termined the total solids and then calculated the sodium 
chloride contents from the chloride titration. If one sub- 
tracts the weight of the NaCl from the total solids the 
residue should be aluminum hydroxide. If the preparation 
is a good one, the titrable acid combining power should 
equal the theoretical acid combining power calculated on 
the basis of the aluminum hydroxide (total solids less 
NaCl). 

Apparently there are a good many preparations that do 
not yield the full acid combining power. If you heat a 
preparation of aluminum hydroxide for a few minutes, 
you will destroy most of its acid combining power. Grant- 
ing that the value of aluminum hydroxide therapy is not 
entirely dependent upon its antacid properties, it should, 
nevertheless, have a theoretical- acid combining power. 

The reason for the titration of chloride is that the most 
logical method of preparing aluminum hydroxide is fi-om 
aluminum chloride and sodium carbonate. The result of 
the chemical reaction should be aluminum hydroxide, some 
carbonic acid gas, and sodium chloride. It is simply neces- 
sary to wash out the excess of sodium chloride to obtain a 
satisfactory preparation of aluminum hydroxide. 

A solid content of 5 to 6 per cent furnishes the best con- 
sistency, since the gel does not settle out. One of the prep- 
arations we examined had a lower solid content. It settled 
out, and was again evenly suspended only after consider- 
able shaking. More uniform dosage is obtained when the 
gel is stiff enough to hold its consistency. 

There are a number of preparations on the market, but 
it seems to me they all cost too much. For an eight-ounce 
bottle the ingredients cost about ten cents, and as you 
know the market price is very much more than this. 'The 
market price is unnecessarily high. I hope that these re- 
marks may be of some help. 

DR. ANDREW C. IVY (Chicago, 111.): I think it 
might be appropriate here to summarize in about two 
minutes the results that we have obtained by treating 
Mann-Williamson dogs with aluminum hydroxide on a 
diet of parboiled meat, milk, and bread. This curve (using 
the blackboard) will represent the time of death with 
ulcer. We will say at this time 50 per cent of the dogs 
were dead of ulcer at ten weeks. That is a curve using 
forty dogs. If we give the animals a special diet of the 
same foods I mentioned, plus ground pancreas, liver, and 
syrup, we get a curve that is flatter, like that. 

We took approximately twenty dogs on this special diet, 
and we gave them aluminum hydroxide four times a day, 
in the morning, at noon, about six o’clock at night, and 
about eleven o'clock at night. We found that the dose of 
aluminum we gave produced neutralization of free acid 
for a little longer than an hour on that regime, and our 
curve was about like that. 

The early part of the eurve was higher and the latter 
part a little lower than the control. There was not a great 
deal of difference. 

We thought that we might obtain better results if we 


gave a dose of aluminum hydroxide every hour, so as to 
assure complete neutralization of free acid; so we medi- 
cated the dogs every hour from seven in the morning until 
seven at night and gave a dose at ten o'clock and at mid- 
night, and our survival curve was like that (laughter) ; in 
other words, the administration of the aluminum hydro- 
xide cream took away the beneficial effects of the special 
diet, and we thought that that might be due to the possi- 
bility that the aluminum hydroxide was inactivating some 
enzymes in the pancreas, because a Mann-Williamson dog 
suffers a pancreatic deficiency. We studied that and found 
the aluminum hydroxide did not interfere with the enzyme 
action. 

What we believe happened is this, and this is the prime 
suggestion which comes out of our work: We would not 
conclude that aluminum hydroxide therapy is of no value 
in the treatment of peptic ulcer in man from this work, 
but we would conclude that aluminum hydroxide is con- 
traindicated in the presence of biliary or pancreatic de- 
ficiency on the basis of this theoretical consideration. 
When aluminum hydroxide interacts with acid in the 
stomach, aluminum chloride is formed, and we know that 
aluminum chloride is irritating to the intestine. Normally 
it would be reconverted to the hydroxide or an insoluble 
aluminum compound if plenty of alkali is present but, if 
not, then the aluminum chloride will irritate. There is 
another tiling we must keep in mind in this type of 
therapy, that is a finding which the Remsen board seemed 
to agree on, namely, that aluminum increases the phos- 
phate loss in the feces. 

We are at the present time trying out an aluminum 
phosphate cream to see what it does. We have obtained 
results on only two dogs so far, but the results are en- 
couraging; but, you can’t get encouraged or enthusiastic 
about the results on two dogs any more than you can on 
two patients. 

DR. HENRY A. RAFSKY (New York, N. Y.) : I am 
inclined to agree with Dr. And resen in his concept that 
the acidity does not play such an important role in the 
treatment of peptic ulcer. One year ago, before this so- 
ciety, I stated that the secretory i-esponse in peptic ulcer 
was a better diagnostic index than a therapeutic guide. I 
have studied the histamine response in ulcer patients 
when they first came to the hospital, before any therapy 
was tried and again just before they left the hospital. I 
did not see any material difference in the acid curves when 
the patients had severe symptoms and when they became 
symptom free. Being a protege of Dr. Max Einhorn, I 
have observed for many years the results of treating ulcer 
patients with duodenal alimentation, in which practically 
no attention was paid to the acid factor. Excellent results 
were noted in most of these ' patients when they were 
hospitalized and treated by this method. Patients with 
hemorrhages as well as those with inflammatory pyloric 
obstruction were also treated with the duodenal tube. 

In reference to Dr. Emery’s statement regarding the 
volume of the gastric secretion, I wish to state that in 
comparing the acid curve and volume of the gastric se- 
cretion in normal individuals with high acidity and in 
patients with peptic ulcer, I noticed the following: In the 
normal patients the acid curves were high but the volumes 
were low. In ulcer patients the acid curves were high and 
the volumes were also correspondingly increased. Dr. 
Emery observed a high volume in his patients after treat- 
ment. This, I think is the crux of ulcer treatment, for 
unless we find some therapeutic measure which will keep 
the volume of the gastric secretion down in ulcer patients, 
we have not struck at the basic principle of ulcer therapy. 

DR. MARTIN E. REHFUSS (Philadelphia, Pa.): 
Everybody is trying the blackboard, so I think I will try 
it, too. I noticed that the whole discussion this afternoon 
has resolved about the question of acid; in other words, 
the control of acid. The control of acid implies the ab- 
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normal fcnnntion of acid or at least acid as the cause or 
jirincipal factor in the further formation of ulcer. 

I would he very certain to follow these thinps if it were 
not for the fact that we spent. Dr. Hawke and a number 
of chemists and my.'elf, some cipht years in studyinc the 
acid cuires of normal people. tVe had two hundred normal 
men. tVe studied the acid curves of two hundred norma! 
individuals, and we found there is a tremendous normal 
variation in acid. 

About 10 per cent have relatively hifjh acid and a tend- 
ency to hypersecretion, and 35 per cent of norma) indi- 
%iduals between twenty and twenty-five have a relatively 
low acid output. I personally believe that the acid re- 
sponse of an indiridual is as characteristic of that indi- 
vidual as the nose on his face. 

1 don’t believe — and we found repeatedly, that we could 
control this free acid in the treatment of ulcer — we could 
control it with this drip and with kaolin and with alkalis, 
and the greatest combining substance of all is food, but 
there are only about twenty different diets for the control 
of ulcer, and it is a chronic disease, and if you keep them 
on an unbalanced diet too lonp, you are likely to get 
avitaminosis. 

In the first place, we believe that the cause of ulcer is 
not acid but the cause of ulcer, like cirrhosis of the liver, 
must be a sensitization of the {rastric cell by something. 

All our experimental work shows that first cell death 
and then dip-estion and erosion by acid. The patient comes 
to us because he has an ulcer. He wants that ulcer healed. 
He doesn’t want his secretion altered, necessarily. 

Anything that will control the -secretion lonp enouRh to 
permit that ulcer to heal is the loftical thins-. 

At Jefferson we have been usinc in the wards this drip 
and we have been checkins them very carefully and we 
have had very Rood results for the period in which the 
drip was used. We have kept it as long as eighteen days. 
Vi’c have succeeded in healing enormous ulcers insofar ns 
the demonstration of the lesion by X-ray examination and 
in one or tivo instances by gastroscopy revealed. In the 
intervening period this method served to control the lesion, 
but my experience .shows in all probability two or three 
weela later they will revert back to their individual type 
of secretion: therefore, I feel if this method is used for 
two, or three, or four weeks in gastric ulcer especially 
(you don’t see the same changes in duodenal ulcer), this 
method, if it will control the situation so the original area 
of necrosis or whatnot can bo healed, then it has done the 
work which it was intended to do and for that reason I, 
for one, believe we can't expect a change in the sccrefoiy 
output of an individual. 

In our o-xperience healing doe.s take place with this 
method. 

DR. BURRILL B. CROHN (New York, N. Y.) : I have 
no personal experience with the aluminum hydroxide drip 
as a method of treatment for ulcer, but I should like to 
ask Dr. Emcrj- nhy the principles of Dr, M'inkclstein’s 
milk drip do not answer ail the requirements represented 
b}' the aluminum drip; has not the milk drip the same 
value of neutralizing acidity, day and night, and doesn’t 
It cover in addition the nutritive requirements of an ulcer 
patient on a minimum diet? Does it not answer the criti- 
cisms of Dr. Ivy insofar as there is no possible secondary 
or byeffect of the breakdown of aluminum hs'droxide into 
aluminum chloride? 

From the experience I have had with the milk drip, it 


answers all these and gives satisfactory result.s. I do not 
suppose it niters eventually the acid curve any more |h.m 
docs the aluminum hydroxide. 

For years it has been knovm that the ulcer palient’-t 
secretory curve is not altered. Nothing alters his acidity 
curve which is characteristic for the individual. During 
the course of treatment the ulcer heals under an nnacid 
substance. It heals, though the acid may persist. 

I should like (o ask Dr. Emery if he has experimented 
with the milk drip and whether he feels that the aluminum 
hydroxide has any advantage over the milk drip for the 
•same purpose? 

DR. EDWARD S. EMERY, Jr, (Boston, Mass., closing 
the discussion) ; I think I will answer Dr. Crohn first. 1 
don’t know that it has any advantage over the milk and 
soda drip. Personally I have not used the milk and soda 
drip. We tried this out because it has been reported that 
the secretion of hydrochloric acid remains lower than be- 
fore treatment, for several months after the freatmeut 
was started. If that should be true, which I don't know 
about, because we haven’t had an opportunity to study 
that point ourselves, then we have n method which will 
accompli.sh something which the milk and alkaline drip 
does not. But I can’t answer Dr. Crohn's question. 

The rest of the discussion seems to come down to the 
relationship of hydrochloric acid to ulcer. 

It -seems to me that it is perfectly clear. On the one 
hand, there is evidence that the acid doesn’t change with 
the periods of activity and periods of quiescence of an 
ulcer. If that is true, then there must be some other factor 
in addition to the acid, otherwise a normal stomach would 
be digested by its own acid. On the other hand, we have 
the evidence ns ably presented by Lindau and Wulff, and 
others, that if hydrochloric acid strikes tissue which 
doesn’t usually receive it, then a peptic ulcer develops. 
Therefore, it seems to me we have conclusive evidence 
that hydrochloric acid is related to a peptic ulcer in some 
way. 

Finally, the question of the Mann-Williamson dogs— I 
think there has been a lot of mi.sunderstnnding about that, 
Mann and Williamson went out to prove or disprove the 
relationship of hydrochloric acid to peptic ulcer, and that 
is what it seems to me they did do. They were able to 
show that unncutralizcd hydrochloric acid re.sulled in a 
peptic ulcer in an animal, but that if you neutralized the 
hydrochloric add, the ulcer did not develop. They didn’t 
try to say that that was the mode of production of an 
ulcer in a human being, and certainly we have got a great 
deal of evidence, or at least we know that the procedure 
of the Mann-Williamson operation docs a great deal more 
than just result in an unncutralizcd ga.stric juice. Hence, 
it seems to me, that all the literature, or all the data we 
have at the present time make.s it pretty clear that some' 
thing happens to break down the normal resistance of the 
mucous membrane to hydrochloric acid. 

I don’t know personally whether this treatment is going 
to be of any more value than the means of producing 
rapid relief, as Dr. Rchfuss has just said. I think it is 
useful becau.'c we have been able to bring patients under 
control, in the wav of relieving their pain more rapidly 
and in a more comfortable way than we have been able to 
do with any other kind of treatment. If it serves nothing 
more than to take care of the patient until such a time ns 
the normal healing procc-'s is accomplished through ade- 
ouate diet and general good hygienic treatment, then I 
think it may prove useful. 
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S INCE 1935 the literature has contained numerous 
articles dealing with the metabolism of Vitamin 
C. The majority of investigators (2. 6, 7, 10) finding 
a lower than normal excretion and blood level of as- 
corbic acid in a group of patients, have adopted the 
view that a deficiency of Vitamin C was present in 
these cases. In fact, it has been assumed that a state 
of asymptomatic scurvy is present in patients with 
peptic ulcer because of the low excretion levels found. 
In this connection it is worthy of note that Finkel (5) 
found the excretion of ascorbic acid to be low in a 
group of hospital patients with different conditions, 
but was unable to correlate this finding with any 
clinical phenomenon. Rivers and Carlson (4) found 
that in cases of hemorrhage from the gastro-intestinal 
tract, the ascorbic acid levels in blood and urine were 
low. They pointed out that the customary diet given 
to patients with peptic ulcer is likely to be deficient in 
Vitamin C. Lazarus (10) found Vitamin C deficiencj' 
in a group of fifteen patients with peptic ulcer, thirteen 
of whom had a history of bleeding or were bleeding on 
admission to the hospital. However, a smaller number 
of non-hemorrhaging patients also had low ascorbic 
acid levels of blood and urine. 

The purpose of this study was to gain more infor- 
mation concerning this apparent deficiency and to 
ascertain the amount of additional ascorbic acid neces- 
sary to maintain normal levels of excretion in patients 
with peptic ulcer. 

It has been the policy of the Gastro-intestinal De- 
partment of the Lahey Clinic to give orange juice to 
patients in the hospital for ulcer management. These 
patients receive two ounces of orange juice diluted 
with six ounces of water in divided amounts through- 
out the day. No cases of clinical scurvy have been 
noted in patients on this regimen. All the patients 
received houi'ly doses of an antacid, either colloidal 
alumina gel (amphojel) or tri-basic calcium phosphate 
(tricalsate). 

By our methods, the twenty-four-hour urine ex- 
cretion of ascorbic acid in normal individuals was 
found to be from 17 to 25 mg. per cent. These values 
are in keeping with those reported by others (2, 3, 4, 
5). Analysis of the first morning urine specimen has 
been shown to equal to Vs of the twenty-four-hour 
amount. This appeared to be a i-elatively constant 
fraction of the total twenty-four-hour excretion, so as 
a matter of convenience was used in this study. Blood 
for ascorbic acid analysis was taken from patients in 
the fasting state. The methods employed for urine 
analysis were those described by Har-ris and Ray (2) 
and that for blood by Farmer and Abt. All analyses 
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were carried out as soon as possible after the sample 
was secured. In all, 808 estimations were made on 2G4 
patients. 

The blood Vitamin C was estimated in twenty-seven 
cases of peptic ulcer. In many of these patients, the 
analyses were done daily for the period of a week in 
order to determine the daily variation. The urine 
Vitamin C** in these cases as well as in an additional 
thirty-nine cases was similarly analyzed. The same 
procedures were followed in a group of si.xteen normal 
individuals. The results are showm in Table I and 
Table II. 


Table I 

Ascorbic acid in the blood of nicer cases and normals 



No. of 
Cases 

No. of 
Esti- 
mations 

RanKo of 
Values 
in ms. Vc 

Average 
in mg. % 

Less Than 

1 mg. % 

Ulcer 

27 

86 

0.30—1.44 

0.63 

20 

Normal 

16 

20 

0 68— LSB 

1.44 

3 


Pi'om Tables I and II, it will be seen that there was 
a considerable overlapping of the results ; the average 
level of Vitamin C in the blood and urine of ulcer 
patients was appreciably less than that of normal indi- 
viduals. In patients on whom the blood and urine 
levels were followed from day to day, fluctuations 
amounting to 100 per cent were found. Furthermore, 


Table II 

Ascorbic acid in the urine of idcer cases and normals 



No. of 
Cases 

No. of 
Esti- 
mations 

Ranee of 
Values 
in mg. 9t> 

Average 
in mg. 98 

Less Than 
2.60 mg. 98 

Ulcer 

66 

290 

0.10—5.10 

1.20 

46 

Normal 

30 

51 

1,30—0.20 

4 05 

6 


the variations in the amount of ascorbic acid in the 
urine did not necessarily parallel that of the blood in 
the same patient, nor could these variations be ac- 
counted for by the diet. 

The fact that the patients with peptic ulcer were 
confined to bed while the normal gi-oup were engaged 
in their usual activities may be an influencing factor 
in the results found. In order to gain more informa- 
tion concerning this point, similar procedures were 

^<First mornine urine 
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followed in a f^tudy of the urine levels of ascorbic acid 
in exophthaimic Roiter cases, and in patients rcceivinir 
bed treatment for functional disease of the difrostive 
tract. The diet of both these groups was considered 
adequate in Vitamin C. The results are shown in 
Table III. 


Table III 

Ascorbic acid in the urine of cases of exo]>hthalmic 
Ooiter and functional diejestive diseases 


t 

( 

Jvo. of 
Cases 

No. of 
Estl- 
1 mations 

1 

, Kance cf 

1 Valucfl 
. Jn me. 

v^^era^re 
in mr. Kc 

Lm5 

Than 

2.S0 

niir.Cf 

» ExophtiialraJc 

I Goft/r 

25 

23 

, 0.33— 9.S 4 ! 

2.C0 


' runrtJor.al 

9 

23 

! 0.50— 7.2/) } 

2.Z0 

at 


From T.-iblc III it will be seen that the Vitamin C 
e.xcrction in these proups of patients who were con- 
fined to bed was similarly subnormal. The decreased 
levels of ascorbic acid in the urine of e.xophthalmic 
froitcr patients has been noted by others. 

It is our opinion that the above re.sulfs cannot be 
considered as conclusive evidence that an actual 
Vitamin C deficieney was present in the cases of peptic 
ulcer studied (Tables I and 11). Since it is believed 
that patients havinjr an actual deficiency of Vitamin 
C require relatively larper amounts of ascorbic acid 
before evidence of the 'Vitamin is found in the urine, 
we attempted to test the response of ulcer patients to 
the daily administration of Vitamin C by following the 
p.vcrction of ascorbic acid from day to day. Prelimi- 
nary work revealed that appreciable amounts of as- 
corbic acid appeared in the morninfr urine in all cases 
when -100 mj;. of \'itamin C* was Riven intravenously 
the previous nipht. Lesser amounts of Vitamin C pro- 
duced no rise in ascorbic acid in the morninp urine of 
most cases of peptic ulcer althouph normal individual.s 
showed an appreciable cfTcct from the administration 
of 300 mp. Accordinply. 300 mp. was given intra- 
venously each nipht and the first morninp specimen of 
urine analj-zcd for ascorbic acid in an additional group 
of cases. The re.sults are shown in Table IV. 


dilional group of patients confined to bod for func- 
tional dipe.stive disorders was added to this .series 
The results are shown in Table V. 

From the above tables it will bo seen (Table.s IV 
and V) that the intravenous administration of Vitamin 
C n-as more effective in increasing the amount of as- 
corbic acid in the urine of ulcer patients than was the 
same dose given by mouth. In normal individuals the 
method of administration did not appear to be a factor 
in the amount of vitamin e.xcretcd. nepardless of the 
method by which the Vitamin C was given, the re- 
sponse, as measured by the urine excretion of’ ascorbic 
acid, was greater in the functional disease group and 
normal group than in patients with peptic ulcer. 

Since 300 mg. of \h'famin C given orally each nipht 
at 10 p.m. increased the morning urinarv excretion of 
ascorbic acid (see Table V) the same dose was piven 
in divided portions of 100 mg. throughout the dav and 
the urinar>’ e.xcretion followed in an additional group 
of cases. The result.s of this series of cases are .shown 
in Table VI. 

As will be seen in Table VI, tlie general rc.sponse to 
300 mg. of Vitamin C given in divided do.scs was 
similar to that when tlie same amount was given in a 
single dose. The results ns a whole lend credence to 
the view that the requirement of Vitamin C is greater 
in patients with peptic ulcer than individtmls not so 
affected. 

Since 100 mg. of Vitamin C given orally three time.s 
a day resulted in an excess e.xcretion, it seemed reason- 
able to try smaller doses. Accordingly 50 mg. was 
given orally four times a day to an additional group 
o^f patients the results of which are shown in Table 

It would appear from the re.sulfs of Table Vlf that 
50 mg, of Vitamin C given orally four times a day 
furnishes an adequate amount for peptic ulcer patients 
whoso requirements of Vitamin C are greater than 
tho.se of normal individuals. Amounts greater than 
this are e.xcretcd in the urine. 

DISCUSSION 

Individuals showed wide fluctuations in their daily 
e.xcretion of ascorbic acid, both i)aticnts with peptic 
ulcer and the controls. These fluctuations occurred in 
the group studied, who received no ascorbic acid, and 


Table IV 

Ascorbic acid in the a.vi. urine of eases receiving 300 mg. of vitamin C intravenously each day at 10 p.m. — 
average valiie.s in mg. U for the groups are givett 


! " 
I 

1 1 

No. of 
Cases 

! 

- 1 

1 

DafS roHowc^I; 

= 1 » 

•4 


Uterr 

II 

1.9* ' 

6.17 

P.f-7 

21.4 

29.4 

39.3 

Ncrfral 

2 

4 20 

91.0 

1C2 

.... 





As ulll be seen from Table IV. the normal indi- 
viduals rc.sponded to the Vitamin C injections by e.x- 
cre-ting greater amounts of ascorbic acid than did the 
ulcer p.aticnt5. In order to test the influence of the 
method of admini.'tration, the same dose (300 mg. of 
Vitamin C*) wa.s given orally in a different group of 
patients and the urine e.xcretion followed. An ad- 

C c«^! H irxj MsdTjr It 
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in the various groups on different doses. It wa.s in- 
teresting to note the prompt fall from a high concen- 
tration to a subnormal value in any case in which the 
do.se of ascorbic acid was withhold for one day. We 
were unable to account for these variations in ex- 
cretion, ns the diet, medication, and method of de- 
termination of ascorbic acid remained the same in 
all cases. 

IVe believe that the extent of Vitamin C deficieney 
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in any one case cannot be ascertained from one urine 
analysis, but that the daily excretion levels must be 
studied for at least five days, and the response to 
dosage with ascorbic acid watched. (Other investi- 
gators (1) have been able to correlate the amount of 
Vitmain C in the diet over a period of months or 


C results in an earlier and greater excretion of as- 
corbic acid in tbe urine in normal individuals, and 
patients on other dietary management, than in 
patients with peptic ulcer. 

3. The amount of additional Vitamin C required to 
raise the excretion of ascorbic acid to normal in 


Table V 

Ascorbic acid in the a.m. urine of cases receiving SCO mg. of vitamin C orally each day at 10 p.vi. — average 
values in mg. for the groups are given 



No. of 
Cases 

0 

1 

2 

r 

3 

ays Followed 

4 

6 

6 

7 

S 

Ulcer 

11 

2.00 

2.62 

6.73 

16.2 

7.31 

17.6 

13.05 

13.4 

30.8 

Functional 

6 

1.02 

4.66 

4.87 

2?.f> 

68.0 

37.3 

21.2 

65 5 

.51.2 

Normal 

3 

4.05 

119 

104 

268 

— 



— 

— 
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years, with the plasma ascorbic acid, apparently 
making only one determination in each case. Since the 
daily variation may be great, and since the plasma 
ascorbic acid does not necessarily parallel the urinary 
excretion level, we were unable to corroborate this 
work) . 

The administration of Vitamin C to the peptic ulcer 
patients did not alter in any evident manner the 
clinical course during hospitalization. They felt as 
well but apparently no better than patients on ulcer 
or other dietai-y management who did not receive 
Vitamin C. The free hydrochloric acid was not in- 
fluenced by the ascorbic acid given. There appeared 
to be no difference as to the antacid used in the 
amount of ascorbic acid e.\'creted, whether used singly, 
in combination, or if a change from one to the other 
was made. The length of time required to produce a 
significant rise of ascorbic acid in the urine could not 
be correlated with any factor in the course of the dis- 
ease, the age, sex, diet or previous therapy. Patients 
with a history or presence of hemorrhage showed re- 
sults indistinguishable from those wthout hemor- 
rhage. Patients who had occult blood in the stool 
during the first few days of therapy could not be 
identified from others by the urine level of Vitamin C 
either before or during Vitamin C medication. 

SUMMARY AND CONCLUSIONS 

1. Evidence is presented to show that hospitalized 
patients on ulcer management have lower levels of 
ascorbic acid in the blood and urine than normal indi- 
viduals or patients with functional digestive disorders. 

2. Evidence suggesting that peptic ulcer patients 
require greater amount of ascorbic acid is demon- 
strated by the fact that daily medication of Vitamin 


patients with peptic ulcer appears to be 50 mg. four 
times a day. 

4. There appears to be no clinical evidence that 
ascorbic acid in doses large enough to maintain the 
excretion at the normal level is of any value in the 
treatment of patients with peptic ulcer with or with- 
out hemorrhage. 

5. It is suggested that the metabolism of Vitamin 
C is influenced by activity and that lower blood and 
urine values are found in patients resting in bed than 
in active individuals. 

REFERENCES 

1. Ingalls and Warren : New Enp. J. Med,, 217 :443, Sept, 9, 1937. 

2. Harris et ol: Laixect, 11:1488, 1936. 

3. Nisenson and Cohen: Am. J. RI. Sc., 194:63-70, July, 1937. 

4. Rivers and Crrlson: Proe. Staff Meet, Mauo Clinic, Jose ID, 1937. 
B. FInkle: J. Clin. Inve^tipatian. 16:687-593, July, 1937. 

6. Faulkner and Taylor: J. Clin, /nvestiffotion, 17:69-76, Jan., 1938. 

7. Wright et aJ: Areft. hit. Med., 60:264-271, Aug.. 1937. 

8. Wilbur and Wilder: Arch. Int. Med., 69:630-638, March. 1937. 

9. Wilbur and Wilder: Arch. Int. Med., 61:343-349, Feb.. 1938. 

10. Lazarus: jJnf. M. J., 2:1011-1015. Nov. 20. 1937. 

DISCUSSION 

DR. SARA M. JORDAN (Boston, Mass.) : Mr. Chair- 
man : I am really not at all qualified to discuss this paper 
because I am not a biochemist. My only excuse is that it 
was done under the wing of the Gastro-Enterological De- 
partment at our clinic by Dr. Chamberlin, a member of 
the Department, and our research chemist, Sir. Perkin; 
however, there are a few facts which seem to me rather 
suggestive from both the experimental and the clinical 
point of view. The first was this day-to-day variation in 
the results which it seems to me must he very carefully 
taken into account when we talk about sub-clinical scurvy 
as an experimental condition. 

Secondly, the fact that rest and activity seemed to play 
a part. That is perhaps a precocious conclusion, but at 


Table VI 

Ascorbic acid in the urine of cases receiving 100 mg. of vitamin C orally three times a day — average values in 
mg. for the groups are given 







Days Followed: 





No, of 
Cases 

0 

1 

2 

3 

4 

5 

6 

7 

Peptic Ulcer 

S 

1.50 

2.10 

2.36 

2.75 

3.17 

10.6 

23.2 

28.8 

Functional 

3 

2.10 

3.16 

4.52 

6.97 

31.7 

24.9 

24.0 

29,0 

Normal 

6 

4.05 

6.70 

13.2 

37.4 

13.6 

51.8 

37.1 
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it ifl by thc?e ilata. The lactaboHc demands 

apparently arc a factor in the fmdinjrs of the cevitamic 
ncifj 5tU(Iy. 

Thinily, it i.v interc^tinf: to noto the fact that the 
prc-’cncc of hemorrhage appeared to play no part in the 
variations ^vhich ^”crc found here. 


Chamberlin’s paper, 20 per cent of the people he cl.T^-ilird 
ns normal were low in C. and of his functional crmip 
more than 20 per cent were low in C; in other woril< it 
sc-ems to me it is a dilllcult problem to combat functional 
or deRonerative or infectious diseases unless we fuel the 
body properly. 


Tadle VII 

.Uenrbir nrid in thr a.v,. urine of cases rcccMnn 50 mej. of vitamin C oralhj four times a dav — averanc values 
jf! nif7. fnr the (iraup^ arc given 


1 

No. of 


1 1 

: 

IJl-rr , 

; 7 

' i.cr. 

l.r.o 

1.51 

}*cnct5<’'".al ' 

' 5 

l.co 

1.7C 

1.41 

Norrral 

4 

3.5.- 

S .?2 

22.1 


From the clinical point of view it was sucrt'cstcd that 
excessive vitamin therapy was certainly useless. It was 
nl«o sufTprested by the findinprs that vitamin therapy, brinpr- 
iny the cevitamic acid to normal, was a desirable thin*?. 
Whether or not it has any effect on the hcalinp: of the 
ulcer, wo who used to privc the low vitamin diets perhaps 
may doubt, because we certainly felt that in the days 
when we are now sure wo did not have enoupth Vitamin C 
in the diet, the ulcer hcalinp: did take place. 

In this matter it would bo of interest to ask Dr. Browm, 
who was pood enough to brine: with him a slide showing 
the vitamin content of various diets, from the IMnyo Clinic, 
to .«how the slide and discuss the paper. 

Finall.v, one little point which I think is of interest, and 
that is the fact that diirinc this .study Dr. Chamberlin 
and Mr. Perkin checked the vitamin content of hot orange 
juice. It is our custom to pive oranco juice diluted with 
hot water, because we feel it is better tolerated bv the 
ulcer patient, and sometimes bv other patients. Occasion- 
ally we hoar the criticism that orance juice lo«es its 
vitamin qualities thcrcbv. Dr. Chamberlin and Mr. Perkins 
checked that and found that the orance juice itself could 
be brought to the boilincr point without losing its vitamin 
qualities and, sccondlv, it could be diluted with hot water 
and still retain all of its Vitamin C. 

DK. PinUP W. BROWX (nochoster, Minn.): I always 
smile at the individual who comes callini: somewhere and 
didn't plan to talk or do anythin?: else and. wh^'n he is 
a.^ked to .'ay s')methinp:, has a whole pocketful of slides. 
n>aup:htcr) 

My excuse for this slide is that I was talkin?: at the 
Mi'.'i.'sippi State Mectinpr the week before la«:t, on nutri- 
tional problem*:, and Miss Mht^' Folev, of the Dietetic 
School of Xursini:, had prepared this slide for me as part 
of that talk. I am offerins: this slide not in any manner 
of means discu'sinc: the etiolopry or therapy of ulcer, of 
which I know nothinir. but merely to omnhasixe a point 
which apparentiv has been thoueht of more by the farmer 
and by his stock breeder, pcrh.ops. than by us. 

I think in these sacred walls here we can talk about 
diets, but when we p:ct outside the walks, there is no one 
xvi'trd that prives u? more pain than the di«cu«sion of diet.s 
by all people who come into the ofTice. (Lauchtcr) 

(Slide) It is intcrestinpr to note on this slide the low 
IcveU of vitamins in thc'c particular diets. The ulcer diet 
i' p.irticulnrly low in B and in C. I will le.avc the Ficrni- 
ficance of that to you. The hiirh vitamin diet was of par- 
ticul.arly prreat disappointment bec.'iuse it i.s hiprh only in 

and D, and I am not 'ure that we need that much A 
and D. 

A-' 5 *ou follow alonpT in the lontr variety of p:a.«tro-in- 
tr^tinnl ccnditior.« which arc not sprue, nor pellapn’a, nor 
ulo r, T'^r true ulcerative colitis, it i.s ama^inpr how de- 
r:c‘j'*nt mc-^t of th^o pr^pl#* live; n-s you will notice in Dr. 


Hay* PoIIowkJ ; 


.3 




.. 






3.23 

2.51 

C.73 

5.20 

5.72 

2.44 

s.ss 

9.00 

C.76 

7.RS 

23.9 

IG.S 

15.7 

- 



DU. EDV’AUD S. EMERY. Jr. (Bo.ston, Ma*^s.) : I 
should like to say a few words about this because wc have 
also been interested in this subject. 

It is prencrnlly aprreed by what mnv be called the exports 
in t))is Jine tliat the blood .^erum, or the blood plasma Icvch 
have no relationship to the decree of saturation, that is 
the amount of Vitamin C in the body wc have also found 
this; for example, one patient which wc studied Toquirod 
only fiOO milligrams of n.'corbic acid to become saturated, 
although his blood plasma level was 0.0; whereas another 
one whose blood plasma was 0.7, required 1500 millicrnnis 
of Vitamin C. 

Secondly, it is nl.«o aerced that there is no relationship 
between the blood values and the spill in the urine. IVc 
had one patient, for example, whose blood value was 0.0, 
who spilled 20 milliprrnm.s without any added Vitamin C; 
and another, 1.3C, who spilled none in the urine. 

Dr. Ralle showed this morninc that there is no threshold 
value for the blood level. Therefore, wc used the method 
of Heincman and Van Eckelen, whereby they saturate 
their patients with Vitamin C, pivinp: larpre doses by 
mouth until it spills over, and then wait ten days, saturate 
them ncain, and find how much it takes to produce an- 
other spill. By this means wc found that the daily re- 
quirement of the peptic ulcer patient, appears to be a 
little hichcr than the normal. The normal requirements, 
as friven by Van Eckolen and Ilcincman, are 0.85 milli- 
grams per kilocram of body weight per day. 

In the ulcer patients we have studied, it has varied 
from 0.91 to 3.2, with an averacre of 1.02. Therefore, this 
would succcst. that ulcer patients have a slitrhtly hiclier 
requirement for Vitamin C, but it is of no importance be- 
cause an extra oranco each day will take care of the 
deficit. 

DU. MARTIN' G. VOUHAUS (New York. N. Y.) : A 
word of caution ns wc ko into the discussion of the 
vitamin.s; It is well to recall that wc arc di'cussintc a 
vitamin which is water soluble and probably not rb>red in 
the body. Unle.'s we know a crent deal about the previous 
diets of these ulcer patients, ns wc do in experimental 
animals, it ks somewhat of an inaccuracy to speak of .*ub- 
saturation of any water soluble vitamin. 

Dr. Chamberlin pointed out that he studied these ca.'es 
for eirht days, and at the end of that time the.'^e patients 
were still not saturated. The dejrrec of saturation has been 
stated in the terms of one unknown, i.e. How lent: was 
any jriven patient on a subminimal intake? But other un- 
knowns have not been mentioned!, namely-— ‘the amount of 
any vitamin necessary for any jriven patient, which is 
modified by the ba^al mctaboli.sm of the individual, in- 
fection. the amount of work and other factors. Unless we 
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Chart 2. (1) Composite curve of free HCI in 38 duo- 
denal ulcers before operation. (2) Composite cur\'e of 
free HCI in the same 38 duodenal ulcers, 3 weeks after 
partial gastrectomy (without vagotomy). 

Xolc: Partial gastrectomy alone in duodenal ulcers with 
high pre-operative free HCI produced an immediate post- 
operatii’e achlorhydria onl 3 ' in 3 cases. (Persistence of 
vagal hyperirritability with retained secretory tissue). 

Briefly our studies have demonstrated the follow- 
ing; 

1. Patients with gastric ulcer who have either 
a high or a low preoperative free HCI practically in- 
variably have an achlorhydria without recurrences 
post-operatively. (Chart I) 

2. Patients with duodenal (or juxtapyloric) ulcer 
with a high pre-operative acidity (over CO — chiefly 
70-100) rarely get an achlorhydria (immediate or 
late) after partial gastrectomy. (Charts II and HI) 

3. Patients with duodenal (or juxtapyloric ulcer) 
with a normal free HCI (20-40) pre-operatively in a 
large per cent of the cases develop a post-operative 
achlorhydria without recurrences. Chart IV) 



Chart 3. (1) Composite curve of free HC! in 24 cases 
of duodena! ulcer with a very high pre-operative acidity, 
(2) Composite cur\*e of free HCI in the same 24 cases 
after partial gastrectomy without vagotomj’. All the cases 
in this group had repeated fractional test meals from 1% 
to 4 years post-operatively. Only I patient in this group 
developed an achlorhydria 9 months after operation. 4 
other patients had an immediate post-operative achlor- 
hydria. 

iVotc: In the entire group of duodena! ulcers, 69 cases, 
all with very high pre-operative acidity,_ only 8 (I39i) 
developed a post-operative achlorhydria. Apparently 
partial gastrectom}’ alone in patients with a high free 
pre-operative acidity produces achlorhj-dria in duodenal 
ulcers only in a small per cent of eases. 
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Chart 4. (1) Composite curve of free HCI in 23 duo- 
denal ulcers before operation with low acidity (20-10 free 
HCI). (2) Composite curve of free HCI in 7 of these 
cases (trace of free HCI persists). (After partial gas- 
trectomy \rithout vagotomy) . (3) Composite curve of free 
HCI in 10 of these cases — all 1C developed an immediate 
achlorhj-dria which persisted. (After partial gastrectomy 
without vagotomy). 

Note: In 23 cases of duodenal ulcer with a low normal 
free HCI (20-40) IG or 70%, developed an immediate 
achlorhydria. Apparently partial gastrectomy alone will 
produce an achlorhydria in most duodenal ulcers with a 
ioiv preoperative aciditj’. 

4. Patients with a high pre-operative acidity in 
duodenal ulcer form the group in which post-oper.itive 
recurrent jejunal ulcer occurs. (Chart V) 

5. Subphrenic anterior vagotomy plus parti.il g.as- 
trectomy produces an achlorhj-dria (immediately or 
later) in most duodenal ulcer patients with a very 
high pre-operative acidity. (Charts and VII) 

6. It is probable but not proved that the addition 
of this procedure, viz; anterior vagotomy, may pre- 
vent almost entirely post-operative recurrences in duo- 
denal ulcer. 

7. Because of the fact that gastro-ente'rostomy 
heals duodenal ulcer but favors the production of 
jejunal ulcer (probably by the effect of the increased 
gastric motor and secretory- activities on the jejunum) 
gastro-enferostomy plus subphrenic vagotomy has 
been advocated and used in the treatment of a small, 
selected group of duodenal ulcers. 

8. Finally-, a renewed, careful study of the tech- 
nique, indications, and results of subphrenic anterior 
or anterior plus posterior vagotomy alone or in combi- 
nation with other surgical procedures in the therapy 
of peptic ulcer seems highly desirable. 

DISCUSSION 

DB. IRVIN ABELL (Louisville, Ky.) : I really feel in- 
competent to discuss the material presented by the essayist 
since we have had no personal experience w-ith vagotomy 
and but a comparatively limited one svith massive re- 
section in duodenal ulcer. With your indulgence I will 
present our reasons for what may be regarded on the part 
of the essayist as ultraconservatism in our clinic. We re- 
gard peptic ulcer as primariB- a medical problem, assum- 
ing surgical significance only with its complications, 
sequelae and intractable chronicity. These are perfora- 
tions, repeated bleeding and obstruction due to cicatri- 
zation. A single ma.ssive hemorrhage is not regarded as 
an indication for operation; a chance for healing under 
medical treatment should be afforded until further bleed- 
ing or chronicitj- demonstrates its futility. Chronicity in 
spite of appropriate treatment is accepted as a failure of 
the latter and an indication for operation. Since duodenal 
ulcers do not show a tendency to malignant degeneration, 
it has been argued that chronicity alone doe.s not justify 
resort to operation. The danger of perforation, the menace 
of hemorrhage, the possibility of obstruction and the con- 
tinued discomfort produced by the chronic ulcer, which 
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proves resistant to an intelligently planned medical treat- 
ment, afford suificient grounds in our opinion to negate 
this assumption. The discussion this afternoon has con- 
firmed our belief that the cause of duodenal ulcer remains 
submerged in obscurity, and furthermore that achlorhydria 
is not a sine qua non for healing. With these postulates 


Chart V 

Recurrent jejunal ulcers after partial gastrectomy 
without vagotomy 


Name 

Pre-operative 
Free HCl 

Post-operative 

Complication 

Wyclie 

76 

20 

Jejunal ulcer, perfor- 
ated. Ccas^ 

Stronpen 

77 

40 

Jejunal ulcer with 
hemorrhage 

Wevjp 

95 

42 

Jejunal ulcer. • 

penetrating 

Eisenberc 

62 

4g 

Jejunal ulcer, 
penetrating 

Chose 

60 

78 

Jejunal ulcer. Ceased 

Clarin 

60 

88 

Jejunal ulcer, 
penetrating 

Berger 

78 

80 

Jejunal ulcer, 
hemorrhage 

Friedman 

100 

80 

Jejunal ulcer, 
hemorrhage 

Plotflhy 

130 

62 

Jejunal ulcer, 
hemorrhage 

Beer 

64 

60 

Jejunal ulcer, 
penetrating 

Coopersmith 

90 

110 

Jejunal ulcer, 
penetrating 

Guameri 

24 

30 

Jejunal ulcer, 
penetrating 

Zeis 

7B 

73 

1 

Jejunal ulcer, 
penetrating 


Note! In 13 cases with jejunal ulcer after partial pastrectomy tor 
duodenal ulcer, all but one case had a hieh pre-operative free acidity. 
Is it possible that the addition of hieh. anterior subphrenic vacotomy 
in this ^roup would have prevented or lessened the occurrence of 
jejunal ulcer by producing an achlorhydria? 

established in our belief "vve have employed the more con- 
servative operations, selecting* for each individual case the 
one best suited for the correction of the pathology it pre- 
sents. When the ulcer is situated on the anterior ■wall of 
the duodenum and the parts can be satisfactorily mobi- 
lized, excision of the ulcer with a modified pyloroplasty 
gives a mortality rate of approximately one per cent and 
a freedom from symptoms in approximately ninety per 
cent. When location of ulcer or fixation of the parts do 
not lend themselves to this procedure, destruction of the 
ulcer with the cautery combined with a posterior gastro- 
enterostomy will give approximately the same results as 
to mortality and relief of symptoms. With marked ob- 
struction a posterior gastro-enterostomy may be done wdth 
reasonable safety and with reasonable assurance of relief. 
These conservative procedures will meet the indications in 
the majority of simple duodenal ulcers and the results ob- 
tained place the burden of proof upon advocates of other 
methods to show just cause for such advocacy. When the 
ulcers are multiple, and they are in from five to six per 
centr when situated on the posterior wall, difficult of access 
and so calloused as to render healing difficult: and when 
so situated the ulcer has perforated into the head of the 
pancreas with fixation of the duodenum and pylorus to 
the latter organ, we have come to the resection of the duo- 
denum and pylorus. The extent of the resection in such 
instances is determined by the local pathologj% either a 
Billroth I or II as local conditions permit. We have not 
employed massive resections with the avow'ed intention of 


producing achlorhydria, since this condition is neither 
essential for the healing of ulcer nor necessary in the pre- 
vention of recurrence: furthermore, permanent achlor- 
hydria disrupts the physiology of digestion, the ultimate 
effects of which while still undetermined may conceivably 
be distressing. Since w’e have had this experience, namely, 
a low operative mortality and a high percentage of relief, 
we feel that conservative surgical procedures plus intelli- 
gent supervision on the part of the gastro-cnterologist or 
internist, offer a method of treatment preferable to the 
more radical application of surgerj* in the treatment of 
duodenal ulcer. 

DR. JULIUS FRIEDENWALD (Baltimore, Md.) : Dr. 
Winkelstein and Dr. Berg have presented an important 
paper. 

If hjT)erchIorhydria plays as important role in the eti- 
ology of ulcer as many of us maintain and as it is 
certainly largely involved in the prevention of its healing, 
any measures by means of which hyperacidity can be over- 
come and achylia brought about should bo employed in 
order to effect complete healing. 

It is interesting to learn from the work of Drs. Winkel- 
stein and Berg that this can be accomplished by means of 
vagotomy in association wdth other surgical procedures. 

In a series of experiments on dogs reported some years 


Chart VI 

Partial gastrectomij with anterior vagotomy for duo- 
denal nicer folloiued by achlorhydria 


Nome 

Pre- 

operative 

Free 

HCl 

P 

Immedi- 

ate 

ost-opcratlve 

late 

Follow-up 

Kohn 

74 

30 

2 yrs. 14 — 3 yrs. 0 

6 

yrs. WcD 

Sussman 

116 

0 


6 

yrs. well 

Dcstler 

70 

30 

1 yr. 0 

4*4 yw. vrcllj 

Asseo 

90 

40 

1 yr. 0—4 yrs. 0 

4 

yrs. wcU 

Frelch 

100 

0 

6 mos. 0 

2 

yrs. weU 

Richardson 

80 

0 

I yr. 0—4 yrs. 0 

C 

yrs. well 

Gluck 

100 

20 

4 yrs. 0 

6V4 yrs. well 

Goodman 

100 

0 

2 5TS. 0 

4 

yrs. well 

Kaplan 

110 

20 

4 mos. 0 

C 

yrs. weD 

Kanofsky 

96 

46 

10 mos. 0—1 yr. 0 

6 

yn. well 

Krellan 

90 

0 

8 mos. 0 

7 

yrs. wcD 

Bader 

76 

20 

6 mos. 20 — 2 yrs. 0 

6 

yrs. weD 

Haggett 

62 

0 

4 mos. 0 

7 

yrs. w<dl 

Levine 

80 

0 

2 yrs. 0 

8 

yrs. well 

Meyer 

90 

0 

2 yrs. 0 

9% 

yrs. wcD 

Pavel! 

90 

0 

lU ” 0 

9 

yrs. wcD 

Greenberg 

62 

22 

4 mos. 0 — 5 yrs. C 

C 

yrs. weD 

Rosen 

74 

0 


3 

mos. WcD 

Podol 

90 

0 

7 mog. 0—7 yrs. ( 

8 

yn. wcD 

Ehrcnbcrg 

94 

20 

7 mos. 0—4 yrs. C 

7 

yrs. wcD 

Fichter 

58 

0 


4 

yrs. weD 

Coopersmith 

110 

0 


5 

yrs. weD 

Hyman 

SO 

0 

2 mos. 0 

2 

mos. weD 

Baxter 

94 

12 

1 yr. 0 

9% yrs. wcD 

Bucholtx 

106 

0 

1 yr. 0 

2% yrs. weD 

N. Cohen 

SO 

4 

2 yrs. 0 




Note; 25 c^es of Duodenal Ulcer with very hish pre-opemtive 
acidity. 16 developed an achlorhydria immediatiy and the other 10 
dev’doped an achlorhydria in 4 months to 8 years. AD 25 eases foUowed 
for 4 to 9 years and in all cases were welL The vaffotomy is ap- 
parently harmless. 
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5po bj’ Dr. Feldman and myself, the obsen-ation was made 
that by means of vaRotomy alone changes in the gastric 
secretion due to section of the vagus were inconstant and 
that there was likewise a general tendency for the se- 
cretion to return to normal after a time when diminished 
as the result of this operation. 

ClIAKT VII 

Partial gasirectomy with anterior vagotomy for duo- 
denal ulcer followed by persistent free acid 


Pcrtt'Operat.t\c Frw HCl 

Pro- 


Kame 

operative 
Treo HCl 

Immediate 

Late 

Follow-up 

WoHnsky 

S3 

30 

1 

rr. 

30 

8 

yrs. well 





yrs. 

30 



Ilodc? 


CO 

c 

moe. 

22 


yrs. well 

Sliincr 

74 

20 

7 

mos. 

10 

C 

yrs. wcU 

LiHtfnbcrr 

yo 

20 

4 

mos. 

30 

0 

yra. well 

Kurchiek 

133 

30 

1 

yr. 

22 

jj 

jTs. well 


Partial gastrectomy icith anterior vagotomy for duo- 
denal ulcer followed by persistent free acid (no 
follow-up) 


Name ! 

Pre-operative IlCl j 

Post-operative HCl 

Gilman j 

lOJ 


16 

Marpsi 

104 


30 

Zawtlz j 

7s 

l 


£0 

In 6 easea followed op. 
cnrrcnccs. 

In 3 cases add persL«tod 

the acid pcp«isled but there were no re- 

(thcre was no follow-up) 

Summary : 

Total number of ea«es 

(Immediate 
Achlorhydria ( 

(Later 

34 

IC 

10 


Persistent Acid (for 4 months to 2 
Persistent Acid (no follow-up) 

years) 

5 

3 


Conclusion; In duodenal ulcers with hirh pre-operative acidity, 
partial raslrcctomy alone results in achlorhydria only in a rrnall per 
cent ot the cases ( 131 “,). In duodenal ulcers seith hich pre-operative 
ccidity partial rastrcctoniy plus anterior suhphrcnie vaeolomy is 
follosred by achlorhydria in a high per cent of the eases (itetl. 

Similar results were obtained from subphrenic vagotomy 
as well as from section of other portions of the nerve. 
Due to this uncertainty it is possible that the very favor- 
able results obtained by Drs. IVinkelstein and Berg arc 
due to the combined effect of the gastric operation and 
vagotomy. 

DK. ALBERT J. SULLIVAN (New Haven, Conn.) : A 
view was c.vpressed earlier this afternoon that acid isn t 
the only factor in the production of ulcer and I submit 
that we arc already approaching a point where we can 
begin to formulate a theory as to the mechanism behind 
the ulcer problem. V"e have the observations of Harvey 
Cushing that the h\-pothaIamic lesions produce gastric 
ulcerations. Vc have studies of those interested in the 
personality of patients with ulcer, their driving dynamic 
personality which keeps them on the go all the time; that 
plays a role in the ulcer mechanism, and the report of Dr. 
Nechcles last year, physiological c.vperiments stressing 
the point that acetylcholine as liberated by the parasym- 
pathetic nervous system by stimulation of the vagus, may 
bo the chemical mechanism of the production of peptic 
ulcer, and today we have further evidence given by Dr. 
Winkclstcin that this vagus factor is important. 

It is a very complicated mechanism; it isn't neurogenic. 


purely neurogenic, or purely psychogenic, or purely the 
chemistry of the autonomic nervous system, but a combi- 
nation of all three; and I wish to mention a very unusual 
case which I have had the opportunity of seeing," a patient 
with myotonia congenita, a disease resulting in a stiffness 
of the muscle.s caused by an c.vcess of acetylcholine and 
that can be relieved by giving the patient quinine, which 
prevents the action of acetylcholine on the cells. 

This patient had an intractable duodenal ulcer. His 
myotonia was relieved by quinine and so wore his ulcer 
sjTnptoms. 

Purely on a theoretical basis I am using quinine in a 
small group of selected cases in an attempt to prevent 
ulcer recurrences. It is too early to even report on the 
results. 

We have also used atropin to neutralize the chemical 
effect of vagus stimulation through a different mechanism, 
and I believe all we need are a few more facts to bridge 
the gaps between all these theories and w'c can soon have 
a complete, logical exposition for the mechanism of peptic 
ulcer. 

DR. BORIS P. BABKIN (Montreal, Canada) ; I .should 
like to discuss this paper from a physiological point of 
view. I must confess that to me such operations as, e.g., 
a subtotal gastrectomy or section of vagi docs not look at 
all physiological. However, the aim of Dr. Winkclstcin 
and Dr. Berg's operation was to diminish the gastric 
acidity, and it seems that the only sure surgical way to do 
it was that adopted by them. The justification for the 
anterior vagotomy is that at the cardia the anterior or 
left vagus is a mixed nerve, which contains fibres from 
the left and right cervical vagi. The mixing of the vagal 
fibres occurs above the diaphragm. Therefore the section 
of the left or anterior vagus branches at the cardia will 
diminish to a certain extent the secretion in all parts of 
the stomach. 

I should like to ask Dr. Winkclstcin how he explains 
that an ulcer reappears more often after the operation 
for duodenal ulcer than after the operation for gastric 
ulcer. I understand that during the operation for gastric 
ulcer a much greater part of the stomach is removed than 
during the operation for duodenal ulcer. However this 
docs not seem to explain everything. La Barre (Bruxelles) 
showed, e.g. that the secretory function of the fundus, nr 
“poch ii air” as the French arc calling it, i.s in normal 
conditions under a lesser vagal control than the same 
function of the corpus of the stomach. However, under 
certain circumstances the relations may change. This w.is 
demonstrated by La Barre in a following wny. One dog 
has a gastric pouch formed from the fundus (poch a air”), 
another possessed a pouch formed from the corpus. The 
gastric secretion was activated by means of insulin which 
stimulates the vagal centre in the brain. The corpus pouch 
responded to administration of insulin by a copious se- 
cretion already on the second day after the operation. The 
fundus pouch, on the other hand, required from two to 
three months to acquire the ability to secrete gastric juice 
under the influence of insulin. Since not so much organ 
is resected in the case of duodenal ulcer, than in the case 
of gastric ulcer, the secretory' function of the vagus is, 
in the first case, very little affected by this operation or 
is more quickly restored than in the second case. But 
the possibility of the restoration of the vagal secretory 
function must he kept in mind. •, 

DR. ASHER WINKELSTEIN (New York, N. Y., 
closing the discussion) : I am indebted to the discussers 
for their interesting observations. 

With reference to Dr, Abell's statement that achlor- 
hydria may not be the sine qua non for the healing of 
ulcer, we feel definitely from a veo' ioag experience srith 
a large series of surgical cases that it is definitely the sine 
qua non for the prevention of ulcer recurrences. In oar 
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experience we have yet to see a true recurrent ulcer in the 
jejunum after a partial gastrectomy which is followed by 
a false or true pchlorhydria. 

Our experience with gastro-enterostomy is unfavorable. 
We found a high percentage of recurrences. We believe 
at present that partial gastrectomy is the operation of 
choice for gastric and duodenal ulcer. We believe that 
subsequent work may prove that certain cases of duodenal 
ulcer may be subjected to gastro-enterostomy plus sub- 
phrenic vagotomy. 

With reference to a question as to the harmful effects 
of postoperative achlorhydria, we have a large series of 
patients followed up for fifteen years who had an achlor- 
hydria after partial gastrectomy. Many of these had a 
true achlorhydria, jthey have not shown any anemia or 
other harmful effects from the achlorhydria. 

.. Professor Babkin has asked me to explain why it is that 
we get achlorhydria and no recurrences after gastric 
ulcer, whereas we get acid and recurrences after duodenal 
, ulcer in some cases. We have found in gastric ulcer that 
the pre-operative acidity is quite low. Post-operatively 
there is invariably an achlorhydria. It is true achlorhydria 


as proved by histamine and neutral red. Since it is a true 
achlorhydria, there are two possibilities; one that the 
secretory tissue is almost completely excised, and the other 
a gastritis is present which inhibits the glands. It is 
possible that the two together are responsible for the 
achlorhydria. 

In gastric ulcer where the lesion is at the lesser curva- 
ture angle a larger resection is forced on the operator 
than in duodenal ulcer. 

The final point, made by Dr. Sullivan, seems to concern 
itself with the question of terminologj’. We believe one 
should differentiate sharply between the ultimate cause of 
peptic ulcer and the mechanism by which it is produced. 
At present I think the ultimate cause is one of throe 
possibilities, psychogenic disease, ductless gland disease, 
and possibly an inflammatory disease, gastritis or duo- 
denitis, leading to ulcer. Concerning the mechanism, I 
believe all observers will agree with me in saying that 
three factors are of vital importance there, viz; the 
irritant, the acid and the tissue susceptibility factor. The 
second, or acid factor, seems of central importance in the 
ulcer problem. 


The Development and Healing of Gastric Ulcer — A Clinical, 
Gastroscopic, and Roentgenologic Study 
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and 
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T he essence of the ulcer problem is to be found in 
two closely related processes: the pathogenesis of 
the lesion and the mechanism of healing. For the past 
several years we have been engaged in a careful study 
of gastric ulcer, focussing our attention upon these 
two aspects. It is apparent that the only objective 
methods available for the protracted obser\’ation of 
ulcer are those of roentgenology and gastroscopy'. 
Frequent use of both of these methods has been made 
in the patients under observation. 

A year ago a preliminary report (1) was published 
in which it was pointed out that X-ray and gastro- 
scopy are complementary rather than competitive 
methods of examination. We have frequently noted 
that small ulcers, visible gastroscopically, may not be 
seen by X-ray and, on the other hand, that ulcers 
identified roentgenologically may not be found gastro- 
scopically. In this latter group the lesions usually 
occur in the so-called gastroscopic “blind areas,” par- 
ticularly along the lesser curvature of the antrum and 
on the posterior wall of the body of the stomach near 
the lesser curvature. The importance of checking 
gastroscopically a negative X-ray examination, or vice 
versa, is comparable to that of checking the fluoro- 
scopic examination uath films. 

A careful study of the appended ease reports will 
reveal the extent of these discrepancies and will also 
show that occasionally' the same ulcer may be seen at 
one gastroscopic or roentgenologic examination and 
not be seen at another time even u-ith the same 
method, although the lesion is known to be still 
present. 

Bead before the American Gastro-Enterolorrical Association, Atlantic 
City. May 2. 19S8. 


This article is based primarily upon fourteen cases, 
chosen to illustrate certain definite points. A brief 
summary of these cases and protocols of the gastro- 
scopic and roentgenologic e.\-amination3 in each are 
given. The important points to be brought out are: 
(1) that an acute ulcer may’ appear and disappear 
quickly; (2) that an ulcer may increase in size; (3) 
that after complete healing has taken place an ulcer 
may recur in approximately the same location or in an 
adjacent area; (4) that symptoms may be entirely' 
absent; (5) that the mucosal changes may vary from 
a perfectly normal mucosa to superficial, atrophic, or 
hypertrophic gastritis, w’ith or without hemorrhages 
or pigment spots; (G) that the rate of healing varies 
greatly in different cases ; (7) that adequate nutrition, 
acid neutralization, and avoidance of concurrent in- 
fection are important in promoting healing; and (8) 
that those cases exhibiting delay'ed healing are often 
accompanied by interference with gastric emptying 
and usually’ with narrowing of the antrum. 

PATHOGENESIS 

Theories of ulcer formation have been generally’ 
divided into the chemical, infarctive, traumatic, and 
inflammatory (2). Gunzburg (3) in 1852 related 
gastric ulcer to the effect of the gastric juice on the 
mucous membrane. Subsequently Rokitan.sky (4) and 
R. Virchow (5) postulated the concept of organic or 
functional closure of the vessel with resultant hemor- 
rhagic or anemic necrosis and digestion of the necrotic 
tissue by the gastric juice. The.se views were sup- 
ported by Hauser (G), von Bergmann (7), and many 
others, and have been the prevailing theories of ulcer 
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Fie. 1 (Case 1). Three of the six ulcers found on Janu- 
ary 25, 1935, are well shown. Note their complete disap- 
pearance by February 25. The large ulcer adjacent to the 
gastro-enterostomy stoma, found Januarj’ C, 1937, was 
found in a control examination, produced no simiptoms, 
and subsequently was found to have healed completely, 

formation. There is evidence that abnormal trauma 
may play a role in the development of ulcer but there 
is ever}- reason to think that this is a rare occurrence. 
The fourth theory, namely the inflammatory basis of 


ulcer, has in recent years been most ardently .sup- 
ported by JIo.szkowiez (8), Konjetzny, Puhl (9) and 
others. The evidence ofTered is chiefly pathologic. This 
point of view is well stated by Konjetzny in the follow- 
ing paragraph: 

“Es ist gleich oin Streitpunkt vorwegzunehmen, der 
sich darauf bezieht, ob die drei Formen dcr gcsch- 
wiirigen Bildung im JIagen und Duodenum (Erosion, 
akutes und chronisches Ulcus) ineinandcr (ibergehen 
Oder ob das typische Ulcus von vomherein in seiner 
Form vorausbestimmt ist, wie es vor werden: das 
typische Ulcus dcs Magens wid dcs Duodenum aitstclit 
aus einer Erosion, der erste Vorgang der Geschioilrs- 
bildung spicU sich also in dcr Schlchnhaut ah* (10).’’ 

It is important to point out that this concept re- 
sembles the chemical theory in that it postulates a 
progressive penetrating process. 

There is abundant e.xperimental evidence that the 
ulcer process begins in the mucosa and penetrates into 
the submucosa, and muscularis. The clinical behavior 
of peptic ulcer is, of course, in accord with this view 
for it is well recognized that a chronic ulcer may 
undergo massive hemorrhage or acute perforation — 
a process presumably due to extension and penetration 
of the lesion. Relatively few direct, objective, clinical 
observations have been reported to substantiate this 
assumption. Berg (11) has published two roentgeno- 
grams of a gastric ulcer taken at an interval of one 
and a half years definitely showing an increase in size. 
Ten days after the last c-xamination the ulcer per- 
forated. Buekstein (12) refers to the "gradual in- 
crease in the size of a gastric niche coincidental with 
aggravation of the clinical symptoms. Forssell (13) 

our*. 


Case l 

H. M., Female, Age 33, Unit No. 1201,21, X-ray No. 37702 

The patient had had gnawing epigastric distress from 1928 to 1930 when a posterior gastro-enterostomy was per- 
formed. Distress recurred in 1934. The patient entered the hospital January 21, 1935, and was discharged symptom- 
free February 27, 1935. During 193G there was no definite distress even at the time of the gastroscopic demonstration of 
ulcer in November, 1930, and January, 1937. The distress recurred in July, 1937, but no studies were made (patient did 
not report). Maximum free acidity (control aspiration) 32. The roentgenologic and gastroscopic data follow: 



X-TIAY 

GASTItOSCOPy 




Ulcer 

Mucosa 


Two rastric ulcers just above the 
opposite the rastro-enteros- 
towy stoma ; upper one, 3 tnm. 
wide, 2 mm. deep ; lower one. 8 
mm. wide. 5 mm. deep. 

I.2S-S& 

Six shallow ulcers olontr lesser 
curvature, four in s line and two 
on the anterior walL The upper- 
most ulcer was the l-inrcst, ap- 
pcarini: to be about 4 cm. lonp. 

Edue of ulcer* hjrperemic. mucosa 
otherwise ruJemal; irnstnventcros- 
tomy with pyforus-fifcc activity. 



2-25-33 

Ulcers healed. 

One Bmal! hemorrhairic erosion In 
anterior wall: larjr® pirment spot, 
lesser curvature; rUcht toperficial 
fjastrill* hinh on lesser curvature 
and about the traatro-enteroslomy 
stoma. 



5-10-35 

JJo ulcer. 

Two small rnucosal Iicmorrhatres, 
Itsser curvature. 



7-18-35 

ulcer. 

Kormsl- 



3-25-3C 

Ko ulcer. 

Two pijrment spots !>enenth cardia. 

I 


ll-ll-3<; 

Two thalJow ulcers between stoma 
and pylorus. 

Jiormal. 

‘ J-t’.JT 

ulcer? 

J-C-37 

Larre marjrinal ulcer In the rastrlc 
mucosa adjccent to the rastro- 
enterostomy ttoma. 

Mucosal hemorrhaees of lesser curra- 
ture— one hemorrhaete erosion of 
lesser curvature. 




So ulcer seen. 

Chronic hypertrophic jrastrltfs of 
lesser curvature above the antrulua. 


No elc-r. 
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implies such a process in the clause, "If the disease 
process wns the upper hand and necrosis and infiltra- 
tion proceed*. . Cole’s conception (14), on the other 
hand, is that “the pathogenesis of ulcer is similar to 
that of a boil. The ulcer begins as an area of inflam- 
mation within the wall of the gut, and as this goes on 

Case 2 

L. H., Female, Age 2i, Unit No. 12S2SS, X-ray No. 

sseze 

The patient entered the hospital JIarch 18, 1935, be- 
cause of an epigastric “pressure sensation” of one year’s 
duration, intermittent, relieved by vomiting. She was dis- 
charged symptom-free March 30, 1935, on “Sippy” manage- 
ment. April 11th she was readmitted because of the 
passage of a tarry stool. The stools soon became negative 
for occult blood on ulcer management and the patient was 
discharged May 13, 1935. Indefinite abdominal distress 
has continued to date (December 22, 1937), not of the 
ulcer tjTJC, and induced apparently by fatigue and 
emotional disturbances. Maximum free acidity (Ewald) 
31. The roentgenologic and gastroscopic data follow: 


X-RAY 


GASTROSCOPY 




Ulcer 

Mucosa 

3.5*35 

No ttlcer 

. i 

3-8-35 

Red bJeedinff 
shallow* ulcer, 
upper lesser 
curvature. 

Normal. 

j 5-2045 

1 No ulcer 

j 

3-23-35 

No ulcer seen. 

Hypertrophic 
trastritis at 
the site of 
the nicer. 

4-20-35 

No ulcer ' 

i 

4-24-33 

Marked grar- 
yellow ulcer 
in the area 
of hyper- 
trophic pas- 
trith. 



1 

5.10-35 

Shallow ulcer. 

No sastritis. 


i 

i 

1 

7-16-35 

No ulcer. 

No trastrilb: 
small bemor- 
rheges in the 
mucosa in 
the fornix. 



3-244C 

No ulcer. 

No pastritis; 
strcak-like 
hemorrhage 
in region of 
old ulcer. 


to liquefaction necrosis, it breaks into the lumen of 
the gut, and then the necrotic core i.s extruded into the 
lumen or it may also simultaneously break into the 
peritoneum.” Extension of a lesion once formed is not 
compatible with this concept. 

Gutzeit and Teitge (15) have well described the 
breakdown of an "Ulcusrezidiv” with recurrent ulcer 
formation as observed gastroscopicaliy : 

“Jede Ulcusbeilung passiert dieses Stadium der un- 
genugend gefestigten Narbe. Hierbei sind die UIcus- 
rander rwar schon zusammengezogen. Zwischen ihnen 
aber befindet sich ein feiner Spalt, aus dem ein heller 
Fibrinstreifen hervorscheint. In dieser Phase sind die 
Beschwerden meist abgeklungen, und rontgenologisch 
ist cine Ni.sche nicht mehr darstellbar. Das Ulcus 
Echeint also nach dem klinischen und rontgenologi- 
.'chen Befund geheilt zu sein. Bei der gastroskopischen 
Kontrolle wird er.=t der verhangnisvolle Irrtura solcher 
Annahme aufgezeigt. Das Ulcusrezidiv dcs ungeheil- 
ten Uicu.s kann nur bei rechtzeitiger Kenntnis des 


oberflachenanatomischen Befundes verhutet werden. 
Denn gestattet man einem solchen Kranken eine 
Lockerung seiner diatetischen Lebensweise, domi 
brechen die eben verklcbien Ulensrdnder wiedcr ausci- 
nander, mid der offene Gcschwiirskratcr irilt wiedcr 
zntage,* ein Ereignis, das eine mehrwochige Ulcus- 
behandlung um ihre Fruchte zu bringen vermag, Nicht 

Case 3 

R. M., Female, Age 56, Unit No. U5262, X-ray No. 

45939 

The patient entered the hospital Februar>' 7, 1935, be- 
cause of periodic epigastric distress of three years' du- 
ration. She was discharged on ulcer management February 
20, 1936, but she did not follow the program carefully. 
Distress recurred in August, the crater recurred, and the 
patient was readmitted October 22, 1936. The pain dis- 
appeared, the crater decreased in size, and the patient was 
discharged November 11, 1936. In January, 1937, the pain 
recurred and the crater had enlarged. The patient was 
instructed to remain in bed at home on strict Sippy man- 
agement for one month and was finally induced to continue 
the strict program for a year. Neither the pain nor the 
ulcer has reappeared. Maximum free acidity (histamine) 
100. Gastroscopy was not performed (resistance at the 
cardia), but the roentgenologic findings are tabulated: 



X-RAY 

CASTJIDSCOPy 



• Ulcer 

Mue(»sa 

2-11-36 

Gastric ulcer beneath eardia, 
12 mm, wide, 6 mm. deep. 

(Gastro- 
scopy not 
performed 
because of 
resistance 
at the 
cardia). 


3-14-36 

Scar, but no crater {pain 
gone). 



10-1-36 

Crater in eame place, 19 mm. 
wide, 13 mm. deep (recur- 
rent distress). 



U-10-3G 

C mm, wide. 5 mm. deep 
(pain gone). 




15 mm. wide. 9 mm, deep 
(recurrent pain). 



3-9-37 

No ulcer (pain gone). 



64-37 

No ulcer (pain gone). 



6-10-37 

No ulcer (pcin gone). 



10-19-37 

No ulcer (pain gone). 

1 


12-28-37 

No ulcer (pain gone). 



3-31-38 

No ulcer (pain gone). i 




eine Lockerung, sondern eine gewissenhafte IVeiter- 
fuhrung der diatetischen Behandlung kann solchen 
Schaden w/rksam verhiiten.” 

The sudden appearance of an acute ulcer and its 
subsequent rapid healing has been noted rather fre- 
quently in our studies. An excellent illustration is 
that of Case 1 (Fig. 1) in which six discrete ulcers 
along the lesser curvature were observed gastroscopi- 
cally on January 25, 1935. A month later they had 
disappeared, leaving no trace behind. A similar 
proces.s occurred in Case 2, the protocol only being 
given. The.se small ulcers were scarcely visible roent- 
genologically. 

Definite evidence has been obtained in several of the 
cases under observation that small ulcers may in- 
crease in size (Cases 3 to 11 inclusive). In Case 3, 
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Fig. 4 (Case 5). The variation in the size of the ulcer is apparent. The constant 
narrowing of the antrum is well shown in four of the six views. 


roentgenologic evidence only is available but this is 
definite as may be seen from Fig. 2. In Case 4, 
the most definite evidence of increase in size is the 
roentgenologic in which the marked progression of 
the lesion is unmistakable if one compares the initial 
film, taken 4-21-36, with the later one, taken 10-12-36, 
Pig. 3. In Case 5, the variations in size observed 
roentgenologically may be easily seen in Pig. 4. 
Similar changes were seen gastroscopically. In Case 
6, the variations are clearly shown roentgenologically 
in Pig. 6 but are perhaps more difficult to follow 
in the protocol of the gastroscopic examinations. It 
is significant in this connection that estimation of 
the size of the lesion is more difficult gastroscopically 
than it is roentgenologically. In Case 7, the protocol 
shows clearly the changes in the size of the lesion 
as observed both roentgenologically and gastroscopi- 
cally. In Case 8, the X-ray e.\-aminations were definite 
but the gastroscopic evidence was even more con- 
clusive, Fig. 6. In this instance the localization of 
the lesion was facilitated and made more exact gastro- 
scopically by the constant finding at the site of the 
ulcer of an unusual pattern of the rugae. The decrease 
in the size of the ulcer from April 4 to April 14 and 
its reappearance at the same site by September 1 is 
unmistakable. In Fig. 7, the X-ray evidence of similar 
alterations in the prepyloric ulcer of Case 9 is clear. 
Case 10 is quite similar, the lesion decreasing from 
November 19, 1934, to February 16, 1935, increas- 
ing by December 14, disappearing by April 4, 1936, 
and continuing absent in October, 1936, and February, 
1938, during which time the patient remained well 
clinically. Fig. 8. The ulcers in these two cases 


■were in a gastroscopic "blind area” but nevertheless 
in the second. Case 10, the lesion was visible in three 
of the five gastroscopic e.xaminations made. In Case 
11, the recurrent lesion, repeatedly seen roentgenolo- 
gically in April, May, June and September of 1937, 
increased in size in October and November (Fig. 9). 
It is interesting to note that this definite ulcer ■was not 
seen gastroscopically until November when it was de- 
scribed as “gigantic.” Fig. 10 is included to show a 
splendid illustration of the same process in a duodenal 
ulcer (Protocol not given). The progressive enlarge- 
ment of the crater is unmistakable in the first four 
views and its subsequent decrease in the following 
views is equally clear. 

In this series the extension of the lesion usually 
occurred without any symptoms. This is probably due 
to the fact that the patients were on a more or less 
modified Sippy program, the modification being in- 
versely proportional to the ■willingness and ability of 
the patient to carry out the program. Generally speak- 
ing, and with certain exceptions to be noted later, the 
greater the modification, the greater ■was the likeli- 
hood of increase rather than decrease in the size of 
the lesion or of recurrence if the ulcer had healed. 

In Case 12, the complete healing of the ulcer was 
shown by repeated roentgenologic and gastroscopic ex- 
aminations. The ulcer reappeared at the same site, 
just above the angulus, six months later but ap- 
parently healed promptl.v. Eight months later another 
lesion appeared slightly lower on the lesser curvature 
(Fig. 11). This lesion was just below the angulus 
■whereas the two previous lesions were just above it. 
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Fifr. 12 shows the disappearance of the first ulcer 
located on the angulus and the subsequent formation 
of a new ulcer in the antrum as seen gastroscopically. 
In this instance we have to do, then, with recurrence 
at a definitely different site. 

The protocols of Cases 13 and 14 illustrate healing 
and recurrence at approximately the same site. These 
observations are quite in accord with the following 
statement made by Schindler (IG) in 1937: "Fre- 
quently the new ulcer occurs in exactly the same place 
as the original lesion; sometimes it is in immediate 
proximity to the original site, and sometimes in a differ- 
ent place.” The observations are also consistent with 
the known tendency of ulcers to recur after gastro- 
enterostomy. A similar phenomenon is observed in 
the occasional development of gastric ulcer in patients 
known previously to have had duodenal ulcer. 

It is noteworthy that acute ulcers often were not ac- 
companied by symptoms as for instance in Case 1, in 
which the acute ulcers seen gastroscopically in Novem- 
ber, 193G, and January, 1937, were accidental findings 
only. Similarly increase in size was frequently noted 


without distress or other symptomatic evidence of 
progression. (See Cases 6 and 11 particularly). U 
seems to us clear that this clinical evidence is in com- 
plete accord with the view that ulcer formation is the 
result of an “erosive” rather than infarctivc process 
and that chronic ulcer develops from an acute ulcer. 
The cause of the initial erosion is not touched upon 
here. Erosions are roentgenologically invisible. Gastro- 
seopic evidence of the relationship between erosions 
and ulcer is perhaps a matter of definition. Both 
Schindler and Gutzeit agree, however, that an ulcer 
may develop from the so-called "ulcusrezidiv." 

This question leads at once to a consideration of the 
relationship between ulcer and the so-called mucosal 
changes, or, more specifically, gastritis. Pathologically, 
Konjetzny finds gastritis constantly present in ulcer, 
the gastritis being of the so-called “antral” type, 
involving particularly the lesser curvature of the 
stomach, the antrum, and the first portion of the duo- 
denum (Puhl (9)). Gastroscopically the mucosa! 
changes in our cases varied greatly. In some the 
mucosa was normal; in others hemorrhages, pigment 


Case 4 

.4. M., Male, Aye 75, Unit No. H0893, X-ray No. 4752G 

The patient entered the hospital April 20, 1930, because of occasional attacks of vomiting of five years' duration. 
There had been no pain. A gastric ulcer was demonstrated roentgenologically. Further hospitalization for treatment 
■was advised and refused. On October 10, 1936, the patient -was readmitted because of massive, almost fatal, hematemesis 
and melena. The patient was discharged symptom-free December 11, 1936, but the ulcer has not completely healed to date 
(April 6, 1938). Deep radiation therapy was administered for ten days in daily doses of approximately 300 r (measured 
In air), alternately through anterior and posterior portals directed at the upper two-thirds of the stomach, the total dosage 
being 2930 r, the last treatment being given October 13, 1937. Maximum free acidity (histamine) 68. The roentgenologic 
and gastroscopic data follow: 



X-RAY 


gastroscopy 




Ulcer 

Afoeova 


Ulcer jtwt above the Inchuro anpu- 
laria, 6 tntn. wide. 3 mra. deep. 
Pyloric narrowing; 24«hotir reten- 
tion. 




10-12-36 

Ulcer in same recion. 25 mm. wide. 
12 mm. deep. 




11-24-36 

15 mm, dia., 16 mm. deep. 




12-29-56 

10 mm. dia., 7 mm. deep. 

12-10-36 

Healinj? ulcer on ansTJJas. 

Two Email mucosal hemorrhaces. 

3-20-57 

7 mm. dia., 4 mm. deep. 

1-20-37 

liarre benlsm ulcer above nntrulu<. 

One hemorrhacic erosion of pos- 
lerioT wall In mid-part of body. 

2-3S-37 

5 mm. dia., 4 mm. deep. 

2-24-37 

UJeer much amnller; converpine 
folds. 

Hypertrophic pastritl^ about the 
ulcer. 

S.1S-S7 

S mm. dia.. 32 mm. deep- 

5-24-37 

Ulcer ernter invisible; convenrinr 
folds ot the oncula.s. 

Nodular hypertrophic yastritl* of 
prreater curvature of antrum and 
of posterior wall. 

t-SMT 

3 mm. dia.. 2 mm. deep- 




G-2S.57 

Ko nicer reen. 




8-20-57 

Mo ulcer seen. 




9-27-57 

5 mm, dia,. 3 mm. deep. 

9-29-37 

5pa«m; ulrer area not visible. 


n-^-27 

10 mm. dia.. 5 mm. deep. 

12-1-37 

Ulcer at ancalo*. 

Atrophic EMtritU ot ontrotn end 
EUperficIal ywlrills of body. 

12-2S-S7 

5 mm. dia.. 2 mm, deep. 

l-G-3^ 

Ko ulcer jeen. 

Slicht «ppcr«cl»l Ba»triH« ot unlrurn 
and body. 

2-1 0-2 ^ 

3 mm. dia.. 2 mm. deep. 

2-16-3.- 

Remnant of former ulcer, 1 to 2 mm. 




3.16.3S 

Ko ulcer *een. 

Chronic Eupcrflclal yastrltls. 

4-5-3? 

2 mm. dia.. 1 mm. deep. 





Nirrorirr or lEo mod r!S»li!o »ntrain eotnOuiUy noWd thnniirlio« raoh raniinttion bot Oif muTOwins: hM boootne marZM (n the 

Trj3Tt rrrtnl ex*fr,Jn*t!ocj- 
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Fig. 6 (Case 6). Note the decrease in the size of the crater from April 19 to May 
8, the subsequent increase by September 3, the decrease again to November 2, the 
definite enlargement again by January 27, and once more the decrease to April 2. 



9-1-37 2-9-38 


Fig. G (Case 8). Note the definite decrease in the size 
of the ulcer from April 4, 193G, to Apiil 14, 1936, the ease 
of localization by means of the characteristic pattern of 
the folds, the increase in the size of the ulcer from April 
14, 1937, to September 1, 1937, and subsequent healing by 
February 9, 1938. The mucosa is essentially norm.al. 


spots, and hemorrhagic erosions were seen; superficial 
gastritis was not infrequent and hypertrophic gastritis 
of all grades of severity was a common finding. Not 
only did the changes vary greatly from iiatient to 
patient but also in the same patient from time to time, 
as may be noted by examining the protocols. In Case 7, 
for instance, the mucosal change varied from a 
marked hiTiertrophic gastritis to normal mucosa with 
one pigment spot and numerous .small hemorrhagic 
areas, to a hypertrophic gastritis, then to a normal 
mucosa, then a hypertrophic gastritis in varying 
grades of severity and, most recently, a chronic super- 
ficial gastritis. 

HEALING PROCESS 

Roentgenologically, it has been known for year.s that 
even though the niche of a penetrating gastric ulcer is 
quite large, it may disappear quickly under treatment. 
This does not prove that the healing is complete for 
the ulcer may persist after the niche has disappeared. 
Schindler, however, observed gastroscopically the dis- 
appearance of an ulcer and epithelization in five 
and one-half weeks. He has subsequently observed 
lesions in which the healing process was much more 
delayed. Rapid healing has already been mentioned 
as having been seen in several of our patients, par- 
ticularly Cases 1, 2, 12, 13 and 14. In several, how- 
ever, healing has been very, very .slow. Thus, in Case 
G, Fig. 5, it is not complete at the end of a year. 
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and in Cases 4 and 5, Fig. 3 and 4, it i.s not yet 
complete at the end of two years. In studying the 
various cases in an attempt to discover the cause of 
the slow healing or of the recurrences, there seems to 
be reason to attribute the difficulty in many instances 
to the failure of the patient to cany out the program 
of rest, high-caloric diet, and acid neutralization. This 
was specifically true in Cases 3, 7, 8, 9 and 10. lITien 
sufficiently impressed with the importance of the 
regime or when hospitalized, all of these patients 
would make excellent progress symptomatically and 
the ulcer would improve objectively. Complete healing 
apparently occurred in Cases 3, 9 and 10, when they 
finally became adequately impressed with the necessity 
for continuous, vigorous treatment and, in Case 8, 
when it was made economically possible for the patient 
to follow the program. Concurrent infection did not 
seem to play a specific role in either recurrence or 
exacerbation but, on the other hand, it was frequently 
observed to have a deleterious effect in the same 
manner as overwork, worrj', fatigue, and the failure 
to follow the prescribed regimen. 

In several cases, however, healing occurred very 


.slowly even though the management wa.s faithfully fol- 
lowed (Cases 4, .5, 6 and 7). It is noteworthy that in all 
of the.se gastric emptying was slow and that, except in 
Case G, the antrum of the stomach was persistently 
narrow although pliable and smooth a.s in Figs. 3 and 
4. This narrowing of the antrum has been known 
for many years, having been described by Carmen 
(17) and attributed to refle.v spasm. Golden (18) has 
recently called attention to this condition again and 
suggests that it is duo to an "inflammatory reaction of 
the gastric wall. . . It seems possible that the mechan- 
ism of the antral spasm is an effect of edema and in- 
flammation on the ganglions.” The subject was dis- 
cussed in detail by Schindler and Templeton (19) last 
year. In the series of cases under consideration the 
gastroscopic examination did not disclose a .satis- 
factoi-j’ e.xplanation of the narrowing of the antrum. 
No more evidence of gastritis was found, on the whole, 
in the group with antr.al narrowing than in the group 
without this condition. Gastroscop.v, of course, visu- 
alizes only the mucosa and the finding of a normal 
mucosa does not disprove the possibility that inflam- 
m.ation may be present in the muscularis, as we h.avc 


Case 5 

T. L., Male. Age 5i, Vnit No. U73i9, X-ray No. i665S 

The patient gave an indefinite storj' of intermittent epigastric distress of at least two, and perhaps seven, years’ 
duration. He entered the hospital March 12, 19.10, and was discharged on treatment April 11, 1930. He did not follow the 
treatment carefully and in lilay, 1937, the distress recurred. The patient then resumed and fairly well maintained the 
prescribed program. Deep radiation therapy was administered for ten days in daily doses of approximately 300 r 
(measured in air), alternately through anterior and posterior portals directed at the upper two-thirds of the stomach, 
the total dosage being 2930 r, the last treatment being given September 18, 1937. Distress has not recurred to date 
(April 23, 1938). The ulcer has varied in size from time to time and is not yet healed. Maximum free acidity (hista- 
mine) 130. The roentgenologic and gastroscopic findings are tabulated: 



X-RAY 

GASTROSCOPY 



1 

j Ulcer 

Mucosa 

3-14-3d 

Gastric nicer at anf?Ie. 10 mm. wide. 
15 mm. deep; radiating mucosal 
folds , duodenal deformitj*. no 
crater. 




3-20-36 

9 mm. wide. 7 mm. deep 

3-18-36 

Benlcn cmter-Iihe ulcer In the 
nnirulu*. 

Pallor of mucosa — no jra'trltLi. 

4-4-36 

S mm. wide. 2 mnt. deep. 

4.3..76 

Wealinsr benlrn ulcer at anirulus. 

No irastriti^; larre fresh hemorrhice 
hich on posterior wall, bleedlnsr 
into cavity of stomach. 

4-10-36 

4 mm. wide. 1.5 mm. deep. 

1-17-36 

Hcalinr rastric ulcer at anjrulu*. 
shaped like a five-pointed star. 

Marked superficial pantrUh. lesser 
cumTiture. 

5-27-37 

Ulcer, S mm. wide. 




6-23-37 

5 mm. wide. 

6-23-37 

Normal stomach. 


9-4-37 

3 mm. wide, 2 mm. deep. 

9-1-37 

No Ulcer. 

irj7>crfrophic ea^tritU, antrum and 
posterior wall. 

9-23-37 

8 mm. wide. 4 mm. deep. 

9-21-37 

HeaUnc ulcer at ancle. 

Sliphl superficial u & s t r ! t { a — two 
mucosal hcmorrharc*. 

10-5-37 

9 mm. wide, 7 mm. deep. 




11-3-37 

Shallow' ulcer. 




12-6-37 

4 mm. wide. 2 mm. deep 




1-4-3S 

1.3 mm. wide. 2 mm. deep. 

2-9-3S 

Ulcer 15 mm. wide. 

Superficial rartritif. 

3-3-3S 

Ulcer rone. 




3-3 0-3 S 

Shallow ulcer «een at the anrle. 3 
mm. wide, 2 mm. deep. 

• 

3-30-3S 

Two benJim ulcers of the lesser 
curvature of the angulas and the 
antra TH- 

No inflammation. 


In c^ch and every rocntconoloric cxflTnlnation the antrum de«cribed as narrow’ tot pliable. 
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indeed observed i>atholo^'icnlIy in one case. It seems 
unlikely that spa.sm of the antrum would bo as con- 
stant and per.sistent as the antral narrow/np ob.scn-ed 
in thc.se ca.scs has been. IIjTiertrophy of the pyloric 
mu.'clc, as described by many workers since Cruveil- 
hier f20), may also have been pre.=ent and may have 
been the sole cause of the delayed emptying in Case fi 
(Fijr. 5). Differentiation is difficult clinically between 
hypertrophy of the pyloric muscle, spasm of the 
muscle, and failure of the muscle to relax, the so- 
called achalasia of the pylorus fllurst (21)). Hejtard- 


less of the mechanism involved, jraslric retention w.i-s 
definitely present in thi.s jrroup of cases and, in our 
opinion, played a very significant role in retardinp tin- 
bealinR of the ulcer. 

CON’CLUSIOXS 

1. The clinical, pastroscopic, and roent(?enoloKic 
evidence support the concept of ulcer as a penetrative 
process becinning in the mucosa and invading the 
deeper layers of the gastric wall. 

2. The healing process, under favorable condition-. 


Case C 

H'. F., Male, Ar/p 59, Unit Nn. IT.i277, X-ray Xa. 56015 

The patient entered the hospital April 18, 1937, because of epigastric pain of the ulcer type of only five and a half 
months’ duration. It had been accompanied by anorc.via, weaknes.s, vomiting, constipation, and a thirty-fivc-poond lo.ss of 
weight. On ulcer management the pain subsided promptly, the stools became free of occult blood, the patient gained 
weight, and the ulcer decreased in size. The patient was discharged May 2C, 1937, and seen frequently in the out-patient 
department. Deep radiation therapy was administered for nine d.ays in dail}’ doses of appro.vimatcly 300 r (measured 
in air), alternately through anterior and posterior portals directed at the upper two-thirds of the stomach, the tot.al 
dosage being 2051 r, the last treatment being given August 9, 19.37. He continued to feel well but because of objective 
eeidence of increase in the size of the ulcer, he was readmitted to the hospital September 1, 1937. The ulcer again de- 
creased in size, and so the patient was discharged October C, 1937. He continued in excellent health and strength but the 
lesion increased in size upon his return to work. He was therefore readmitted Janunr>‘ 29, 1938, and has remained in 
the hospital to date (April 25, 1938). The lesion is decreasing slowly in size. Occult blood is consistently absent from 
the stool. The patient looks and feels well and is gaining in weight (tot.al gain to date, 7.4 kg.). Maximum free acidity 
(histamine) CO. The roentgenologic and gastroscopic data arc shos™ in the following summarj": 


x.nAV CASTRO.SCOrV 


Vktr 


4-:9-3T 

Ulcer of ] e e » e r 
curvature t rw 
wide. 

4-22-37 

nenitm ulcer. 

5-*^.37 

mm. wide- 

O-IZ.ST 

Ulcer umallrr, radlatinp foMs. 



.-,.19.37 

Ulcer 50''c smallar than lart time; con\errinr fold*. 

5-23^7 

tS mm, widf 

C.2-87 

Healinr ulcer. 

C.2''.37 

17 mm wide. 

July. 1937 

Hcalfnc chronic Henlsrn olccr with rndiatlny fold*. 




Ifeallnc ulcer, ahcllower. 


' 23 TT.m. Wide. 1 

0-1-37 

Ulcer; elevation fn ftoor-ffwl retention or carcinoma? 


1 

0.10.37 

Ulcer, benlim— elevation eeen In la«t examination np- 
rarrrtlr food. 

5^-21-37 

1 

20 mrr w ide, | 

0-2 f-27 

Ulcer ahallower fcet at lea-t 2 or 5 em. wide; fuur 
ronTerjrfnr fold*. 

iri.%17 

|e rri wide. i 

10-1-37 

Ulcer aKftllowrr— ^rnall rml polyp-liVe rrotol<er3nre in 
fhsrp anterior edre— carrJnrma ? 



in.ll.37 

Ulcer healinr. protchenmee pr*'<ent- 

JC*ir*.37 

( 

15 Tr.m. wide, 1 

in.2'^-37 

Ulcer healinr. ahanowrr — mire* Irre-mlar from Ir- 
rrowirr f^landi of n:uco»a. 


13 j 



I2.2I.JT 

1 

IC rrrr. wjde. 

12.K-57 

Ijirr** ahanow ulcer, rot erater-lshe hut rrrr Irrmralar; 
former bland* cf fsoco^a pore. 

2*27-3' 

IT t-.T-. wK<-. ' 

1-29-3 = 

Ul-er about 1.5 cm. wide. 

2-:2.3' 

13 mm •i.-’e 

2-II-3- 

freall-c ulcer. 



2-1 ==-3- 

Ijrr.. fV.-r.o--. Irr-rvlsr nl— r -ith r«rr--t --'t- 
lurrmnde'f fcr reddened halo. 


mm., wide 

-.-7-3 5 

Ul'-r ro- r— n tnfrr-y! tf - •-!-=!=*: cterr — n:*) n> )- 
dirlded into two pertio-* by a nepe of numea. 

4-2*3 « 

5 mm. wide. 


Ulcer deer-m *rd r-o-e rern'^r tf-ar* at bu*; raami- 
r*lio“. 


1 mm. wide 

i 




Atroehic licmorrharlc ra'Irltli of 
fundus (onu^uft? In Iwnicn ule^r). 


Chronic lorrrnflnl VRSlrltl^ nbout I 
ulcer. 

Chronic hyrrrtrtinhle rutrltli fchout 
ulcer. 

Normal. 

Normal. 

On rrrflier curvaturr oj>r>o^Ite. 
Normal. 

Normal. 

Normal. 

J.’ormal. 

Ore hemrtrrVny.*. 


FarTtrt;'-.dIrr raitritl*. 


re'.rr.tlon 7 




't.'- I- e’T at It ^ 
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Fig. 8 (Case 10). Note the decrease in size from November 19, 1934, to February 
16, 1935, the increase by December 14, and the disappearance by April 4, 1936. The 
lesion did not recur subsequently judging from the examinations of October 24, 1936, 
and February 19, 1938, and the continued lack of symptoms. 


proceeds rapidly and leads to “restitutio ad integram” 
so complete that the scar is scarcely visible gastro- 
scopically. 

3. Failure of the lesion to heal may be due to the 
failure or inability of the patient to carry out an ade- 
quate regimen of rest, acid neutralization, and diet, 
or to failure of the stomach to empty properly. 

4. Delayed gastric emptying in gastric ulcer is fre- 
quently associated with and probably attributable to 
organic or physiologic narrowing of the antrum, 
failure of the pylorus to open, or both. The mechanism 
involved is not yet entirely clear. 

Note (Sept. 20, 1938) : The patient, W. F. of Case 6, 
was submitted to operation by Dr. Alexander Brunschwig 
on June 25, 1938. A hypertrophy of the pylorus was 
found, accounting presumably for the continued gastric 
retention. The lesser curvature of the stomach was ad- 
herent to the left lobe of the liver by a fibrotic cord. A 
partial gastrectomy was performed, three-fifths of the 
stomach being removed. A small ulcer, measuring about 5 
mm. in diameter, was found in the mucosa near the site of 
the adhesion of the lesser curvature to the liver. Convales- 
cence has been uneventful. The gastric ulcer of Case 11, 
patient W. R., recurred again in June, symptoms having 
been present for one month. Healing is not yet complete, 
as evidenced by repeated gastroscopic and roentgenologic 
observations. 
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DISCUSSION 

DR. MARTIN E. REHFUSS (Philadelphia, Pa.) : Mr. 
Chairman, Ladies and Gentlemen: I don’t believe I have 
ever seen or heard a much better paper. I am very much 
impressed not only with the pictures but also with the 
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CTCf-Ilcnt X-ray findings that are 50 t>eautifully vlsaallzcj 
that no one could po?5ifaIy mira them. 

hen Dr. Bolea ashed me to discuss this paper, it tooh 
me t>ack to the question of the diagnosis of qastric ulcer. 
I have .alevoys maintained that the only diatmosis that 
counted u-as the visual diafmosis by X-ray or by prastro- 
tcope. It was my Rood fortune to spend si-x month? svith 
Dr. Ilatidf-ch. in Vienna, a little over tnenty-Bix ye.ars ajjo. 


and he was makinc the dioEnosis of pastric ulcer by 
notieinc: the first material that enters the stomach (usinq 
blackboard). I can well recall ns the material went down 
the stomach, Dr. Ilaudeck would point out the necessity 
for examination with the first few mouthfuls of opaque 
material in such fashion you would see the little tack-like 
crater. 

.A. little later on when we became vcr>' much more 


Case 7 

ir. G., Male, A(7C -iff, Viiil Xo. liiOSZ, X-ratj Xo. iSiSJ 

The patient pave a history of periodic epipastric pain of fourteen years’ duration. “Ulcer" was said to have been 
found by X-ray in 1D22 and apain in 1923. Under ambulatory manapement the patient became s>Tnptom-frco and the 
ulcer healed. A “modified Sippy" propram was continued, but the pain and the crater recurred in March and April, 
1937. The pain subsided promptly upon the resumption of a more strict propram, but the crater diminished slowly, ns 
seen in the table to follow. Deep radiation therapy w.as admini.stered for ten days in daily doses of approximately 300 r 
(mca.surcd in air), alternately throuph anterior and posterior portals directed at the upper two-thirds of the stomach, 
the total dosapo bcinp 2930 r, the last treatment bcinp piven September 22, 1937. Maximum free acidity (histamine) 
115. The roentpcnolopic and pastroscopic data follow: 



X-nAY 


CAsmoscon 




j Ulcer 

Mucfwa 


Cmtric ulcer iu«t nboAe ancle; T 
tnm wjfJe. 5 mm. deep: Irrejrular 
antrum -- cii*triti«? 


Uleer nt anculov; eurloos jxsoch for* 
matlon at anterior manrin of 
ancolnv — reric*s^rlc adhrslont 

Afcrkcfl hrpcrtrpphlc castrill^ of the 
body, not of the antrum. 



s.u.ac 

Uleer f mailer; pouch the tame. 

Ga*tritU Improved. 


3 mn- wlJe. J mm. «leep ; Irregular 
antrum. relafnH fluid. 

3.1 (.3S 

Ulcer decreased to about one*ff>orth 
lt< prerloot alxe. 

MarkeiJ pa«tritl« Btlll present. 




Ulcer almost healed; pooch on* 
chanced. 

Hypertrophic iraJlHtI« utlll pre«cnt. 



1 

Ulcer at anrulu? 5 mm. In diameter. 

No alrnifirant putritU; one plcment 
• pot and numerou* fmaJl mucmtl 
hemorrharev. 


5 mm. »ide. 2 mm. deep; antrtl 
rafToa inff. 

7.22.3 (i 

VeTT amaH ulcer; S mm. In diame- 
ter; aame pouchinr. 

Hypertrophle ra»trltU of l«fdy. 

I 

No cirer. 

S.t2.3C. 

Scar; 3 ennrenrinr feld^ 

Muema normal. 

1 

i 

1 

tTIfrr above the lnci«ora arpu* 

S mm. ■wWe, 4 mm, deep. 

l.U.St 

Round, not rerr J u » 1 

abore the ancolw. 5 to C tom. In 
diameter. 

Hypertrophic raitritU of anterior 
wall Jwt alsove the tnpuluv. 


4 tnm. wide. 2 mm. deep. 

3.1J.3T i 

Narrow antrum; ulcer almoal healed. 

Chronic hypertrophic paalrlli^ of an- 
terior wall, Meh on le^«er curva- 
ture. 


a mm wide. 2 ram. deep. 

e.e.iT 

No ulcer. 

Severe hypertrophic raatrltl* of 
Ie««er curvature and anlpjTn. 

j f.i-ST 

4 rrm wjtie 3 mm. deep. 




i 

N'fi cWr 





Z rrm. wide, 4 mm. deep. 

f-J'e.ST 

Recurrent ulcer with rurreurdlrr In- 
flammation. 



5 r-m wide. ; mm. deep. 

9-2<.37 

Ulcer dcfinltelr larper. 

SHpht Inflammatory reacllou about 
ulcer. 


T f-m. wide, 3 mm. deep. 

JO-lS-37 

Ulcer about the aam-e elze. 

Improving chronic hypertrophic r*«- 
tria». 

, 


Jft.27-37 

Uleer or.chanced. 

No hypertrophic ra*tritU: allrlit 
•uperf.ei’al 

1 

Z mm. wide. 4 mm. deep. 

11-10*77 

Ulcer #rral>r. 

Chronic hyT*ertropric rtvtritN al>out 
ulcer. 


; m*" wide. 2 mm. deep. 

11-2 4-37 

Ilealirr ul'cr. 

Saperflclal chronl- paatrItU of 
antrum and upper part of 
•tomach. 

It-C-W 

N' def-i*e cVrr teen. 

12.S-77 

.« .V { -cjjs-ht .u;>erf'Ul pa4tr.tl< of upper 

AIms>,t.he*.ed ulcer. ,uma-h. 


; mm w».Ie. ; mm. deep. 

12-71-77 

Verr tirr u’.=*er — 2 mm. 

Fh'yht .uperflcUl rxitrltN of uppm- 
part of •toma-h. 

•..:e-v 

N,-» cV-er 

I.n-7S 

IleaVd cVer cf a-rV. 

F::fht •nperfclal upper 

tart «if •Terrach. 




N.a cT-er. 

Maricd «uperf:rlal ctAtrltli. 


F! - -m*'' r i*TtrT, ro uWr *ee-, . f.'m, 
d cteer. 3 m"*- wi'e. 

3 mm. deep. 





trfrr) d^.er'V*-* pem'.tm-t 

ei-f ef » 

*h a-d a-!Tm— at err-y rram’* 

-tl-m er-ert the lat* o*e wh— I*, had 
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familiar with the appearance of the lesion, it was shown 
that most of these lie in the lesser curvature and slightly 
on the posterior wall. I have done all my own fluoroscopy 
in my private practice, for a good many years. I have 
seen about 570 ulcers in our office. In the last eight years 
we saw 271. During that period of time we have had a 
little over forty gastric ulcers, so the incidence between 
gastric and duodenal ulcer was about 12 or 13 to 1. 

We have always been impressed by the difference in the 
behavior of gastric and duodenal ulcer. It seemed to me 
that gastric ulcer occurred more suddenly, had a more 
typical history and, furthermore, on fluoroscopic exami- 
nation was much more prone to change rapidly, so much 
so today that we insist in gastric ulcer first on complete 
bed rest; secondly, on a two-week check-up to observe the 
crater of the ulcer. 

It is interesting to note that Dr. Palmer happened to 
say, regarding the changes in the size of the crater, 
changes which neither the condition nor the symptoms of 
the patient might suggest — it is our own experience that 
in gastric ulcer recurrence is more frequent. They fre- 
quently recur in the same site. 


I know one woman from Trenton who had a recurrence 
four different years in succession, each time on the lesser 
curvature, each time about as big as the thumb. The 
question is: What to do to prevent the recurrences, and 
here in the hospital we take the serious cases with large 
craters and, if they don’t quickly respond to ambulatory 
treatment, we carry on the drip method. I don’t believe 
any of these, after two weeks with drip method would 
have gotten any larger, and most of them would get 
smaller, or altogether disappear. 

There is another point that we have discussed all after- 
noon, the question of peptic ulcer. What does it mean? 
Is it chronic disease or a maladie constitntionale? In any 
case, I feel we can say: These people have to modify their 
method of living. They are given a mimeographed sheet, 
and they take five meals a day always, but beginning 
around the middle of September, and they are told to take 
ordinary precaution as well as some neutralizing substance 
and it is interesting to see how they are controlled. It is 
the method of living that counts most in the control of 
the lesion. 

Once more I want to express my appreciation of this 


Case 8 

A. K., Female, Age 63, Unit No. U8736, X-ray No. J,7109 

The patient gave a history of epigastric distress appearing thirty years before admission, lasting two years, re- 
appearing seventeen years later, and then persisting intermittently until her admission to the hospital April 1, 1936. 
She was discharged on management, symptom-free, April 18, 1936. Her adherance to the treatment was only partial 
and spasmodic. Slight distress recurred from time to time, and promptly disappeared upon the resumption of a more 
rigid management. Maximum free acidity (histamine) 49. The roentgenologic and gastroscopic data follow: 



X-RAY 

GASTROSCOPY 





Ulcer 

Mucosa 

4.2-36 

Gastric ulcer just below 
cardia; 6 mm. wide. 4 mm. 
deep. 

4-4-36 

Deep penetratinc ulcer hirh on lesser 
curvature convercinc fold*. 

Mucosal hemorrhage, one hemorrhagic 
erosion. ' 

4-16-36 

No crater found. 

4-17-36 

Ulcer shallow, bleedini;. 

Small erosion on anterior wall of fornix. 

6-27-36 

Ulcer in same place. 3 mm. 
wide, 1 mm. deep. 

5-27-36 

Ulcer almost healed : star formation of 
folds. 

Slight superficial gastritis above ulcer. 



6-17-36 

Ulcer smaller : margrins hyperemic; 
radiatinir folds. 

Slight superficial gastritis above ulcer. 

7-17-36 

3 mm. wide, depth? 

7-17-36 

Punched-out, yellow ulcer. 

Marked superficial gastritis and antrum. 



8-5-36 

Ulcer seen as shallow superficial erosion 
with five converginB folds. 

Normal. 

10-23-86 

10 mm. wide, 10 mm. deep. 

10-28-36 

Ulcer shallow — about dime sire. 

Mucosal hemorrhages above ulcer. 

12-22-36 

3 mm. wide. 3 mm. deep. 

12-10-36 

Scar or shallow erosion? 

Hemorrhages in normal mucosa; ^slight 
circumscribed hypertrophic gastritis in 
fornix. 

2-13-37 

No ulcer found. 




3-25-37 

No ulcer found. 

3-17-37 

Irrecular elliptical small ulcer, radiating 
folds less marked. 

Normal. 



4-14-37 

Sms'll erosion at site of former ulcer 
with marked converginsr folds. 

Normal. 

5-15-37 

No ulcer — 4 mm. niche? 

5-12-37 

Shallow ulcer about 4 mm. wide. 

Mucosal hemorrhage in upper portions. 

6-23-37 

No ulcer seen. 

6-23-37 

Crater a little larcer. 

Chronic hypertrophic gastritis of lesser 
curvature about the angle. 

0-3-37 

5 mm. wide, 2 mm. deep. 

9-1-37 

Crater easily 1 cm. wide 

Beginning hour glass. 



12-2-37 

Small ulcer, convercinc folds. 

Atrophic gastritis of antrum ; beginning 
hour glass. 

1-I0-3S 

No ulcer seen. 

1-5-38 

Small nicer. 

Slight hypertrophic gastritis in upper 
part of stomach. 



2-9-38 

Healed gastric ulcer scar. 

Four mucosal hemorrhages on normal 
mucosa of lesser curvature. 



2-28-38 

Healed ulcer. 

Mucosal hemorrhage. 



3-10-38 

Normal gastric mucosa. 


3-15.38 

No ulcer. 

3-29-38 

Healed ulcer scar. 

No inflammation; hemorrhage of the 
normal mucosa; first stage of hour 
glass stomach. 
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perfectly beautiful paper. I have never seen a better one. 

DR. SARA M. JORDAN (Boston, Mass.): I should 
like to say a few words to congratulate Dr. Palmer, be- 
cause to me this paper is a real joy. We are able to corro- 
borate so many of the X-ray findings which he has, show- 
ing the recurrence of ulcer, particularly the gastric ulcer, 
in its original site, also the increase in size of gastric 
ulcers, but we haven’t these striking paintings of the 
gastroscopic findings which I hope Dr. Wilkerson will help 
us to get from now on. 

The increase in size and the recurrence I think are, in 
our experience, very definite entities. I should like to ask 
Dr. Palmer if, when recurrence occurs in a lesion on the 
posterior wall of the stomach, he becomes alarmed about 
a change from benignity to malignity. In two of our cases 
I am very certain a gastric benign lesion was first present. 
Later, in the same location, after recurrence of the ulcer 
twice, a malignant lesion occurred. We, therefore, feel 
worried about those on the, posterior wall because it is 
often so difiicult to heal them after they recur or become 
adherent to the pancreas. 

Dr. Palmer showed us pre-pyloric benign lesions. The 
benignity of any prepyloric lesion has been disputed so 
often it is a pleasure to see it so well demonstrated here. 
We have seen many benign lesions where we have had 
ample proof they had healed and proved their benignity 
in that way, and Dr. Palmer has shown us today that in 
his experience also this is true. 

Dr. Sidney Portis in a paper given two years ago, 
showed by autopsy findings that a pre-pyloric scar was 
very often present where no pre-pyloric lesion was ever 

Case 9 

T. K., Male, Age 52, Unit No. 3265, X-ray No. 1562 

When seen on November 19, 1936, the patient gave a 
history of periodic epigastric distress of ten years’ du- 
ration. He followed his treatment only fairly well, but did 
not admit distress in 1936 or 1937 except for a slight 
amount in September of 1936 in spite of the recurrent 
crater demonstrated roentgenologically in July, 1936, and 
again in May, 1937. He developed pulmonary tuberculosis 
in April, 1937, and then, during hospitalization, followed 
his ulcer program more faithfully. Maximum free acidity 
(control aspiration) 60. Gastroscopy was not performed, 
but the roentgenologic findings are tabulated: 



X-RAY 

GASTROSCOPY 



Ulcer 

Mucosa 

5-25-28 

Normal stomach and duodenal 
bulb. 

( Gastro- 
scopy not 
performed). 


11-19-36 

Gastric ulcer, prepyloric, 
lesser curvature, 10 mm. 
wide, 6 mm. deep. 



12-17-36 

Crater, small, 2 mm. wide, 1 
tnm. deep. 



1-17.3G 

Crater estimated as about 4 
mm. %vide. 



3-10-36 

No crater found — marked 
scarrinjT. 



7-7-36 

Recurrent ulcer at same site, 

6 mm. wide. 6 mm. deep. 



10.22-36 

Crater jrone. 



4-29-37 

Small crater at original site, 

S mm. wide, 3 mm. deep 



5-14-37 

Crater estimated as 4 mm. 
wide. 



6-7-37 

No ulcer. 



3-24-38 

No ulcer. 

t 

1 

1 




12-19-36 A-7-37 . 



2-23-38 


Fig. 12 (Case 12). Note the disappearance of the ulcer 
on the angulus and the formation of the new ulcer in the 
antrum. The chronic hypertrophic gastritis is well shown. 

suspected from the history of the patient, and that may 
be of some help in the diagnosis of the pre-pyloric narrow- 
ing which Dr. Palmer mentioned. Possibly a small ulcer 
with scar may have been present there. 

DR. CHESTER M. JONES (Boston, Mass.) : I .should 
like to raise a question not entirely germane to the subject. 
In Dr. Schindler’s book on gastroscopy, he makes the 
statement that it is very uncommon and practically a 
rarity that a peptic ulcer occurs on top of hypertrophic 
gastritis. It would seem to me, if I have understood Dr. 
Palmer correctly, that he has presented at least one case 
which showed just that; namely, a typical, chronic peptic 
ulcer, occurring in the case of hypertrophic gastritis. It 
seems to me that it is quite possible for gastric ulcers 
occasionally to occur on top of a chronic gastritis of the 
hypertrophic type. 

DR. WILLIAM A. SWALM (Philadelphia, Pa.) : On 
the importance of correlating the gastroscopic, the roent- 
genologic, and clinical diagnoses, we had one difiicult case 
in which there was a gastric ulcer and we saw this gastric 
ulcer heal up on repeated observations gastroscopically. 
Subsequently the patient developed a duodenal ulcer, and 
we were not sure whether the gastric ulcer remained 
cured. On gastroscopy we found the gastric ulcer had re- 
mained healed, and on subsequent obser\'ations it has re- 
mained healed, and the duodenal ulcer symptoms have 
been also cleared for the past six months; therefore, I 
just want to go on record to mention the importance of 
gastroscopically examining some of these cases. 

May I ask one other question? I should like to ask how 
he feels about the craters of these ulcers, roentgenolo- 
gically, and anatomically. Are they the same size, and 
why are they not? 

Dr. Ryle of Guy’s Hospital in London, showed us a case 
in which at autopsy the size of the ulcer did not corres- 
pond with that seen roentgenologically. I wonder if the 
essayists can explain this discrepancy. 

DR. RUDOLF SCHINDLER (Chicago, 111.): Jlay I 
answer the question of Dr. Jones. I still do believe that 
the small ulcerations of chronic hypertrophic gastritis do 
not change to true gastric ulcers. I never have observ'ed 
that, at least, but, on the other hand, in chronic gastritis, 
the ulcer sites may be surrounded by chronic gastritis, 
hypertrophic or superficial and even at times atrophic 
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changes may be seen in the upper portions of the stomach. 

The question is whether this gastritis is primary and the 
nicer is secondary. I believe that the ulcer is primary. 

DE. B. B. VINCENT LYON (Philadelphia, Pa.): 
Entirely from the clinical point of view I should like to 
ask Dr. Palmer in exhibiting these regressions and ex- 
acerbations, enlargements and diminutions, and healing 
of ulcer in the clinical sense, were these patients treated 
in what Dr. Palmer would consider an adequate medical 
sense? If they did this despite adequate medical treat- 
ment, then I believe it opens up a new point of view in 
regard to all of our present ulcer management. 

DR. WALTER L. PALMER (Chicago, HI., closing the 
discussion) : The discussants have been very kind and I 
wish to thank them, particularly Dr. Jordan and Dr. 
Rehfuss. 

With regard to the question raised by Dr. Jordan, of 
milignant degeneration of ulcers on the posterior wall, we 
are very much worried about the possibility that all of 
these lesions may be malignant until we have had an 
opportunity to prove them otherwise. I should like to 
discuss the relationship between gastric ulcer and gastric 
carcinoma, but there is scarcely time for that this after- 
noon. Specifically, we have had one case considered to be 
benign in which death occurred subsequently from gastric 
carcinoma. For reasons which I cannot give in detail now, 
the patholo^sts think that the ulcer was benign and that 
the carcinoma may have arisen independent of the ulcer. 

I asked Dr. Wells, specifically, "Do yon think in this 
case there is any reason to believe that the carcinoma 
arose in the ulcer?” He said he had no way of telling. 


The ulcer was an old, penetrating one and the patient died 
of carcinoma of the type that invades the entire wall and 
the entire stomach. It seems impossible to decide in this 
case whether the carcinoma arose in the ulcer or else- 
where in the stomach. 

Dr. , Schindler has spoken on the question, raised by Dr. 
Jones, of the relationship between hypertrophic gastritis 
and ulcer, and I shall not add to that. 

With regard to Dr. Swalm’s question as to the corre- 
lation between the size of the crater as seen roentgenolo- 
gically and that found anatomically, I had the privilege of 
discussing this subject with Prof. Hans Heinrich Berg 
when he was in this country attending the Radiological 
Congress, and I think it is fair to say he feels there is a 
definite and exact correspondence if one takes the nicer 
immediately after resection and freezes it to prevent the 
disappearance of edema. When an nicer is removed at the 
operating table and fixed a few hours later in the usual 
fashion, the edema and inflammatory swelling rapidly de- 
crease, and hence the size and depth of the crater in the 
anatomical specimen appear to differ from the dimensions 
of the roentgenologic niche more than they actually do. 

With regard to Dr. Lyon's question as to whether or not 
these patients were under adequate treatment, I don't 
know. I know they were often under what I should con- 
sider to be inadequate treatment. The problem, to my 
mind, is. What is adequate treatment? Usually there was 
not much difficulty in getting the crater to decrease in 
size when the patients were in the hospital under con- 
trolled conditions. In several of the cases in which the 
ulcer decreased in size, it did so when the patients came 


Case 10 

J. B., Male, Age 65, Unit No. 116703, X-roi/ No. 36188 

The patient gave a story of epigastric distress of six months' duration only. He entered the hospital for treatment 
November 14, 1934, and was discharged symptom-free December 12, 1934. He has followed a "modified Sippy” program 
and has rot had a definite recurrence of symptoms in spite of the reappearance of the crater in February, 1935, and 
again in December, 1936. Maximum free acidity (Ewald) 70. The roentgenologic and gastroscopic data follow: 



X-EAY 

GASTROSCOPr 




Ulcer 

Mucosa 

11-19-34 

Gastric ulcer 2 cm. proximal to 
pylorus, 18 wide, 6 mm. deep. 

11-21-34 

No ulcer seen (pylorus and pre- 
pyloric portion of lesser curvature 
not eeen- 

Normal. 

11-23-34 

10 T""!- wide, 7 mm. deep. 




12-7-34 

6 mm. wide. 2 tr»Tn. deep. 

12-14-34 

B e D i e n ulcer, anterior wall near 
auEulus. 

One small mucosal hemorrhage; no 
infiammatlon. 

12-31-54 

No ulcer found. 

12-27-34 

Depth of ulcer diminlBhed. 

Hypertrophic gastritis about ulcer. 



1-18-35 

Ulcer shallower, irregular. 

No inflammation about ulcer; alight 
superficial gastritis of upper parts 
of lesser curvature. 

2-ie-35 

TJlcer in same place, 2 tnin. wide, 6 
mm. deep. 

3-16-35 

No ulcer seen. Pylorus and part of 
leeser curvature of antrum seen. 

Mucosal hemorrhages. 

6-29-35 

No ulcer found- 




12-14-35 

tricicr at oriBinal eit«, 10 mm. wide, 

5 mm. deep. 




2-S-S5 

TTlcer much cmaSer. 3 mm- wide, 1 
mm. deep. 




4-4-36 

No ulcer found. 




10-24-36 

No ulcer found. 




2-19-3S 

No ulcers; ^ood film identical with 
that of 10-24-8S. 
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Case 11 

W. R., Male, Age 53, Unit No. 105UG, X-ray No. 33471 

The patient entered the hospital May 30, 1934, because of hematemesis and melena. Epigastric pain had been present 
at intervals for many years. In spite of the recurrent ulcer found in a routine examination in April, 1937, symptoms 
did not appear until November, 1937, when the lesion increased rapidly in size. Complete healing apparently occurred in 
February, 1938. Deep radiation therapy was administered for ten days in daily doses of approximately 300 r (measured 
in air) alternately through anterior and posterior portals directed at the upper two-thirds of the stomach, the total 
dosage being 2953 r, the last treatment being given November 2, 1937. Maximum free aciditj’ (histamine) 94. The 
roentgenologic and gastroscopic data follow: 



X-RAY 

GASTROSCOPY 




Ulcer 

Jiucosa 

7-9-34 

Gastric ulcer, lesser curvature, 33 
tnm. wide, 17 mm, deep. 




8-1-34 

20 mm. wide, 6 mm. deep. 




8-21-34 

19 mm. wide, 7 mm. deep. 

8-21-34 

Ulcer, lesser curvature, above angu- 
lus with one eonverffing fold. 

Slight hypertrophic gastritis above 
ulcer; one pigment spot, posterior 
W’all. 

10-12-34 

9 mm. wide, 4 mm. deep. 

10-10-34 

Ulcer not Been ; jrray atrophic area 
thought to be ulcer sear. 

Many erosion*, lesser curvature, with 
one fiat erosion. 



10-19-34 

Small ulcer crater. 

Superficial gastritis of whole 
stomach. 



11-7-34 

Ulcer not found. 

Gastritis much Improved ; swollen 
folds only on lesser curvature. 

•11-23-34 

9 mm. wide, 3 mm. deep. 

11-21-34 

Ulcer not found. 

Gastritis of upper parts of lesser 
curvature only. 

12-19-34 

No ulcer. 

12-17-34 

Ulcer not found. 

One small gastritic nodule In an- 
terior walL 



1-31-36 

Ulcer not seen. 

Multiple hemorrhages in normal 
mucosa of lesser curvature and an- 
terior wall. 



7-8.36 

Ulcer not seen. 

One mucosal hemorrhage, anterior 
wall. 

9-27-35 

Kadiatincr folds: scar. 

10-30-36 

Ulcer not seen. 

Normal stomach. 



4-13-36 

No ulcer. 

Normal. 

4-13-37 

3 ram. wide, 4 mm, deep. 




4-28-37 

4 mm. wide, 3 mm. deep. 

4-28-37 

Two small ulcers at angulus. 

No gastritis. 



6-12-37 

No ulcer seen. 


6-26-37 

2 (or 37) small ulcers, 3 mm. wide, 

2 mm. deep. 

6-2-37 

No ulcer seen. 

Extensive hypertrophic gastritis of 
lesser curvature. 

6-23-37 

5 mm. wide, 4 mm. deep. 

6-23-37 

No ulcer seen. 

Normal mucosa. 



7-21-37 

No ulcer seen. 

Normal mucosa. 



9-1-37 

No ulcer seen. 

Lower third not seen — mucosa 
normal. 

9-22-37 

4 mm. wide, 3 mm. deep. 

9-29-37 

No ulcer seen. 

Normal mucosa. 

10-21-37 

7 mm. wide, 6 mm. deep. 

10-27-37 

No ulcer seen. 

Normal mucosa. 

11-23-37 

80 mm. wide. 15 mm. deep. 

11-22-37 

Giant ulcer; diameter estimated at 
8.6 cm- 

No Inflammation ; mucosal hemor- 
rhage In normal mucosa. 

11-30-37 

30 mm. wide, 17 mm. deep. 

12-2-37 

Gigantic ulcer. 

No Inflammation. 



12-11-37 

Benign healing ulcer with reddened 
halo, decreasing in elre. 


12-21-37 

20 mm. wide, 10 mm. deep. 

12-20-37 

Ulcer decreasing In sire. 

Slight inflammation about ulcer. 



12-29-37 

Ulcer definitely smaller and shallower. 

Mucosa normal. 

1-6-S8 

12 mm. wide, 7 mm. deep. 

1-10-38 

Ulcer definitely smaller and shallower. 

Mucosa normal. 

1-20-38 

8 mm. wide, 6 mm. deep. 

1-2I-3S 

Ulcer diameter estimated at 1 cm. 

Mucosa normaL 

2-3-38 

5 mm. wide, 3 mm. deep. 

2-11-3S 

Ulcer very shallow. 

Mucosa normaL 

2-24-38 

2 mm. wide, 2 mm. deep. 

2-25-38 

Ulcer not seen. 

Slight superficral gastritis. 

3-3-38 

No ulcer. 




4-7-38 

No ulcer. 

4-5-38 

No ulcer seen. 
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Case 12 

J. C., Mate, Age 31, Unit No. 164495, X-ray No. 53042 

The patient gave a history of periodic epigastric pain of eight years’ duration with at least two massive hemorrhages. 
He entered the hospital December 15, 1936, and was discharged January 2, 1937. In spite of “modified Sippy" manage- 
ment, slight distress recurred in March and April, 1937, but was controlled by temporarily returning to the'more strict 
program. In June, 1937, the pain again recurred, but disappeared upon resuming management and has not recurred to 
date (April 23, 1938) even though the ulcer apparently is not yet completely healed. Deep radiation therapy was ad- 
ministered for ten days in daily doses of approximately 300 r (measured in air), alternately through anterior and pos- 
terior portals directed at the upper, two-thirds of the stomach, the total dosage being 2951 r, the last treatment being 
given July 19, 1937. Maximum free acidity (histamine) 75. The roentgenologic and gastroscopic findings were as follows: 


GASTROSCOPY 


1 

1 

Ulcer 

Mucosa 

12-10-36 

i 

Gastric ulcer just above the antrulus, 
10 mm. wide, S mm. deep. 

12-19-36 

Small ulcer, amrulus: perhaps a 
second ulcer hijjher on lesser 
curvature. 

Hypertrophic tr a s t r i t i s, posterior 
wall. 

1 12-31-36 

No ulcer. 

1 1-20-37 

Healini; ulcer. 

Marked pallor of mucusu and patchy 
hypertrophic trastritis. 

2-2-37 

No ulcer. 

1 2-3-37 

Unusual scarrins with radiatinc 
folds. 

Hypertrophic trastritis, les-sor curva- 
ture about (he scar. 

j 4-7-37 

No ulcer. 

4-7.37 

No ulcer. 

Marked chronic hypertrophic iras- 
tritis, lower third of body, with 
swollen folds, crevices, and 
mottling. 

1 6-30-37 

1 

Gastric ulcer just above the ansrulua. 

7 mm. wide. 4 mm. deep. 

7-14-37 

No ulcer. 

Hypertrophic pastritis. 

} 


9-20-37 

No ulcer. 


i lO-T-37 

i 

No ulcer. 

10-15-37 

No ulcer. 

Mucosal hemorrha^res and pifrment 
spots; superficial gastritis after 
X-ray; minimal atrophic rastritis. 



2-2.3-3S 

Ulcer. lesser curvature of antrum 
beyond antrulus. 

Severe hypertrophic pastritis about 
ulcer. 

3-1-3S 

; 

1 

1 1 

Ver>* small ulcer, about 3 mm. wide, 
just befou’ the annulus. 

3-31-38 

Small erosion in place of former 
ulcer; becinnintr scarrintr. 

Remnants of castritis. _ 

4-10-3S 

i 

Fluoroscopy, no ulcer; film suppests 
shallow ulcer. 2 mm, wide at | 
amrulus. I 

! 




Persistent narrowjnjr of the sntrum was described in each and every roentccnolotric examination. 
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Case 13 

S. F., Male, Age 47, Unit No. 1S4295, X-ray No. 42233 

The patient, in very broken English, gave an indefinite story of epigastric distress of two years' duration. Roent- 
genologic examinations were negative in August and October, 1935. Following the roentgenologic and gastroscopic 
demonstration of a gastric ulcer in March, 1936, ulcer therapy was instituted and complete symptomatic relief obtained, 
followed by tbe disappearance of the crater. In December, following a cold, the distress and the crater recurred, but soon 
disappeared upon tbe resumption of treatment. The patient then continued a “modified Sippy” program without recur- 
rence of the distress or of the ulcer to date (April 23, 1938). Maximum free acidity (Ewald) 29. The roentgenologic and 
gastroscopic data follow: 



X-RAY 

GASTROSCOPY 




Ulcer 

Mucosa 

8-13-36 

No ulcer; thickened, stiffened rugae 
suggested gastritis. 




10-28-35 

No ulcer. 




3-20-36 

Gastric ulcer 3 cm. above angle, 18 
mm. wide. 7 mm. deep. 

3- 20-36 

4- 3-36 

Deep crater-like ulcer above angulus, 
lesser curvature. 

Ulcer shallower. 

No inHammation nround ulcer; slight 
superficirl gastritis around upper 
part of lesser curvature. 

One mucosal hemorrhage; superficial 
gastritis only of upper parts of 
body. 



4-13-36 

Ulcer very shrllow; about size of 

last examination. 

Extensive muco«al hemorrhages of 
anterior and posterior walls of 
body: no definite gastritis except 
questionable area nround ulcer. 



4-27-36 

Ulcer linear, about % the sire of the 
ilrst examination. 

Two hemorrhagic spots, normal 
mucous membrane. 



5-18-36 

No ulcer: no scar seen. 

Pour mucosal hemorrhages, Ic^i^er 
curvature. 



6-1-36 

Shallow ulcer. 

Mucosal hemorrhages. 



7-22-36 

No ulcer seen. 

Mucosal hemorrhages turning into 
pigmentation ; no inflammation. 

11-28-36 

No ulcer. 

9-9-36 

No ulcer or scar seen. 

One hemorrhage, middle part of 
lesser curvature. 

1-5-37 

No ulcer. 

1-6-37 

Small gastric ulcer 2 cm. above 
angulus. 

Slight gastritis about the ulcer. 

1-9-37 

Small ulcer, same place, 4 mm. wide. 

3 mm. deep. 

1-20-37 

Very small ulcer, barely visible. 

Marked inflammation about the 
ulcer; homorrbagic spots along tbe 
posterior wall. 

2-15-37 

Very small depression . 2 mm. wide. 

1 mm. deep. 

2-17-37 

Ulcer not seen. 

Aluco^al hemorrhages; ro inflamma- 
tion. 

2-26-37 

No ulcer. 




6-22-37 

No ulcer. 




6-23-37 

No ulcer. 

6-23-37 

No ulcer. 

Mucosal hemorrhage^. 

0-3-37 

No ulcer. 

!l-S-37 

No ulcer. 

Muco’»al hemorrhages. 



11-12-37 

No ulcer. 

Slight hypertrophic gnstriti*. 

3-S-38 

No ulcer. 

3-2-35 

No ulcer. 

Normal mucosa. 


The ulcer was always seen at the s-me point — a spot easily seen srlth th • castroscope. The possibility that it was oserioolosl or hul'fen from siew, 
when not seen, seems very remote. 
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Case 14 

S. B., Male, Age 5i, Unit No. 15605S, X-ray No. 49673 

The patient^ had an attack of epi^stric pain in 1928 and an ulcer of the stomach is said to have been found at 
X-ray at that time. The pain apparently disappeared on treatment and did not recur until about July 1, 1936. The 
patient was admitted to the hospital for treatment August 6, 1936, and discharged symptom-free August 18, 1936. He 
follcwed treatment for a few months only. Slight distress, recurring in February, 1937, was relieved upon the resumption 
of therapy for a few months. In November the distress recurred and the patient was hospitalized from December 31, 
1936, to January 22, 1938. Deep radiation therapy was administered for ten days in daily doses of approximately 300 r 
(measured in air), alternately through anterior and posterior portals directed at the upper two-thirds of the stomach, 
the total dosage being 3066 r, the last treatment being given January 22, 1938. At present (April 23, 1938) the patient 
is continuing treatment, has no pain, but the ulcer has not yet healed completely. Maximum free acidity (histamine) 
102. The roentgenologic and gastroscopic data follow; 


' 

X-RAY 

GASTROSCOPY 




Ulcer 

Mucosa 

7-25-3$ 

Gastric tilcer just above the ansle. 
11 mm. wide. 5 mm. deep; dao- 
dena) deformity, no crater. 




S-7-36 

5 mm. wide. 5 mm. deep. 

8-12-36 * 

Deep ulcer crater above angulns. 

Hypertrophic gastritis about ulcer; 
hsrpertrophic node in m. sphinetCT 
antri.; patch of atrophic gastritis 
in upper parts cf anterior wall. 

9-1-36 

Ulcer not foand. 

10-14-36 

No ulcer seen. 

Hypertrophic gastritis of almost 
whole stomach. 

12-22-36 

Ko aJeer; daodenal de/otmitr on- 
changed. 

I2-23-3C 

No ulcer seen. 

Vnt3soa1 eomhinathn of hypertrophic 
gVBtritis with a patch of atrophic 
gastritis high on the anterior wall. 

5-12-37 

Ko ulcer. 

S-S-37 

No ulcer. 

Two erosions; chronic erosive gas- 
tritis, lower part near angle on 
lesser curvature. 

9-25-37 

Ko ulcer. 

10-6-3“ 

Shallow ulcer, augulna — • shaDowep 
and smaller than last year. 

Chronic hypertrophic gastritis about 
ulcer. 

1-4-38 

5 mm. crater. 




2-5-38 

No ulcer. 




1-7-38 

No ulcer. 

1-10-38 

No ulcer. 

Severe hypertrophic, hemorrhagic, 
ulcerative gastritis. 

1-21-38 

No ulcer seen. 




2-12-38 

Ulcer C mm. wide. 

2-II-3S 

Ulcer at angulus. 

Slight superficial gastritis at fomix. 



2-25-35 

Ulcer almost bealed — very shallow. 

Superficial gastritis abont ulcer. 

j 3-17-33 

Ulcer 6 mm. wide, 2 mm. deep. 

3-11-35 

No ulcer. 

Superficial and hypertrophic gas- 
tritis. 

1 

1 


4-1-38 

Gastric ulcer of the angulos. 

Slight inflammation around the ulcer. 


into the hospital and increased when they went home. I 
became quite annoyed with one lady after that had 
happened two or three times and gave her a good scolding 
with instructions to stay strictly on her management with 
no more running around to bridge parties. The ulcer then 
healed and has remained healed to date. Whether this was 
merely coincidence or the result of scolding, I don't know. 

In some of the eases in which there were recurrences, 
the patients seemed to be following treatment as well as 
they could. We still use the old Sippy program and the 
patients assured me that although they were going about 
their work, they were eating a rather soft diet and were 
taking milk and cream and powders regularly. In one 
case, while the patient was in the hospital, the ulcer healed 
very slowly in spite of this regimen. This was one of the 
cases I showed with marked antral narrowing and gastric 


retention. The retention apparently played a very im- 
portant role in the delayed healing. 

I am sorry that I do not have time to discuss the acid 
factor in the pathogenesis of ulcer and in the mechanism 
of pain. It came up for discussion earlier this afternoon. 
I think you have had enough of it; but with regard^ to 
pain, one word, if I may. If anyone studying the subject 
of ulcer pain will carefully take a patient in pain, empty 
the stomach, wait for the pain to disappear, then inject 
200 cc. of 0.5 per cent hydrochloric acid, wait for pain to 
develop, take the acid out again, wait for the pain to 
disappear, then put in an alkali, observe that no pain 
develops, then take it out and put the acid in once more 
and produce pain again, he can in a few short demon- 
strations convince himself that acid does have something 
to do with the production of pain. 


Editorials 


THE REGULATION OF GASTRIC EMPTYING 

W ITHIN the past several years great advances 
have been made in our knowledge of the mechan- 
isms that regulate gastric motor activity. In contrast 
with an earlier view that gastric peristaltic waves con- 
tinue uninterrupted throughout the period of digestion 
and are not subject to regulatory influences we know 
now that the gastric tone and the force of gastric peri- 
stalsis may be changed by many different stimuli when 
they are applied in adequate strength to the small or 
large intestine. Among the conditions wnthin the in- 
testine that affect gastric motor activity are mechanical 
distention, chemical irritation, the action of hyper- 
tonic or hypotonic solutions, and the presence in the 
intestinal lumen of HCI, fat and the products of pro- 
tein and of starch digestion. 

Since the food substances and the products of their 
digestion, as well as HCI, are present in the normal 
gastrointestinal contents, any effect that they may 
have on gastric motility is likely to be physiologically 
important. The experimental evidence indicates that 
such is the case. It has been found that the upper in- 
testine manifests a degree of selective irritability 
toward these particular substances which enables them 
to exert their specific influence when present in only 
moderate concentrations. 

Hydrochloric acid and some of the products of pro- 
tein digestion (1) when present in the small intestine 
act reflexly, through the vagus innervation, to cause 
inhibition of gastric tone and peristalsis. The response 
is known as the enterogastric reflex (2). Contrary to 
current theory, HCI has, apparently, less to do with 
the regulation of emptying than have the other sub- 
stances mentioned (1, 3, 4). Quantitative studies (4) 
have shown that although HCI is an efficient stimulus 
for the enterogastric reflex (and for temporary reflex 
closure of the pylorus), it is generally so diluted or 
neutralized on passing the pylorus that it seldom 
reaches an effective concentration in the intestine. 

Fat in the intestine also causes inhibition of gas- 
tric tone and peristalsis. This is an old observation 
and the slow emptying of fatty meals is well known. 
More recently Quigley and Phelps (6) have observed 
a similar effect due to carbohydrate (sugars) in the 
intestine. The sugars cause marked gastric inhibition 
only when present in fairly high concentrations and 
some observers have questioned whether the gastric 
inhibition is the result of a specific carbohydrate action 
or of the hypertonicity of the solutions. We have some 
data (unpublished) which support Quigley’s con- 
clusions and we are convinced that certain carbohy- 
drates, at least, have a specific inhibitory effect on 
gastric peristalsis when thej' are present in the upper 
small intestine. 

It is possible that fat and carbohydrate stimulate 
the enterogastric reflex mechanism but the tendency at 
present is to attribute their action to an inhibitor}' 
substance (enterogastrone) (6) which they liberate 
from the intestinal mucosa. This substance is carried 
to the stomach by the blood and inhibits gastric tone 
and peristalsis as well as gastric secretion. It has 


been definitely proved (6,7) that fat and carbohydrate 
may, under certain conditions, e.xert their specific in- 
hibitory influence through a humoral mechanism. 

With these facts in mind we may describe the regu- 
lation of gastric emptying somewhat as follows. Some 
time after food is taken the stomach begins to pour 
into the duodenum a complex mixture usually contain- 
ing, among other things, HCI, proteoses and peptones, 
products of starch digestion and fat. Presently one 
or more of these substances accumulates in the intes- 
tine in sufficient concentration to e.xcite the entero- 
gastric reflex or to start the liberation of enterogas- 
trone. As a consequence, the tone of the gastric muscle 
diminishes, the intragastric pressure decreases and 
peristalsis grows weaker; the emptying will proceed at 
a slower rate. Thereafter the gastric motor activity 
may be expected to increase if the emptying fails at 
any time to keep pace with intestinal digestion and ab- 
sorption, or to decrease if the reverse occurs. 

The fact that competent observers have failed to 
see such fluctuations in gastric activity, and have in- 
deed remarked on their absence, indicates merely that 
the regulatory mechanism, like other similar devices 
in the bodj', accomplishes its function smoothly and ef- 
ficiently. Probably, once the rate of emptying is ad- 
justed so as to maintain the concentration of gastro- 
inhibitory substances in the intestine at or slightly 
above their threshold concentrations, little further 
change in the degree of gastric activity is required. 

Other factors are, of course, involved in the control 
of gastric emptying. The initial emptying, for ex- 
ample, is probably determined by conditions quite 
different from those under discussion -here. The con- 
ditions responsible for the initiation and augmenta- 
tion of gastric motor activity have not been mentioned 
although they are obviously essential in the emptying 
process. However, taking the initial emptying for 
granted and assuming the constant presence, during 
digestion, of a gastric "motor drive’’ we think that the 
factors which serve to regulate the activity so as to 
prevent overloading the intestine are comprised chief- 
ly within the gastro-inhibitory reflex and humoral in- 
fluences resulting from the presence within the in- 
testine of the food matei'ials and the products of their 
digestion. 

J. Earl Thomas. Philadelphia 
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THE FORMATION OF HYDROCHLORIC ACID 
IN THE STOMACH 

O NE of the most remarkable chains of chemical re- 
actions in the body is that which results in the 
formation of the hydrochloric acid of the gastric juice. 
On one side of the secreting cells is blood with a pH 
around 7.2, and on the other side is hydrochloric acid 
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with a pH around 1.5. This means that during the 
quick passage of material through a tinj- gland the 
hydrogen-ions are concentrated some 700,000 times. 
Gastro-enterologists would like to learn something of 
the mechanism which produces this remarkable trans- 
formation, if only because if the chemistrj' of the pro- 
cess were known, they might see where a monkey 
liTench would conveniently be thrown into the ma- 
chinery, and then they might have a good cure for 
ulcer. 

Under the microscope it can be seen that, in the 
large parietal cells, gastric secretion forms in little 
canaliculi which run through the cj-toplasm. At first 
glance it would seem to be an easy thing to find out 
with the help of vital stains, reagents, and indicators 
where the acid is formed and how the precursors of 
the acid are brought into the secreting cell, but, actu- 
ally, the difficulties encountered have been so great 
and the findings so puzzling and so contrary to expecta- 
tion that knowledge in regard to the phenomenon is 
still somewhat fragmentary. JIuch of the early liter- 
ature irill be found summarized in the articles by 
Collip (1920) and Dawson and Dy (1926). Unfortun- 
ately, some of the early work was not satisfactory, 
partly because too much time was allowed to elapse 
behveen the death of the animal and the staining of 
the tissue, and partly because the indicators and rea- 
gents used were not entirely satisfactory. Some of 
the indicators probably did not diffuse well into the 
cells, or they diffused so slowly that, as they entered, 
other substances had time to diffuse out. Further- 
more, some of the indicators and reagents used were 
injurious to the tissues being studied. 

Theoretically the blood must bring to one side of 
the secreting cell chlorides which are to be split, with 
extrusion of the base back into the blood and of the 
chloride ion into the lumen of the gland. Somewhere 
along the way this chloride must combine m'th hydro- 
gen. Actually it has been shown by several observers 
that the blood learing the stomach is slightl.v more 
alkaline than that going to the stomach, and it con- 
tains slightly less chloride. 

One would expect, on staining the tissues with a 
suitable reagent, to show large amounts of chlorides 
entering, filling, or leaving the gastric cells, but actu- 
ally, the efforts to do this have so far been disappoint- 
ing. In a recent paper Gersh (1938) described what ap- 
pears to be the best work done so far on the problem. 
He studied bits of tissue removed quickly from the 
stomach of dogs and frozen in liquid nitrogen so as to 
put a stop instantly to all chemical processes. He 
found, as Ldpez-Suarez (1912) and Lison (1936) had 
done years ago, that in the resting glands of a fasting 
animal there is little sign of chlorides in the ciffoplasm 
of any of the five types of cell. Traces could be identi- 
fied only in the granules of the zjTnogenic or "chief" 
cells. Chloride was present in the lumen of the gland 
along the free border of the cells, and it was present 
in considerable amounts in the foveola or mouth of 
the gland and on the surface epithelium. It was evenly 
distributed through the connective tissue spaces of the 
lamina propria mucosae and the tella submucosa. 
Strangely, the distribution of the chloride in the 
actively secreting mucous membrane did not differ es- 
sentially from that in the resting tissue. The only 
difference was that the amounts were greater. 

One possible explanation for these curious and puzz- 
ling observations is that the chloride ions are so 


closely bound to some protein that they do not combine 
with the reagent. It is possible also that this hypo- 
thetic protein chloride is extruded from the cell as 
rapidly as it is formed. Curiously, there is no more 
chloride in the parietal cell than in the supposedly non- 
acid-forming cells, and as Gerch said, his experiments 
offer no support to the view that the acid is formed 
exclusively in the parietal cell. 

Collip (1920) concluded from his studies that chlor- 
ide ions are not taken up by the parietal cells until 
these cells go into action. He noticed that the inter- 
stitial tissue of the mucosa is rich in chlorides and 
other salts, and he thought that the parietal cells prob- 
ably drew upon this reservoir. Collip concluded that 
the cytoplasm of the parietal cells is acid at certain 
stages of activity, but this he thought was due to the 
presence of sodium acid phosphate. He was inclined 
to agree with Maly’s theorj' of the production of hydro- 
chloric acid from sodium chloride and acid sodium 
phosphate. He doubted if any hydrochloric acid w'as 
formed in the parietal cells themselves, but thought it 
was formed in the canaliculi. In this view he agreed 
with FitzGerald. 

According to Harvey and Bensley (1912-13), who 
also used a histologic technic, the fluid in the canaliculi 
of the parietal cells was alkaline, and an acid reaction 
was found only on the surface of the stomach. They 
suggested that the parietal cells probably secrete a 
chloride of some organic base w-hich, on reaching the 
mouth of the gland, yields free hydrochloric acid. 

Dawson and Ivj’ showed that gastric cells cut off 
from the circulation change so rapidly in their re- 
actions to indicators that much of the work of the 
older investigators cannot be trusted. To avoid such 
postmortem changes Dawson and Ivy injected dye into 
the living animal and then cut out for immediate ex- 
amination small sections from the exposed gastric 
muco.sa of a Pavlov pouch. They found that the parietal 
cells are those most intimately concerned with the 
elimination of certain dyes from the gastric wall. Un- 
fortunately, a comparison of the chemical structure of 
the dyes excreted with that of the dyes not excreted 
did not throw any light on the nature of the chemical 
processes within the cells. No chemical properties ap- 
pear to distinguish the one group of dyes from the 
other. There was no storing of the dyes in the gran- 
ules of the cells; they apparently were extruded as 
fast as they entered. 

Dawson and Ivj’ concluded from their studies that 
both the cytoplasm and the canaliculi of active parietal 
cells had a pH somewhere between 3 and 6.8. They sug- 
gested that there might be a partial dissociation of the 
hydrogen and chloride atoms from their precursors 
in the cell and a complete dissociation in the canal- 
iculi or at the surface film separating the cytoplasm 
from the lumen of the canaliculus. Their evidence sug- 
gested that the secretion, as it comes from the parietal 
cells, must be concentrated in the lumen of the gland 
perhaps by the absorption of water. 

JIuch against this idea of concentration is the ob- 
servation by Stohr (1882), Zimmermann (1925), Har- 
vey and Bensley, and Hoerr and Bensley, to the effect; 
that the secretion as it forms in the canaliculi is vis- 
cid and jelly-like. It is coagulable vrith heat and alco- 
hol, and it stains faintly vrith Jlillon’s reagent, indi- 
cating the presence of tyrosine. As it passes dorni the 
lumen of the glands this gummy substance can be 
seen sometimes to break up into little cylinders or 
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Eadio^raphs should be taken with films over and 
under the patient, in the supine posture, with the 
radiation beam centered where the sound penetrates 
the abdominal wall. 

Ten to tn'enty cubic centimeters of opaque liquid 
are suificient in most cases. A skiagram of the region, 
previous to injection, is recommended in order to re- 
veal a stone eventually overlooked or any other foreign 
body likelj' to mislead interpretation. 

Immediately after injection, the first film is taken. 
Then, the catheter is closed with an hemostatic forceps 
and after a few minutes inteiwal, a second picture is 
taken, shortly followed by a third film. 

Thus, information is obtained on the patency of the 
bile ducts and on the permanency of really patholo- 
gical aspects. Cholecystotomy avails best results with 
cholangiography: but, choledoctomy ndth the use of a 
T catheter may also insure good pictures provided 
certain care is taken. 

A thorough knowledge of the normal aspects of the 
biliarj’ tree is necessarj’ before interpreting the path- 
ological pictures. This requires a rather long training 
because normal bile ducts are variable. 

The injection under the fluoroscope permits an 
evaluation of the function of the fistulised gali bladder 
while films bring out accurate anatomical data. 

Immediate and remote incidents and accidents of 
cholangiography present little severity. They are 
limited to pain during the injection when too high a 
pressure is used, malaise with nausea, vomiting, sub- 
icterus and fever, when a strict fasting has not been 
observed. lodism with lipiodal, tenebryl and similar 
products are not to be feared. 

Eetention of the substance in the bile ducts is a rare 
and inconsequential event. The method meets with no 
other contra-indication except jaundice due to hepa- 
titis. 

Following a description of the main and secondary 
bile ducts, pathological descriptions are exposed with 
complete details. 

Heading and rereading such a book brings out the 
marvelous possibilities of cholangiography and makes 
one realize that the pathology of the bile tract is not 
so simple as usually considered and that everything 
is not done after the gall bladder has been removed or 
opened. 

"With the aid of cholangiography, unrecognized cal- 
culi may be detected; patients suffering with severe 
angiocholitis will be operated on again; residual dis- 
tention of the main ducts or its stenosis due to coexist- 
ing pancreatitis may be discovered ; in chronic jaundice 
by retention without obstruction, the bile tract may 
be explored so that one can differentiate cases where 
hepatitis is the only cause from those where choledo- 
chitis coe.xists. 

External compression of the terminal choledochus 
by a cyst or a swelling of the pancreas may be identi- 
fied; certain biliary or pancreatic cancers, in their 


earl}’ stages, may be evidenced; finally, in biliary 
fistulas, the nature and site of the obstacle may be de- 
termined while being ignored during operation. 

The book contains about fort}’ very good radiograms 
all clearly explained by annexed drawings. 

Albert Jutras, Jlontreal, Canada. 


Introduction a la Chirurgie Digestive. By E. E. 
Lauwers. Preface — Prof. P. Duval. 220 pages. Masson 
& Cie, Paris, 1938. 

N owhere as in this special field shall “functional 
repair, and not simple anatomical reconstruction, 
determine the outcome of a surgical intervention of 
the gastro-intestinal tract.” 

There is much to be said for this work, which should 
appeal to the qualified surgeon and those on the 
threshold of a surgical career in gastro-enterology. 
The importance of a thorough and extensive knowl- 
edge of basic physiological principles which go to build 
a sound foundation for this “special type” of surgery 
is stressed throughout the volume, which may be con- 
sidered more as an essay on function than as a com- 
plete study of surgery of the gastro-intestinal tract. 
Without being too didactic, it has steered a middle 
course and has unfolded the numerous biological 
problems instead of describing intricate and non-inter- 
esting operative procedures. 

This work should prove of material value to the 
student as well as the experienced surgeon in indi- 
cating the numerous pitfalis and problems that this 
new field presents. The author has proven himself 
an excellent teacher with a profound knowledge of 
general surgery and surgical principles, based on the 
new conception of “physiological versus anatomic 
surgery.” 

The author speaks enthusiastically of results ob- 
tained by fundusectomy in gastric ulcer and has not 
been highly elated by results obtained by more radical 
surger}’. Gastro-enterostomy, to most surgeons, seems 
to be the operation of choice. We do not subscribe 
entirely to this opinion. A most interesting chapter 
on cancer of the large bowel includes a discussion of 
colectomy in one stage, and the better results achieved 
by Rankin’s procedure as compared to the Mikulicz 
method in dealing with cancer of the transverse or 
pelvic colon. 

Short topics on laborator}’ tests and explorations of 
the gastro-intestinal tract, precancerous state, tubercu- 
losis of the intestine, chronic appendicitis, diverticuli- 
tis, fistulae of the intestinal tract, and pruritis ani 
complete the first part of the work. 

The second part is given to a short survey Of the 
functional tests for and surgery of the liver and 
biliar}’ tract, icterus and its classification, and surgery 
of the pancreas and spleen. 

Antonio Cantero, Montreal, Canada. 



Absti'acts 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 

The scientific program of the G7th 
Annual Meeting of the American 
Public Health Association in Kansas 
City, Mo., October 25-28, which will 
engage the attention of more than 
3500 of the nation’s health authori- 
ties, indicates how closely the organi- 
zation's Program Committee has been 
following national trends in public 
health progress. 

There is considerable emphasis on 
the • five major diseases which are 
being attacked throughout the land 
with government funds. The grave 
problem of maternal and infant mor- 
tality receives its share of attention. 
A special session is devoted to a dis- 
cussion of "Public Health Aspects of 
Medical Care” which it is expected 
will be one of the most significant of 
the entire conference, with exponents 
of the National Health Program, 
spokesmen for organized medicine and 
representatives of the newly-recog- 
nized medical consumers, the public, 
on the platform. 

The recruiting and training of 
public health personnel for the 
specialized tasks the expansion of 
health services are creating and for 
which trained workers are seriously 
lacking is a major note in the varied 
program. The health department as 
a business organization is a new con- 
cept which will be treated by the 
special session method. Administrative 
procedures, accounting measures, in- 
cluding cost-accounting, will be con- 
sidered. Many health departments are 
now on a parity with million-dollar 
enterprises and special techniques and 
formulae for the conduct of the big 
business of public health are definitely 
needed. 

More than 400 papers and reports 
will be presented and discussed in the 
four days the public health profession 
is in convention. The delegates are 
drawn from every state in the Union, 
from Canada, Cuba and Mexico and 
from every branch of public health 
practice. This makes necessary many 
individual meetings of the Associ- 
ation’s ten sections — Health Officers, 
Laboratory, Vital Statistics, Public 
Health Engineering, Industrial Hygi- 
ene, Food and Nutrition, Child Hygi- 
ene, Public Health Education, Public 
Health Nursing and Epidemiologj’ — 
where rock-bottom topics of interest 
to specialists alone are talked about, 
and in addition, sessions involving 
two or more Sections where subjects 
of broader import cut across the lines 
of the Section organization. A number 
of symposia will bring together three 


and four of these dirisions on such 
subjects as The Phosphatase Test in 
the Control of Milk Pasteurization; 
The Use of Biological Products: 
Water and Sewage; Frozen Desserts; 
Typhoid Fever; Pertussis; Nutri- 
tional Problems; Industrial Hygiene. 
Included among the speakers are 


such nationally known leaders ns Dr. 
Thomas Parran, Dr. Arthur McCor- 
mack, Dr. Abel Wolman, Dr. E. V. 
McCollum, Dr. Robert S. Breed, Dr., 
Elliott S. Robinson, Professor C. E. 
A. Winslow, Dr. I. S. Falk, Dr. Haven 
Emerson, Dr. Nina Simmonds, Dr. 
William F. Snow, Major Joel I. Con- 






DRAINAGE OF THE 
ENTIRE BILIARY TREE 

• 

The Aim o£ Therapy 
in Biliary Tract Disease 


DecVioUn— c. p. deKydro- 
cholic (triketochoianic) 
acid — is of recogrvized 
merit in affections of the 
hepatobiliary mechanism , 
Acting directly upon the 
liver, it increases bile se- 
cretion as much as 200 per 
cent; at the same time, it 
markedly augments cho- 
lecystic evacuation. It 
is a means of establishing 
drainage from the entiie 
biliary tree, thus aiding 
in the removal of inspis- 
sated, stagnant bile and 
nidi of infection, and 

Second edition o£ the brochure 

''Biliary Tract Disturbances" 

sent to physicians on request. 


Riedel-de Haen, Inc. 

105 Hudson Street New York, N.Y. 


lessening the absorption 
of toxic metabolites. In 
the hands of many of 
America’s outstanding in- 
ternists Decholin is the 
medication of choice in 
chronic cholecystitis, hep- 
atitis of toxic origin, non- 
calculous cholangitis, and 
biliary stasis. There is 
only one contraindica- 
tion: complete obstruc- 
tion of the common or 
the hepatic duct. 
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nolly, Mr. J. J. Bloomfield, Dr. Walter 
H. Eddy, Miss Dorothy Deming’, Dr. 
Reuben L. Kahn, Mr. Sol Pincus, Dr. 
Martha M. Eliot, Dr. Samuel C. Pres- 
cott, Dr. Bruce H. Douglas, Dr, 
Edward S. Godfrey and many others. 

The following organizations are 
meeting with the American Public 
Health Association and have prepared 
programs equally timely and im- 
portant: 


American School Health Associ- 
ation 

Conference of State Laboratory Di- 
rectors 

Conference of State Sanitarj' Engi- 
neers 

International Society of Medical 
health Officers 

American Association of State 
Registration Executives 

Association of Women In Public 
Health. 


The American Public Health Asso- 
ciation, 50 West 50th Street, New 
York, N. Y. 


Eusteuman, George B. 

Chronic, Benign and SmaU 
Malignant Ulcerative Lcsiona of 
the Stomach: Factors Helpful m 
the Differential Diagnosis. Radi- 
ologic Review, 60:151-156, July, 
1938. 

In considering the differential diag- 
nosis of small ulcerative lesions of 
the stomach the author discusses the 
significance of the roentgenologic 
findings, gastroscopy, symptoms, age, 
sex and time of onset, gastric analy- 
sis and results of treatment. 

The roentgenologic examination, 
when carried out by a well-trained 
and experienced roentgenologist, is 
considered the most valuable single 
diagnostic agent. 

Gastroscopy is of limited value in 
the diagnosis of early lesions as it is 
difficult for a diagnosis to be made 
even on close inspection of the re- 
sected specimen. It is only by histo- 
logic examination that successful dif- 
ferential diagnosis is possible. 

The .significance of .sex, age, and 
time of onset is not such as to aid 
materially in the differential diag- 
nosis of benign and malignant lesions. 

As regards gastric analysis, mean 
values for gastric acidity are of little 
. help in differentiating malignant and 
i benign lesions, however the extremes, 

' ' such as achlorhydria or hyperacidity 

are of relative value in making the 
diagnosis. 

Progress of the lesion under treat- 
ment as determined by repeated ob- 
servations gives valuable information 
as to the type of lesion present. 

Two charts are included listing the 
differential diagnostic features of 
carcinomatous and benign gastric 
ulcer. 

Hanes M. Fowler, Fort Wayne. 

Ahlquist, Richard E. 

Stones in the Common Bile Duct. 
Northwest Med., 37:213-217, 
July, 1938. 

The frequency with which stones 
in the common duct occur without 
jaundice has not been sufficiently 
emphasized. Also, the percentage of 
cases in which stones in the common 
duct arc overlooked at the time of 
operation on the gall bladder is too 
high. The general condition of jaun- 
diced patients can be much improved 
during the preoperative period by the 
use of a diet high in carbohydrates, 
adequate fluid intake supplemented 
by glucose solution intravenously, 
calcium chloride solution intraven- 
ously and blood transfusions. 

During the immediate post-opera- 


Zymenol 

mt! w Yeast Emymes in Oil Emulsion ■■ 
contains the complete natural 

VITAMIN B COMPLEX 


Clinical work' on g-astro-intestinal malfunc- 
tion confirms: the entire Vitamin B Corrnlex 
gives much more rapid, much more beneficial 
response than even a verj- high dosage of the 
individual factor given in an acute deficiency 
of that factor. 

ZymenoL provides the complete natural 
Vitamin B Complex in high potency PLUS all 
the enzymes% known and unknown factors of 
Brewers Yeast and makes them available in a 
highly palatable, thoroughly stable, well toler- 
ated emulsion of 60 ^ pure mineral oil. 

Zj-menoL restores normal evacuation from 
natural impulse without roughage, drugs or 
agents preferably avoided. 

Sugar-Free, ideal lor diabetics. 

No lealiage. Less expensive 


"The Vitamin B Complex and Functional Chronic 
Gastro-Intostinal 3Ialfanctlon : A Study of Two 
Hundred and Twenty-Seven Cases” by Drs, Bor- 
sook. Doucherty, Gould and Kremcr'. in Am. Jr. 
of Disr. Dls.. Jure. 193S. Reprint available on 
re<juest. 

, Relation of Vitamins to Enrymes. J. A- 31. A.. 
July S. loss. Pace 2S. 
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COMPOSITIOX OF 
KARO 

{Dry Da»t$) 


Dextrin 50% 

Maltose 23.2%, 

Dextrose 10% 

Sucrose 0% 

Invert sugar 4% 

Minerals 0.8% 


llie values of an infant food can 
only be judged by composition. Other- 
wise gross errors in infant feeding occur. 
When you consider tliat volume for 
volume, Karo Syrup furnishes ticicc as 
many calories as a similar sugar modi- 
fier in powdered form, you realize liotv 
strongly saturated Karo is in calories 
of maltose-dextrins-dcxtrosc. 

Infant feeding practice is primarily 
the concern of the physician, therefore. 
Karo for infant feeding is advertised to 
the Medical Profession exclusively. 


KADO 

EDVIVALENTS 

1 oz. vol 40 graui'i 

120 cals. 

1 oz. wt 28 grams 

90 cals. 

1 teaspoon 15 cals. 

1 tablespoon ...60 cals. 



FREE to Physicians onit/z 

Convenient Caleulator of Infant Feeding Formulas: accurate, instructive, helpful. On 
receipt of Physician's prescription blanh, giving name and address, the Calculator will he 
forwnrdc<l. Write Corn Products Sales Co.. Dept. D N-10,17 Battery Place, Nc^v York, N. Y. 
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tive period the Trendelenburg posi- 
tion, carbon dioxide and oxygen in- 
halations, massage of the lovrer ex- 
tremities, early passive and active 
movements, and encouragement of at- 
tempt at early coughing have ma- 
terially lessened pulmonary compli- 
cations. 

Broader and more definite indi- 
cations for opening and exploring the 
common duct have materially in- 
creased the frequency with which 
stones have been found. 

Adequate exposure, accurate visu- 
alization of the common duct prelimi- 
nary to incising the duct for the 
purpose of exploration, removal of 
stones and institution of drainage 
are essential. Visualization of the 


For combined safety and effec- 
tiveness in antirheumatic 
medication. Incorporates two 
standard medicaments in the 
convenient, pleasant form of 
an effervescent tablet. 

THE FORMULA: 

Each tahlet contains 
?odium Salicylate. . . TJ-S grs. 

Sodium Iodide 1 gr. 

Citric .Acid 17 grs. 

Sodium Bicarbonate 25 grs. 

Tlic buffered alkalis, sodium 


common duct by the injection of a 
radiopaque solution before the re- 
moval of the T-tube is advisable. 

Hanes M. Fowler, Fort 'Wayne. 

MILK FACTS 

The dairy industry’s importance to 
the national economic system is 
graphically visualized in the new 
JIILK FACTS booklet issued by the 
Milk Industry Foundation. 

Charts show that the United States 
is one of the ranking nations in the 
consumption of dairy products. 'With 
per capita consumption of fluid milk 
at 153 quarts a year, America tops all 
other countries except Switzerland 
with 232 quarts. 


citrate and sodium bicarbonate 
in Salici-Vess not only en- 
hance the therapeutic effec- 
tiveness but reduce toxicity to 
a minimum. 

Note quick relief from pain 
and muscle spasm following 
the use of Salici-Vess. Tubes 
of 30. 

Also available — Aspir-Ves.s 
(aspirin with alkali buffers); 
and Alka-Vcss (for safe alka- 
linization). 


Annual per capita milk consump- 
tion in quarts for other nations is: 
Denmark, 144; Czechoslovakia, 130; 
Netherlands, 120; New Zealand, 112; 
Great Britain, France and Germany, 
92; Australia, 8S; Belgium, CS and 
Italy, 28. 

"Milk, in one form or another, com- 
prises over 25 per cent of the 1,500- 
odd pounds of food used each year by 
the average American," says the book- 
let. “It requires about lOli quarts of 
milk to make a pound of butter and 
4% quarts to make a pound of cheese. 
Approximately 350 million new milk 
bottles are purchased annually. 

The booklet contains pictorial 
charts and figures showing the im- 
portance of the milk industry to the 
country’s economic picture. Diagram- 
atic charts illustrate how the United 
States utilizes its milk supply of some 
48,777,000,000 quarts of milk a year. 

Fluid or fresh milk, which provides 
the farmer’s highest cash return, ac- 
counts for 29.2 per cent of the 
country’s yearly production. Cream- 
ery butter takes 31.G per cent, farm 
butter — 10,6 per cent, while 12.1 per 
cent of the milk is used on farms 
where produced. In making cheese 
5.9 per cent of the total milk is used; 
ice cream— 2.3 per cent and canned 
milks — 4.3 per cent, according to 
charts. 

Another chart shows a breakdown 
of the distributor’s milk dollar based 
on recent certified accountants’ 
figures prepared for tbe New York 
legislature. This shows that 44.03 per 
cent of the dollar goes to dairy farm- 
ers for milk; 26.16 per cent to labor; 
8.75 per cent for supplies — bottles, 
cases, trucking, etc.; tiutes — 23,i per 
cent; depreciation — 2.40 per cent; 
profits — 2.98 per cent; salaries — less 
than % of 1 per cent. 

“Within less than fifty years," says 
the booklet, “the production and utili- 
zation of milk have so increased in 
this country that today we are the 
greatest of dairy nations. 

“Milk is our most widely used food, 
the farmer's largest source of cash 
income and the basis of an industry 
which for service and volume has few 
equals. 

“Basic data about the nation's milk 
supply, the producers and the cows 
which create the supply, the distribu- 
tors whose safeguards and efficiency 
have made wide usage possible and 
the consumers of this 'most nearly 
perfect food' arc of wide interest. 

"Around 25 million cows arc milked 
daily on three quarters of the nation’s 
six million farms — more than 45 
million quarts of milk arc delivered 
to homes and stores. Milk, cheese, 
butter, ice cream and other dairy pro- 
ducts create an estimated annual out- 
put of 3% billion dollars. 

“The statistical background for this 
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RECENT ADVANCES IN THE SCIENCE OF NUTRITION 


II. Newer Knowledge of Ihe P-P Factor and the Control of Endemic Pellagra 


• The years since 1932, when the P-P factor 
was known variously as vitamin B; or G. 
have been especially marked by contribu- 
tions to our knowledge of the anli-pellagric 
vitamin. Considerable progress has also 
been made in the treatment of human 
pellagra as well as in the control of the 
disease. It might be of interest to review 
briefly a few of the outstanding develop- 
ments in this field. 

The P-P factor is now accepted as being 
closely related chemically to nicotinic acid 
if, indeed, it is not identical vilh that com- 
pound (1). Nicotinic acid has been used 
successfully in the treatment of human 
pellagra (2) and there is evidence to support 
the belief that the P-P factor is intimately 
associated with essential enzyme reactions 
in the body (3). A laboratory test has been 
devised for the early clinical detection of 
pellagra (4) and there is today bettor agree- 
ment as to the basic dietary requirements 
for the management of florid pellagra (1). 
Wliile the situation as regards endemic 
pellagra has, in general, shotsTi improve- 
ment during recent years, an occasional re- 
port indicates that endemic pellagra still 
constitutes a major medical problem in some 
localities (5). Authorities agree that the old 
adage relating to an ounce of prevention 
being the equal of a pound of cure applies 
particularly well in the case of pellagra. 
Consequently, in specific regions of this 
country certain control measures have been 
advocated in an endeavor to bring this de- 
ficiency disease under permanent control. 
The most promising of these measures arc 


the issuance of yeast rations and popular 
education to the desirability of home pro- 
duction of foods rich in the P-P factor, es- 
pecially during late winter and c;irly .spring. 
The problem of permanent control of pel- 
lagra has been clearly and briefly defined 
as follows: 

"The prevention of endemic pellagra is 
simple in theory but difficult in practice. 
If cverj’ normal person received enough 
of the foods containing the pellagra-pre- 
ventive vitamin there would be no en- 
demic pellagra. — Permanent control c.an 
be obtained only by bringing about per- 
manent changes in dietary habits” (]). 

Tlic correction of those long-standing dict- 
arj' malpractices which arc responsible for 
pellagra is certain to be brought about only 
slowly. The concerted and sustained efforts 
of all .agencies concerned with public health 
■will be required, not only to insure ob- 
servance of the control measures described 
above, but also to educate the potential 
pell.agrin to the necessity of a varied diet ol 
protective foods. 

Commercially, canned foods may play an im- 
portant part in the current program de- 
signed to bring pellagra under control. 
Several hundred varieties of canned foods 
arc readily available on ever)' American 
market at all seasons of the year. Judicious 
inclusion in the diet of those foods known 
to be important carriers of the anti-pellagric 
factor (1) should materially assist in effect- 
ing permanent control of endemic pellagra 
in America. 


AMERICAN CAN COMPANY 

230 Park Avenue, New York, N. Y. 

(1) 193S 1 \ M A 110,1665 O) 1935 111.25 

(2) 1938 J \ M A 111, 354 (43 1S3S } Med. Ana Stire of Alabi-a. 8, 52. 

1938 IhiJ 111. 613 O) 19)5 J Med. .Ana. S'atc of Al2ija.-aa. 7, 475 

1938 IbJ no. 259 


This is the Jorty-first in a senrs oj monthly articles^ tcJticJi summarize, 
for^vur contvnicncc, the conclusions about canned foods readied (^'author* 
itics in nutritional research. VTc leant to mahe this scries valuable to 
so nv ash^vur help. ITill you tell us on a post card addressed to tbe Ameri- 
can Can Company, Neie Yorh, N. Y., trhat phases of canned foods hnoui- 
edge arc of greatest interest to you? Your suggestions trill determine the 
subject matter of future articles. 



The Seal of Ac;c«ptane^ denotm that 
the •tatementa in ihl* adTrrtUement 
•re acceptable to the Council on Food* 
of the American Medical Association, 



American Journal of Digestive Diseases 


5:i2 


vnst industrj' of wide ramifications 
should lead to a clearer undcrstand- 
inR of milk economics.” 

NEW MEASURING ROD FOR 
COJIMUNITY HEALTH 
SERVICES 

The American Public Health Asso- 
ciation has today issued an AP- 
PRAISAL FORM FOR LOCAL 
HEALTH WORK. The present 200 
page document is the result of studies 
in measuring community needs and 
community health activities by com- 
mittees of the Association which h.ave 


been continuously engaged in this 
work for eighteen years. 

The Appraisal Form is primarily a 
measuring rod for community health 
services. Through the use of a care- 
fully arranged survey schedule the 
principal health problems of the com- 
munity are brought to light and de- 
fined. The program of community 
health service in the several fields is 
analyzed against this background of 
social and health conditions. The 
health services as performed arc 
studied in relation to the need with 
the result that the relative adequacy 


of public health work is judged with 
some consideration of the magnitude 
and type of local problems. 

Heretofore the Association has 
issued separate schedules for urban 
and rural work. Advances in rural 
health practice in the last few years, 
however, have been so great that the 
Association believes that issuing 
separate schedules for the measure- 
ment of urban and rural health sen-- 
icc tends to accentuate the differences 
in practice which are rapidly disap- 
pearing. 

The Appraisal Form is divided into 
three major sections; a survey 
schedule for studying a community’s 
health facilities, a schedule for ap- 
praising the local health activities, 
and a list of significant health indices. 
The Association urges the use of the 
Appraisal Form by health workers 
and communities to evaluate periodi- 
cally and impersonally their public 
health programs and determine the 
fields in which change of emphasis 
may be needed for more effective 
work. 

Corwin, Warren C. 

Experimental Hypercholesteremia 
in Dogs. Arch. Path., SC-2, iSC, 
Aug., J9S8. 

The author takes up again the 
question of experimental arterioscler- 
osis in rabbits and guinea pigs due 
to excess feeding of cholesterol and 
the fact that it has not thus far been 
produced in other experimental 
animals; notably, in eats, dogs, foxes 
and monkeys. 

In order to find out whether a con- 
stant hypercholesteremia could be 
produced in dogs and thereby render 
this animal a suitable subject for the 
further study of experimental chole.s- 
lerol arteriosclerosis, the author con- 
ducted experiments on adult dogs in 
series of varying dietary conditions. 
First the limits of the cholesterol con- 
tent of the blood of dogs on a "stand- 
ard diet” were determined as 185 to 
285 mg. per 100 cubic centimeter of 
blood, and of dogs fed a "kennel diet” 
as 155 to 240 mg. 

Briefly the experimental results 
can be summarized as follows: 

Dogs fed a high fat diet, the fat 
consisting of 5 to 10 gm. of lard per 
kilogram of body weight, showed 
slight but variable increases of the 
blood cholesterol. Dogs are naturally 
intolerant to high fat diets and fre- 
quently vomit their meals. This fact 
may have had some influence on the 
results. 

Dogs on a high fat diet plus 3 gm. 
.solid cholesterol in a capsule cither 
with or without sodium cholate, gave 
the same indifferent results os seen in 
group 1. 

Dogs on a high fat diet to which 
10 to 15 gm. of lecithin of adrenal 
origin was added daily showed a blood 
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cholesterol of over COO mp. per 100 
cubic centimeter; and when choles- 
terol and sodium cholate were added 
in addition the cholesterol values ran 
to a high of 940 mg. 

A second series of experiments 
under varying dietary conditions 
corroborated in the main the results 
of the first experiments. It became 
evident that a high fat diet is not es- 
sential for the development of hjTier- 
eholcstcremia in the dog, and that 
solid cholesterol added to the diet did 
not materially alter the results. When 
lecithin alone was added to cither the 
standard diet or to the kennel diet, 
elevation of the blood cholesterol took 
place. When it was added to a high 


fat diet it produced a marked hyper- 
cholesteremia. This elevation in 
cholesterol content consisted both of 
free cholesterol and cholesterol esters. 

The experiments were not carried 
long enough to determine whether 
arterial changes might occur or not. 

N. W. Jones, Portland. 

Simonds, J. P. 

Mode of Origin of Experimental 
Gastric Uleer Induced by Cincho- 
phen. Arch. Path., 2C-1, U, July, 
19S8. 

The author reviews the literature 
on experimental peptic ulcer and con- 
cludes from it that in most animals 
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the traslric mucosa is a verj’ sensitive 
stnicturc easily injured by n prent 
variety of unrelated npents.nnd that 
chronic ulcers probably result from 
acute lesions as a consequence of (a) 
peneral nutritional or metabolic dis- 
turbances, (b) local functional de- 
rangements, (c) continued action of 
the causative agent or. (d) mechanical 
factors determined by the anatomic 
location of the acute lesion. 

In order to determine if possible 
the mechanism by which ulcers 
formed, the author studied the histo- 
logical changes found in the stomach 
and duodenum of some fifty dogs and 
cats which had been fed '^old” cincho- 
phen for periods of time from twenty- 
four hours to over three weeks. The 
lesions obser\’ed in all had as a 
common characteristic an acute gas- 
tritis. This was usuall}' focal and oc- 
curred in different forms: (1) edema 
of a single, or several adjacent, villi; 
(2) diffuse infiltration of the villi or 
mucosa with plasma cells and lympho- 
cj'tes; (3) superficial erosions, some- 
times of a single villus; (4) focal ac- 
cumulations of poljTnorphonuclear 
leucocytes above the muscularis 
mucosae often with liquifactivc necro- 
sis; (5) fistula-like channels from 
these areas to the surface, and <G) 
large deep ulcers, at times perforated. 
These lesions were nearly always 
located in the pylorus and first part 
of the duodenum. 

Hyperacidity played no part in the 
formation of cinchophen ulcers. As 
the gastritis always preceded the for- 
mation of the ulcer in these instances, 
the author concludes It must have 
been an important factor in its causa- 
tion. 

N. W. Jones, Portland. 
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ZoLUNCER, R., Branch, C. D. anp 
Bahxv, O. T. 

Instrumental Dilatation of the 

Papilla of Voter. S. G. 0., Vol. 

CC, No. J, pp. lOO-lOi, Jan., 1938. 
Since the histologic stniction of the 
papilla of Voter is approximately the 
same in the dog as it is in man, the 
authors studied the effects of instru- 
mental dilatation of the papilla in 
dogs and drew reasonable conclusions 
applicable to man. 

These studies suggest that damage 
I may be done to the papilla of Vater by 
I instrumental dilatation, such as hemor- 
! rhage and inflammation in the acute 
! stages and scarring in the later 
I stages. The end result here is a 
i smaller opening than re.sults from no 
dilatation at all after cholecystectomy. 
It appears that the diameter of the 
papilla, unless rearred, adjusts it'olf 
to pres-surcs in the biliary tree within 
a short time (90 days) aher cholecj's- 
tectomy. Subsequent dilatations after 
cholecystectomy do not tend to in- 
crease the diameter of the papilla. 
Perfusion pressures in patients who 
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putrefaction as a 
result of delay in 
passage of contents 
thru small intestine 

(b) Normal small 
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SAL HEPATICA r/ushes the Intestinal Tract and Aids Nature to Combat Gastric Acidity 

BRISTOL-MYERS CO., 19. NN West 50th St., New York, N. Y. 


535 



A.mehicax Journal of Digestitc Diseases 


have had extensive dilatations of the 
papilla were hipher than those in 
patients whose ducts were rot ex- 
plored. 

The authors believe that it is sufll- 
cient to determine the potency of the 
papilla rather than attempt to dilate 
it forcibly. 

Five fifpires and a bibliography ac- 
company the article. 

Nelson 31. Percy, Chicapo. 

Lake (Brit. 3Icd. Jour., 2:49, 1937) 
reviewed 320 cases of partial ca.strcc- 


tomy carried out for the most part 
for ulcer. Of the 198 cases followed 
for more than two years there was an 
unsatisfactory result in only fifteen. 
The cross mortality was 9.5 per cent 
in the ulcer cases, 14.8 per cent in the 
cases of jejunal ulcer, and 14 per cent 
in the cases of carcinoma, TVhen the 
ulcer was situated in the pyloric 
recion, the mortality of the operation 
was but 5.3 per cent. The incidence 
of jejunal ulcer after partial gastrec- 
tomy W.1S less than 2 per cent. No 
cases of postoperative macroc.rtic 


anemia were ob5cr%'ed, but a mild 
microcytic anemia was seen in a few 
of the patients after operation. The 
average duration of life after opera- 
tion in the patients with carcinoma 
was 2.25 years. 

In the London letter in the Journal 
of the A. 31. A., August G, 1938, page 
549, there is a report of some work by 
MacGregor on the endocrine treat- 
ment of senile vaginitis. Even the 
gastro-enterologist sees many women 
after the menopause who complain 
bitterly of burning in the vagina with 
perhaps some leukorrhea and perhaps 
dysparcunia. 3racGrcRor used estra- 
diol benzoate which restored the 
atrophic vaginal epithelium to a more 
normal condition. It increased the 
vascularity of the tissues and pro- 
moted healing of areas in which there 
was a tendency to bleed after denuda- 
tion of the mucosa. It also helped in 
restoring the normal vaginal flora, 
with a cessation of this treatment the 
vaginal epithelium reverted to its 
atrophic condition. The drug was 
given in dosages varj-ing from 6 mg. 
twice a week to 10 mg. a day accord- 
ing to the severity of the condition 
and the re.sponse. Intramuscular in- 
jection was the best method of ad- 
ministration. Suppositories proved 
disappointing probably because the 
atrophic condition of the vagin.al 
mucosa interfered with absorption. 
Suppositories might perhaps have 
been used with greater benefit after 
the first doses had improved the local 
conditions. As a result of treatment 
eight of the fifteen patients were com- 
pletely cured and they have remained 
that way from fourteen to twenty-one 
months. Vaginal douching should ap- 
parently be stopped. 

3'cars ago Whipple and his students 
showed that over-irradiation with 
roentgen rays would punch holes in 
the mucosa of the .small bowel. Cathie 
(Am. J. Roentgenol, and Rad. 
Therap., 39:895, 1938) reports two 
cases out of a series of 400 in which 
the patients were treated with irradi- 
ation for carcinoma of the uterine 
cervix. In these two cases the patients 
developed intractable diarrhea and 
died. At autopsy ulcerations of 
actinic origin were found throughout 
the sm.all bowel. The diarrhea ap- 
peared during the second week of 
treatment when only about 1500 
roentgens had been delivered. A good 
many of the other patients had a 
transient diarrhea which cleared up 
spontaneously. It is po.ssible that the 
two patients who did not get well had 
an idiosj-ncrasy to irradiation. 

3ranizade (Wien. klin. Wchnschr., 
50:1455, 1937) examined the blood of 
40 patients who from five to tweh'e 
years before had .submitted to an ex- 
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tcn.'ivp refection of the etomacb be- 
caure of ulcer. In most. patients the 
operation had been performed more 
than seven years previous to this 
study. In all ca.ses about ttvo-thirds 
of the stomach had been removed, 
Thirty-suc of the forty patients had a 
normal red count and a norma! hemo- 
frJobin rcad/ncr. Only four had a blood 
picture of a microcytic anemia, 

Petri and his co-tvorhers (Acta 
Med. Scand.. 93:450, 1937) fee! as 
many others do that pellagra cannot 


be c.xplained completely on the basis 
of an inadequate diet. They saw in- 
sane patients in whom pellafpra de- 
veloped in spite of adequate nourish- 
ment. They saw also a number of 
cases in which they felt that they 
could cure pellapra by the use of ex- 
tracts made from gastric mucosa. 
They believe that these extracts have 
been helpful also in the relief of the 
poljTicuritis associated with alco- 
holism. 

In an interesting paper published 


recently. Parsons, Plummer, Ewalt 
and Ga.shill (J. A. M. A., 110:1991- 
1993, 193S) reported on the incidence 
of peptic ulcer in patients with syphi- 
lis of the central nervous sj'stem. As 
a basis for their study they used 
records of 200 patients who had clear- 
cut signs of nen-ous syphilis. In this 
group, with an average age of forty- 
one years, the incidence of peptic 
ulcer was 10.5 per cent. In another 
group of 200 patients with an average 
age of thirty-nine years and onlinaiy 
latent syphilis, the incidence of ulcer 
was 1,5 per cent. One hundred 
patients averaging thirty-four years 
of age suffering with pulmonaiy 
tuberculosis had an incidence of 1 per 
cent, while among the general admi.s- 
sions to the hospital the incidence 
was 3 per cent. In a series of 100 
patients with peptic ulcer the inci- 
dence of syphilis was 5 per cent. 

Because of much evidence showing 
that disc.ase of the brain tends to be 
associated with peptic ulcer, it seems 
probable that the high incidence of 
ulcer in cases of nervous syphilis is 
due not to the syphilis but to di.scase 
of the brain. The writers doubted if 
sjT)hilis was the cause of the ulcer in 
these cases. They admitted that the 
incidence of peptic ulcer in their 
series of neurosj-philitics was higher 
than that reported by other clinicians, 
but that, of course, might easily be 
explained on the a.s.sumptfon that 
their colleagues had taken greater 
care in examining the stomach roent- 
genologically. 

Lazarus (Brit. Med. Jour., 2:1011, 
1937) studied the vitamin C situation 
in patients with bleeding ulcers. He 
first measured the amount of cevi- 
tamic acid excreted in the urine 
during a preliminary control period 
during which the patients were given 
an adequate diet m'th extra iron. 
Patients were then given large 
amounts of cevitamic acid for four 
days. Interestingly, none of the 
patients responded with a significant 
increase in urinary excretion of the 
substance, and the impre.ssion was 
that they were not absorbing much of 
it. Of the twelve patients studied ten 
were thought to be suffering with 
vitamin C undemutrition and sub- 
j clinical scurvy. In seven, this lack 
1 was thought to be severe. One difll- 
j culty with all these studies is that 
I some observers arc not yet satisfied 
I with the accuracy of the methods 
I used for determining vitamin C. 
j V,'. C. Alvarez, Bochester. 

I Perazzo (Arch. Ital. d. Chir., 47: 
j IC.3, 1937) studied graphically the in- 
j testinal motility of dogs shortly be- 
I fore and after giving Intravenous fn- 
; jectior.s of 15 or 20 cc. of a 20 per 
cent hypertonic solution of sodium 
chloride. The injection cau.sed an in- 
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THRIVING ON PET MILK 

— its significance to 
the gastro-enterologist 


Significant? Yes — for the reason 
that an infant, particularly the 
premature, or an adult with an 
ulcerated digestive system, re- 
quires a milk which furnishes opti- 
mum nourishment with a minimum 
tax on the digestive organs. 

Both, of course, require the pro- 
tection of a milk that is free, surely 
and completely free, from bacteria 
which may cause infection or have 
irritative effect — and since Pet Milk, 
which because of sterilization, is so 
safe and so easily digested that triplet 


babies, usually premature and 
always digestively hypersensitive, 
will thrive on it — it is logically 
a highly suitable food for the 
adult wilh an ulceration of the in- 
testinal tract. 

Fresh whole milk concentrated to 
double strength, then sterilized, Pet 
Milk, undiluted, furnishes with com- 
plete safety and in easily digested form, 
twice the solids of ordinary milk. It is 
therefore conducive to early healing of 
ulcerated areas — and consequently 
of interest to the gastro-enterolomst. 


We tvill gladly send samples and literature on request. 
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PET MILK COMPANY, 1446j Arcade Building, Si. Louis, Missouri 
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contents with it, without irritation to the most sensi- 
tive gastro-intestinal lining. Thus “purgative colitis” 
is avoided; and by its bulk, KONSYL assists in con- 
trolling intestinal spasm. 
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KONSYL does not cause leakage from the anus, even 
when taken in large doses. 
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crease of intestinal tonus and an in- 
crease in the amplitude of the pendu- 
lar movements. This occurred also 
after bilateral vagotomy. The effect 
was transitory, lasting from twenty 
to forty-five minutes. The intestine 
reacted to a second injection but not 
to a third one. The author thought 
that the effect was due to changes of 
osmotic pressure in the tissues of the 
intestinal wall. The injection of phy- 
siologic sodium chloride solution, or 
from 6 to 8 cc. of a 20 per cent hyper- 
tonic solution did not have any effect. 

W. C. Alvarez, Eochester. 

At the meeting of the Central So- 
ciety for Clinical Eesearch (reported 
in the J. A. M. A., 110:685, 1938) 
Moore and Arrowsmith reported that 
iron is transported in the blood 
stream as serum iron. A new technic 
has been evolved for the study of the 
absorption of the iron from the bowel, 
and it has been shown that following 
the oral administration of iron, from 
three to ten times the basal amount 
in the blood appears in the serum. 
The authors studied this response in 
normal persons and also in persons 
with a histamine-refractory achlor- 
hydria. In the achlorhydric persons 
they studied the influence of giving 
iron with hydrochloric acid. When 
iron is injected directly into the blood 
stream, all this iron is present in the 
serum fraction. The authors also 
studied the disappearance of various 
types of iron from the blood stream 
after intravenous injection. 

W. C. Alvarez, Eochester. 


May, H. 

The Extent and Character of 
Peptic Ulcer and Gastroduodeni- 
tis in Different Conntrics. S. G. 
0., Vol. GC, No. 5, pp. CGC-CG7, 
March, 1938. 

The author points out that geo- 
medical variations of certain diseases 
are well known. These variations he 
has seen within a short distance of 
100 to 200 miles in Germany as per- 
tains to the occurrence of gastritis as- 
sociated with duodenal ulcer. That 
the same differences may be observed 
in this country is obvious, as he shows. 
This probably accounts for the great 
differences reported in the degree of 
associated gastritis with duodenal 
ulcer in this country and in central 
European areas. 

Two cases of gastritis associated 
with duodena] ulcer are reported. 

He concludes that chronic erosive 
gastritis is more common in certain 
parts of this country than was previ- 
ously thought. What parts those are 
he does not know. He recognized the 
absence of prohibition as a possible 
pertinent factor. 

Six figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 
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CONNOTATIONS 
H. J. Sims, M.D. 

Denver, Colorado 

Paul of Aegina is often credited with having first recog- 
nized lead colic; however, Nikander described lead colic 
and paralysis after injestion of excessive amount of lead 
in writings which appeared in the second century, B.C. 
Citois describes in 1672 an epidemic of lead colic followed 
by paralysis. He clinically described the disease. His re- 
ligious tendency was such that he classed it with other 
diseases a's repr'esentative of the wrath of God. Musgrave 
described in 1703' the symptoms of Devonshire colic. He 
intimated that it ’resulted from the use of crude cider. 
Baker of England read a paper before the College of 
Physicians on the cause;pf Devonshire colic, proving that 
it was the result, of lining the cider presses with lead. 

The Siamese Twins,. Chang and Eng, were born of 
Chinese parents in Siaih, China. They died at the age of 
sixty-three in North Carolina. Their bodies were joined 
at a point midway between the umbilicus and ensiforra 
cartilage through which the blood vessels of their liver 
communicated. They married sisters. Chang was the 
father of six children and Eng the father of five. 

The origin of the term ccU dates back to 1GG5, the time 
of Robert Hooke. He observed spaces in cork which re- 
minded him of minute prisons. Malpighi made the same 
observation in 1G75. Jacob Schleiden published a paper in 
1838 in which he described and recognized the importance 
of the nucleus in cells. He further ohserv'cd that the 
nucleus of plant cells represented the mother of new cells 
and named it the cidoblast. Purkinje first used the term 
protoplasm to describe the cell content. In 185G, Johann 
Sigismund published an article in which ho emphasized 
the cell as a mass of protoplasm with a nucleus. Eight 
years later he discovered the prickle cells in stratified 
squamous epithelium. 

The term rctrocolic, or retroperitoneal appendix, had its 
inception by Treves who stated in 1885 that the usual 
position for the appendix was behind the terminal end of 
the ileum, pointed toward the spleen. 

In I73G, Garengeot probably described the first case of 
a true posterior vaginal hernia. In 1804, Sir Astly Cooper 
reported the second case. This type of tumor is not to be 
confused with a rectocele. 

Robert Mayer of Germany, had occasion in 1840 to 
study the blood of people in tropical climates. In 1842, he 
prepared a paper on the forces of inorganic nature; it 
was refused publication. Because of his disappointments 
and adverse criticism, he attempted suicide in 1849. Two 
years later he was admitted to an insane asylum. 

Dr. John Locke of Ohio, demonstrated in 1844 that the 
tick of a clock could he made to repeat itself over a long 
distance through a telegraphic media. In 1849, the govern- 
ment called him to "Washington to construct the first 
electrochronograph. 

During the time of Pliny, who lived 23-79 A.D., the head 
of an epileptic was shaved and the area bathed in oils, 
\inegar, and salt water. "When all other methods failed, 
the drinking of warm blood from a slain gladiator was 
recommended. 

Among the Greeks, epilepsy was known as the disease 
of Hercules, It is not known why this name was chosen. 
Some historians insist that Hercules sufTered from the 
disease. Others believed epiliptics exhibited superhuman 
strength during convulsive seizures, and again others ac- 
credited the disease to evil spirits. 

Hippocrates spoke of the aura of epilepsy, although 
Pelops, 199 A.D., a pupil of Galen, is often credited with 
the first recognition. Apamea described the aura in 54 
A.D. 

In 543 A.D., Aetius of Armida, described lesions of the 
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skin, now believed to have been eczema. AVillan divided 
eczema into four classes. Fox of England, differentiated 
between impetigo and eczema in the year 18G4. 

Ulcers, especially those oecurring on the extremities, 
were commented upon by Wiseman in 167G. Ulcers were 
not considered harmful to the patient as it was believed 
that through ulcers poisonous humors escaped. Wiseman’s 
treatise on ulcers described the advantages of laced stock- 
ings. In 1783, Underwood substituted flannel bandages for 
linen. Else recommended thin sheets of lead moulded to 
the contour of the leg as a means of support. Bayton, an 
English surgeon, suggested the use of strips of plaster 
prepared by the addition of diachylon to resin. This was 
melted and applied while warm to strips of bandages. The 
strips were then wound spirally around the leg. 

In 18SG, Lawson Tait reported that he had done 139 
consecutive ovariotomies without a death. 

Previous to 1850, the only attempts made to correct 
exstrophy of the bladder were those in which mechanical 
devices were used. The first operation was described by 
Roux in 1852. Jlelton in 1854 and Aj’res in 1859 borrowed 
the idea of Roux and used a quadrilateral flap of epi- 
dermis with its base attached and its margin sutured to 
the edge of the bladder. 

Most of the information concerning the practice of 
medicine and surgerj’ among the primitive Mexicans is 
derived from the writings of Spanish priests. Child-birth 
was the source of many superstitions. A woman dying in 
labor was subjected to almost complete mutilation before 
the body was recovered by relatives. Each portion of the 
body was believed to be an astrological charm or symbol 
which would benefit the possessor by exerting magical or 
occult influence. Many rules were given to the expectant 
mother. She was cautioned not to expose herself to the 
rays of the sun and not to chew chicle as the child might 


sicken. Any desire on the part of the mother to eat un- 
usual foods must be ignored as food taken by the mother 
was imparted to the fetus. 

Ephraim McDowell, one of the successful pioneers in 
abdominal surgery, for years hod no diploma. He finally 
received his medical degree in 1825 from the University 
of Maryland. 

CONNOTATIONS 

H. J. Sims, M.D. 

Denver, Colorado 

It is not certain who originated the transverse abdomi- 
nal incision. Pfannenstiel, in 1900, introduced a trans- 
verse incision through the skin and fascia in gynecological 
work. 

The operation of gastrostomy was proposed by Egbert, 
in 1837, and first performed by Sedillot, in 1849. 

Duse, in 1910, reported an operation for a right-sided 
hernia. Two testes and an unicorna^ uterus of infantile 
type was found in the scrotal sac. 

In 1824, Blandin described in an autopsy specimen in- 
testinal herniation through the foramen of Winslow. 

A te.xt-book of histology \vritten by Sticker, in 1879, de- 
scribed the bowel as consisting of two tubes, (1) mucous 
and (2) muscular. Isolation of the submucosa and its 
importance to surgical anastomosis was made by Lister, 
in 1881. 

Mouchet, in 1898, demonstrated the most common factor 
as a cause and the rational treatment for surgical relief 
of ulna nerve palsy. 

Rocsslin, a German obstetrician, published his text-book 
in 1513. He gave directions for the delivery of breech and 
foot presentations and described podalic version. At this 
time it was believed the foetus breathed through the 
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vajrina. This fact is attested by the directions and method 
of performinp a caesarean section on the dying mother. 
The mouth of the uterus was held open the moment the 
patient took her last breath. For stimulation of labor 
pains the patient inhaled hellebore and ground pepper to 
induce sneezing. 

Lcgg, in 1910, described the sj-mptoms and roentgen ray 
findings of a condition now known as "osteochondritis de- 
formous.” Perthes, in 1913, gave the disease its present 
name and difTcrentiated it from juvenile arthritis and 
tuberculosis. 

In 1517, Hans von Gessdorf published a text-book on 
surgery. He describes himself as a citizen and wound 
treater of Strassburg. He gives the first illustration of 
amputation. The patient is seated in a chair. Narcosis 
was induced by opium. A cord was passed around the leg 
both above and below the proposed site of amputation. No 
effort was made to ligate blood vessels. Caustic plasters 
and the cautery was used to check hemorrhage. The stump 
was enclosed in the bladder of a bull, ox or hog. He 
aroused his patients by inhalation of vinegar. He also 
illustrates a trivalve vaginal speculum. The instrument 
represents some improvement over a similar one depicted 
in a text-book of surgery ■written by Jerome in 1497. 

Huncyowski, in 1789, probably recorded the first instance 
of lateral cervical fistulae. 

Mestiver, in 1759, reported a pertjTihlitic abscess due to 
the presence of a needle in the appendix. 

Lauyer-Villcrmet described appendicitis gangrenosa in 
1824. 

The first illustrated book on surgeiy printed in the 
English language was by Jerome in 1525. 

Parc, in 1522, published his work on surgery. He con- 
demned the use of boiled oil and the cauterj" to control 


hemorrhage. He was unable to obtain boiled oil on a 
special occasion and substituted a mixture of oil of roses, 
yolk of eggs and turpentine. His condemnation was in 
part altruistic. 

Richter, in 17G2, first suggested the advisability of open- 
ing and draining the peritoneal cavity in the presence of 
general peritonitis. This suggestion was carried out in 
1816, by Von Vrecken, in Paris. Sixty years later Kaiser, 
of Freiburg, was able to collect fifteen cases operated 
upon. 

The first operation undertaken in a known case of per- 
forating ulcer following tj^hoid fever was carried out by 
Lucke of Strassburg, in 1887. 

To Bollinger, a veterinary surgeon of JIunich, is con- 
ceded the credit of having first (1877) discovered and de- 
scribed the “ray fungus” as constantly present in, and as, 
the cause of the disease called “lumpy jaw” in cattle. 
Pcrroncito and Rivolta, Italians, of Pisa, claim to have 
discovered the fungus in 1868. Harz, of JIunich, suggested 
the name “actinomycosis” from the Greek “aktis,” a ray, 
and “mykes,” a fungus. Isarel, in 1878, first described the 
disease in man. He did not differentiate the identity be- 
tween that disease in man and cattle. 

Gas cysts of the intestine were first observed by Colquet 
and Duvernay in 1825. Such cysts occasionally occur in 
healthy pigs. 

It was fifty years after JIcDowell performed his first 
ovariotomy before the French School of Surgerj" admitted 
the merits of such a procedure. 

Over fifty years ago. Dr. Alexander Goodell ironically 
remarked, “As the Angels, according to the Schoolmen of 
the Jliddle Ages, fly from point to point, without traver- 
sing the intervening distance, so, with like swiftness the 
physician of the present day jumps from any distinctly 
female ache to an ovarian conclusion.” 
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Fi’k. 2. Adenocarcinoma and colloid carcinoma of the stomach ; ulcer 2 cm. in 
diameter. 


became less, and as the roentgcnoloBical technique got 
better, physicians became more willing to submit their 
epigastric patients to roentgenoscopy and surgical e.^- 
ploration. The surgical pathologist — not the post- 
mortem pathologist — began to look for small cancers. 
The surgeon resected some ulcers that were not cancer 
but neither the physician, roentgenologist nor the 
surgeon knew these ulcers were not cancer. Such speci- 
mens came to the surgic.al pathologist and some were 
small cancers. 

Todav I wish to tell you about 128 small gastric 
cancers'. My first studies on gastric ulcer and cancer 
were begun in 1907. In 1918 I began the sy.stematic 
measurement of all gastric cancers. From 1918 to 
1901, inclusive, I measured 15GS resected gastric speci- 
men.s; The average size nns G.l cm. in diameter and 
5" per cent had I'Tnph nodal involvement;. six per cent 
were the size of a quarter (2.5 cm.) or smaller. 

From 19.01 to 19.07, inclusive. I have measured 410 
specimens; the aver.age sire and percentage of those 
with lymph nodal involvement are approximately the 
same n.s in the earlier scries. The frequency of cancers 
tl'.e size of a quarter or smaller has risen from 6 to 
9.7 per cent; in 1900 the percent.age w.as 21. In c.ach 
year of the hast six, the percentage nvi-s largely than 
the average for the period between 1918 and 19oI. 

In the v.'hole series from 1918 to I93i, there ■v\ere 
1978 Tc^^tcii g.astric cancer.s. 12S of which were re- 
latively small cancers (2.5 cm. in diameter or smaller)^ 
The que,=tior.s arise: How were these diagno.-ed. 
Did thev have p.-ithognomonic sign.’ or .symptoms of 
cancer: Throughout the 128 clinical historic.^ one finds 
such terms or e.Tpres.sion.’ pain fdul! or sharp. 


sudden or burning), weakness, tired feeling, nau.'ioa, 
vomiting, flatulence, bloating, some eructation, feeling 
of fullne.ss, indigestion, stomach trouble and peri- 
odicity of symptoms. Contrary to the textbook pictures 
of ga’stric cancers these cases showed a general ab- 
sence of such features as emaciation, palpable tumor, 
amisarca, acce.ssory nodules, cachexia, pallor, edema of 
the legs, hematemesis, tarry .stools and even ]o.5S of 
weight greater than might he explained by a re.strictcd 
diet. Strangcl.v, also, g.astric acidity w,is high rather 
than low and the hemoglobin records were normal in 
the m.ajority of tho casc.s. None of the signs, symp- 
toms, or laboratory findings were pathognomonic of 
cancer. Such signs anti sympioms may be found when 
no cancer is present, as in simple g.astric ulcer, duo- 
denal ulcer, and, frequently, in assMiation with 
cholecystitis and even .appendicitis, brain tumor and 
syphilis. 

' Such varied symptoms are f.airly common in any 
group of Amcrican.s, Certainly all who have the symp- 
toms do not have cancer, hut who h.a.s. and who has 
not, c.an be determined only b.v X-ray examinations, 
Fometimes only by .surgic,al exploration, .and not in- 
frequentlv only by microscopic examination. I pre- 
sume that some of my critic.s will whi.spcr di.sp.arag- 
ingly that I would X-ray or .surgically explore every 
one with the .slightc.’t indige.’tion and would even ad- 
vise that all ulcers .should be removed. If they would 
only whisper a little louder we would .“ee earlier and 
more curable c.ancers; at least 75 per cent of the 
cancers we now see would not be inoperable simply 
because the X-rav ex.amin,ations were not made when 
thev should have 'been. There may be economic reasons 
for'not fluoro=coping or making films of all epigastric 
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Pig. 3. Carcinoma of the stomach; ulcer 2.5 cm. in diameter. 


disturbances but such reasons are rapidly becoming 
less and less valid. All of the 128 early cancers I am 
reporting -were X-rayed, explored and excised ; that is 
the only reason they were found. 

Not until the practicing physician begins to apply, 
or have such methods applied, will he diagnose cancer 
of the stomach early. Early cancer has no textbook 
pathognomonic signs or symptoms and the sooner we 
appreciate this truth the sooner we shall handle the 
cancer problem intelligently and successfully. 

1 have presented this report merely to show that 
early diagnoses can be, and are being, made with in- 
creasing frequency — the frequency being parallel with 
frequency of thorough clinical study of every case of 
dyspepsia, indigestion and other mild epigastric dis- 
turbances that are now being handled too frequently 
as of slight significance. The medical profession must 
appreciate fully that early cancer cannot be found 
until suspicion, endoscopy, roentgenoscopy, biopsy, and 
surgical exploration are used very generally as diag- 
nostic procedures. 

DISCUSSION 

DR. STANLEY P. REIMANN (Philadelphia, Pa.): 
Mr. Chairman, Ladies and Gentlemen: I begin by paying 
tribute to Dr. MacCarty for helping Us uncover methods 
for early diagnosis in pathological specimens. I think his 
work, showing the difference in relative size of nucleolus 
to nucleus, and so forth, is worthy of great consideration. 

I always ask myself the question, what does he, what 


do I, what do other pathologists try to do when they look 
at a microscopic speciinwn. We try to say what would have 
happened if the surgeon hadn’t taken that specimen out. 
What would it have looked like a month from that time, 
two months, or three months from that time? 

We try to turn ourselves into prophets and a prophet 
sometimes is not honored much in his own land. We can’t 
tell sometimes because healing processes which take place 
even in cancer distort cells. They attempt to heal, but are 
frustrated. How can we tell what they would have done 
if the surgeon hadn’t taken them out when he did? 

The crux of the situation lies here: Are these cells dis- 
torted because their environment distorted them, or are 
they distorted because they never could have organized 
properly even if the environment had given fhem a chance? 

This is the difference, gentlemen, between a cancer cell 
and a normal cell; The cancer cell cannot, even in this, 
that, or the other environment, organize into a proper 
structure, and we try to tell whether that cell or group of 
cells would have or not by looking at these very early 
microscopic pictures. 

_ It is true enough when they have displayed their ina- 
bility to organize by growing down through the sub- 
mucosa, the muscularis, and the serosa, then we have no 
doubt, because they tell us, “We can’t organize.’’ If, on 
the other hand, they have not gone that far, are just very 
early, then it is up to us to guess what they would have 
done if that specimen had remained there. 

These considerations are part and parcel of the dynamic 
approach to pathology. It is only part and parcel of the 
idea which can be expressed in any field in pathology. 
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Fig. 4. Carcinoma of the stomach; ulcer 2 cm. in diameter. 


What was the picture two weeks ago, four weeks ago, six 
months ago? What would the picture have been two w'eeks 
later, four weeks later, six months later? We can’t tell. 
All we can do is see the cells as of the instant when they 
were taken out and tossed into a fixative, formaldehyde, 
Sousa’s, whatever fixative is used. 

From that point of view, you Vidll see that a great deal 
of the diflaculties in nomenclature and classification — this 
is or is not cancer — is due to the one fact that we cannot 
be good prophets- 

So far as regeneration is concerned, it occurs in the 
presence or absence of cancer. The stomach mucosa can 
regenerate verj* well. They tell me the sea cucumber, if 
you tickle or irritate it, ndn spit bis stomach at you, and 
then sink to the bottom of the sea to grow a new stomach, 
which would be convenient for some of us. If we had a 
gastric ulcer, all we would have to do is spit it out and 
grow a new stomach. Unfortunatelj-, we haven’t that 
abilitj’, but our stomachs do retain a considerable amount 
of power of regeneration. 

Also, the same old question comes up of the influence 
of heredity and environment, and I was fortunate enough, 
and so was Dr. MacCarty, to hear Dr. JIacklin this 
morning. I understand she was with you some three years 
ago. Some interesting new things have come out in her 
study, especially in relation to gastric carcinoma, and 
these she presented here. I wish I had time to rehearse 
one or two of her findings with 3 'ou. 

DR. WALTER L. PALMER (Chicago, Rl.) : I have 
greatly enjoyed this paper. There is one question I should 
like to ask of the essa.vist. How manj* of the 126 patients 
with small cancers which were resected died subsequently 
of metastases? I am interested in the question as to 


whether or not there are certain types of carcinoma which 
metastasize so early that we can scarcely hope to get them 
out before metastases have occurred. 

Another question I wish to ask is wdth regard to healing 
in gastric carcinoma. Mention has been made several times 
today of the use of the decrease in size of the crater by 
X-ray as a differential criterion betn’een benign and ma- 
lignant ulcer. We have been very much interested in that. 
Last September I asked Prof. Hans Heinrich Berg if he 
had ever seen the crater of an ulcerating gastric carci- 
noma decrease in size. He replied that he had never seen 
convincing evidence of such a decrease. We have had two 
cases in which the crater disappeared or decreased in size 
roentgenologically, and yet the lesion was a carcinoma; 
however, it has been difficult for us to prove the point 
because at autopsy the pathologist said, *‘Well, I think 
this was originally a benign ulcer and carcinoma arose in 
the ulcer or elsewhere in the stomach.” I would therefore 
appreciate a statement from Dr. MacCarty wuth regard to 
the amount of healing found pathologically in ulcerating 
gastric carcinomas. 

DR. RUDOLF SCHINDLER (Chicago, III.): May I 
mention two considerations concerning earlj’ diagnosis of 
gastric cancer? 

First: Evidentlj’ it is impossible to diagnose the first 
change in one or several cells to malignant cells. As long 
as no super-fine chemical reactions do indicate that there 
are malignant cells in the body and where they are, we 
have to depend upon the discovery of gross structural 
changes in the stomach bj’ ventriculographj% X-ray, and 
gastroscopy; however, in manj- cases even the early recog- 
nition of a malignant growth is of no avail because already 
as a so-called **early” stage, the tumor is too malignant to 





MacCarty — Early Cancer of the Stomach and its Clinical Significance 


553 


permit complete cure. Therefore, we decided to call an 
early diagnosis only such diagnosis which would permit 
cure of long duration. 

With this definition, the aspect of early diagnosis in 
gastric cancer would change entirely. Site, size, and even 
microscopic structure would become irrelevant; but we 
found that the diagnosis of the macroscopic type, as de- 
scribed by Borrmann is very useful. The Type I, polypoid, 
circumscribed tumor; and the Type II, localized ulcers 
with a sharply limited wall, give a good prognosis; Type 
III, partly infiltrating, malignant ulcers, have a very 
dubious prognosis: whereas the prognosis of all Type IV 
carcinomas, the diffuse, infiltrative ones, is not good, even 
if they are “early” diagnosed (early in the sense in which 
Dr. BlacCarty uses the terra). 

In my experience the differentiation of these types is 
more easily made with the gastroscope than by X-ray. 

The second remark: The pathologists (Ewing, Staem- 
mler, Bertrand) think that 20 per cent to 50 per cent of 
all ulcers become malignant. The clinician who watches 
his patients having a gastric ulcer over a period of five to 
ten years, never, or almost never sees one of these ulcers 
turn malignant, if he makes the diagnosis with the gastro- 
scope. If he were to rely only on clinical data or X-ray 
pictures, he would make mistakes, as was proved by the 
findings in three cases (but in only three cases) in a series 
of over 100 gastric cancers; in these three cases, mentioned 
by Dr. Palmer, the clinical and X-ray diagnosis was that 
of benign ulcer; the gastroscopic diagnosis, from the very 
first observation on, was that of a malignancy. These 
eases, without gastroscopy, would have been considered to 
be benign ulcers having turned malignant. 

If about four per cent of all people die from gastric 
cancer, then also at least four per cent of all people suffer- 
ing from gastric ulcer must die from gastric cancer. If 
the mortality from cancer would be less in this group, we 
would be forced to assume a protective power of the ulcer- 
bearing stomach against cancel-. I am not willing as yet 
to admit such a strange power. I hope that in the future 
the gastroscoping clinicians also will be able to observe 
the grooving of a tumor in at least 4 per cent of their ulcer 
patients. 

I always have pointed out that it is easier to diagnose 
malignancy in the living tissue as seen through the gastro- 
scope than in the bloodless specimen. 

DR. JULIUS FRIEDENWALD (Baltimore, Md.) : Dr. 
MacCarty has very ably discussed one of the most im- 
portant as well as most difficult diagnostic problems in 
gastro-enterology. 

It is well recognized that the familiar clinical picture 
of carcinoma of the stomach is that of the advanced dis- 
ease. However, there are certain early clinical manifesta- 
tions which may lead at least to a suspicion of this 
affection. These are: 

1. The onset of indigestion in middle life in an indi- 
vidual in previously good health. 

2. A supposedly benign disturbance of the stomach in 
which the characteristic symptoms are altered and become 
atypical. 

3. Continuous absence of free hydrochloric acid in the 
gastric contents and persistence of blood in the stools. 

4. Early evidence of obstruction at the pylorus or 
cardia. 

If in addition to one or more of these, there are signs of 
gastric retention or roentgenological evidence suggestive 
of an ulcerating lesion of a type in which the niche, as has 
been pointed out by Kirklin, is larger than 2.5 cm. in 
diameter, the diagnosis should be considered as sufficiently 
established to warrant surgical intervention. 

According to our experience, the roentgenological ex- 
amination is the most valuable diagnostic procedure for 
determining the presence of carcinoma of the stomach. 

In the diagnosis, the chronic ulcer which shows no 
tendency to heal and the presence of polypi should be re- 
garded as pre-cancerous lesions. 


Inasmuch as chronic gastritis is now considered by 
many as a precursor of cancer, it should likei\use be re- 
garded with suspicion when associated with other evidence 
of cancer. 

One of the great difficulties in arriving at an early 
diagnosis is the fact that a malignant growth of the 
stomach may at times mimic the symptoms of a benign 
ulceration; and, in fact, in a small proportion of instances 
a chronic ulcer may insidiously undergo malignancy. 

Again, a considerable number of carcinomatous ulcers 
occur before middle life, a fact which must be borne in 
mind in considering the possibility of a neoplasm. 

When difficulty arises in differentiating between a 
chronic benign ulceration and a malignant lesion, I have 
found the method advocated by Dr. Jordan of the greatest 
value; that is, the patient is required to remain under 
close observation and treatment and if a rapid improve- 
ment ensues within several weeks, with a disappearance 
of occult blood in the stools, and especially with a gradual 
diminution in the size of the ulcer revealed by the X-ray, 
one can assume that the ulcer is of a benign character; 
however, if the ulceration shows no tendency to heal under 
these conditions, even though there is a general improve- 
ment in the symptoms, the diagnosis of malignancy must 
be considered. 

Gastroscopy may like^vise serve a useful purpose in de- 
termining the presence of an early growth. 

When one realizes that there is not uncommonly a latent 
period which may extend over a considerable length of 
time before any evidence of this disease is manifested 
during which the growth may attain considerable pro- 
portions and the individual may still present the appear- 
ance of perfect health, it is easily conceivable how ex- 
ti-emely difficult it may often become to arrive at an early 
diagnosis. 

On this account it is important that roentgenological 
studies be made, if possible, of the digestive tract in the 
usual periodic health examinations in individuals of over 
forty years, and especially when affected with even mild 
chronic digestive symptoms. 

As cancer of the stomach is most insidious in its early 
stages, a re-survey should be made at frequent short inter- 
vals in all instances of doubtful digestive disturbances, in 
order that a definite diagnosis may be reached as early as 
possible. 

In conclusion, it is important, that if doubt as to nature 
of the gastric affection still remains, surgical exploration 
should be advised. It is only in this manner that we can 
hope to determine the presence of this disease at that 
stage when complete recovery can be expected as the re- 
sult of surgical intervention. 

DR. WILLIAM C. MacCARTY, Sr. (Rochester, Minn., 
closing the discussion) : I wish I had time to talk about all 
of these discussions. Lots of things could be said, and I 
am going to summarize Dr. Reimann’s discussion, I think, 
by asking myself a question: Does early cancer always 
kill? That is approximately what he has in mind. It is a 
question I have been deeply interested in myself, and I 
think it is very important not only for the pathologist but 
also for the clinician. I have the feeling that many of us 
develop the early stages of cancer and get well. 

Dr. Palmer wanted to know how many died in the series. 
I can’t tell him about the 128, but for a period of eleven 
years I studied part of this series, and 15 per cent of them 
were kno^vn to be dead in the eleven years, and theirs 
were smaller than a quarter. That may help a little. I am 
waiting to get the future records of the whole series. I 
never count, anything that isn’t definitely cancer that I 
can prove. I published those figures in Jour, of Cancer 
Research, Vol. xii. No. 1, March, 1928. 

About crater decreasing, I feel quite certain that a 
crater of cancer can decrease under rest. There is a 
certain amount of inflammatory reaction associated with, 
cancer; this disappears and the lesion becomes smaller. 
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I could show you records of patients alive after twelve 
years, in spite of the fact that all the lymph nodes on the 
specimen were involved. 

There should be no E^eat difference of opinion as to 
what Dr. Palmer and Dr, Schindler are doing with gastro- 
scopy and what I would advise. I don’t want anybody to 
think I am disagreeing with what they are talking about. 
They are dealing with acute things and with a lot of 
patients for the first time; many patients should be ex- 
amined gastroscopically before they get in our hands and 
give us a chance to cut them out; I know Dr. Schindler 
feels some of his patients might be cancerous eventually. 
I am certain some ulcers diagnosed clinically and gastro- 
scopically simple ulcer will be cancer. I would not be sur- 
prised if 15 per cent would ultimately turn oat to be 
cancer. 

He said something about the characteristics in the floor 
of a cancer. The early cancers of the stomach do not show 
in the floor. When a cancer gets in the floor, or the crater 
of an ulcer, it is very far advanced and is already in the 


lymph nodes. The things I am talking about are in the 
border. 

As to my friend. Dr. Friedenwald, I wish all the clini- 
cians in the world were as good a clinician as he is. I 
often talk about that because so many of the young men 
today are being taught a lot of laboratory methods and 
become laboratory clinicians, but after you have seen 
things for a long while, yon become a real clinician, and 
the changes in the clinical history which he mentioned are 
certainly very valuable. 

I have an idea that early cancer sometimes gets well. 
Some lions and tigers are relatively benign and quite 
harmless but I would advise any one who expects toTie 
near one to take along a very high-powered rifle. Ex- 
pectant treatment in the possible presence of cancer is 
Just about as dangerous as a twenty-two rifle in the 
presence of lions. I have seen enough small chronic gastric 
ulcers to make me just as suspicious of cancer as I would 
be of lions and tigers. 
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M ore than a decade ago, Frei pointed out that 
when bubo pus, due to the virus of IjTnphogranu- 
loma venereum, is diluted 1-5 or 1-10 and inactivated, 
such an antigen will give a characteristic intradermal 
reaction in those who have been or are affected with 
this venereal disease. Such an antigen (inactivated 
bubo pus due to the virus of lymphogranuloma vene- 
reum) has become known as the Frei antigen, and the 
intradermal response to it, the Frei reaction. This 
immunologic phenomenon is regarded as highly 
specific. 

In many, particularly the males, the disease may 
terminate as a bubo. In some, especially in women, 
the virus may descend the pelvic Ij-mphatics and attack 
the bowel. The tendency is for the bowel process to 
result in a cicatrizing, fibrosing, stenosing lower 
rectum with an ulcerative colitis above the stricture. 
This is the clinical picture as it is usually known; it is 
the advanced stage of this -disease. Not infrequently, 
however, the clinical picture is not tj'pical: there is 
the pre-stricture stage and sometimes an ulcerative 
colitis which is not readily distinguishable from other 
forms of colitis. Besides, as will be pointed out, the 
Frei reaction has its limitations in diagnosis. In addi- 
tion, it has appeared to me that not much greater 
progress can be expected in the etiology of the in- 
determinate diarrheas and dysenteries, colitis and 
enteritis with the present bacteriological and para- 
sitological approaches. 

♦Frota the Cwtro-Intestinrl Section (T. R. Brown. Chief) and lAbora- 
tories of the Medical Clinic of the Johns Hopldns Hospital and the 
Johns Hopkins S^ool of Medicine. 

tAssociate in Medicine. Johns HopWns Unlrersitr School of Meoi«y; 
Physician (Consultant In DIsestlTe Diseases) to Diamortie Clinic: 
• nd Assistant Vvsitinj: Physician. Johns Hopkins HospItaL 
Presented before the American Gastro.EBteroIosicaJ Assodaiioa at 
Allastie City, K. J.. on Hay S, 1958. 


In an attempt to clarify some of these problems, in 
1936 I reported (1) intracutaneous responses com- 
parable to positive Frei reactions, with colonic exudate 
from chronic ulcerative colitis cases with positive Frei 
reactions. The successful preparation of these bowel 
antigens was a fortuitous circumstance, and because 
of technical difiiculties noted elsewhere (1, 3) control 
antigens were not obtainable. The significance of these 
cutaneous allergic responses, paralleling positive re- 
actions with known active Frei antigens, suggested 
the presence of an inciting agent unlike a toxin, a 
specific bacterium or foreign protein, probably the 
vims of lymphogranuloma venereum or viruses within 
the intestine of man. 

In 1937, improvements in technique due principally 
to the use of -Azochloramid (2), an excellent synthetic 
bactericidal and bacteriostatic chlorine compound, it 
was possible to report (3) a dependable, although 
crude, method of antigen preparation. This resulted 
in a practical intradermal diagnostic method indi- 
cating the presence of the virus of lymphogranuloma 
venereum in the intestine and differentiating colitis 
associated with that virus. 

This communication reports the securing of eight 
additional "bowel discharge antigens" and two "bowel 
(rectal) tissue antigens”* as well as seven control 
antigens from various sources. The bowel tissue anti- 
gens have not been presented by me before. A dis- 
tinction is being made here between antigens prepared 
from blood, mucus, pus, bacteria and intestinal con- 
tents, grossly fecal-free, heretofore simply called 
"bowel antigen” and now designated as “Bowel Dis- 

♦ThanlcB Is doe Mr. Frederick Barry Banr. a third year medical 

atudent in the Johnt HopkIna Uofrerslty, who aeenred tor me a 

tt>eelffien of bowM tissue for aatipen preparation. 
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charge Antigen,” and those prepared from the bowel 
substance itself, “Bowel Tissue Antigen.” The use of 
this terminology is suggested not only to differentiate 
types and sources of bowel antigens but to distinguish 
them from the Frei antigen (inactivated bubo pus due 
to the virus of lymphogranuloma venereum) and its 
antigenic response (Frei reaction). 

The data to be submitted further establishes, it is 
believed, the practicability, utility and importance of 
the method. 

PROCEDURES 

The method of preparing “bowel discharge antigen” 
under the previous designation of “bowel antigen” has 
already been described in detail (3). It is reprinted 
here for completeness. 

I. BOWEL DISCHARGE ANTIGEN: 

A. - Preparation of Patient. Two enemas of phy- 
siologic solution of sodium chloride are given, one at 
bedtime and the other on the following morning a few 
hours before the rectosigmoidoscopic examination. The 
purpose is to prevent gross fecal contamination. 

B. Securing of Material. 

1. Devices employed: 

(a) A rectosigmoidoscope 1 cm. (three-eights inch) 
or 1.6 cm. (five-eighths inch) in diameter and 25 cm. 
(10 inches) in length is employed, depending on the 
presence and size of the stricture. An instrument 
smaller than 1 cm. in diameter does not allow adequate 
vision and satisfactory insertion of the aspirator. This 
aspirator is of metal and measures 35 cm. by 8 mm. 
These are sterilized by boiling. A suction apparatus is 
also needed. 

(b) The receptacle is a glass tube, 15 cm. (6 
inches) high by 2.5 cm. (1 inch) in diameter, con- 
taining fifteen glass beads. The rubber stopper, glass 
and rubber connections are sterilized in the autoclave. 

2. Method: The material, which is usually muco- 
purulent, frequently bloody, but grossly free from 
fecal matter, is aspirated by suction into the glass 
tube containing beads. The prime object is to secure 
it undiluted and measurable in order to make accurate 
antigen dilutions ; thus, to 1 cc. of the material, 10 cc. 
of a diluent (Azochloramid, to be referred to later) is 
added. This is called a 1 to 10 dilution. In most 
instances this is not possible, for either there is too 
little exudate or it is very tenacious, too thick or. 


sometimes, not visible. Under such circumstances 6 
cc. of the diluent is poured through the rectosigmoido- 
scope and then quickly aspirated. 

Aspirated material is vigorously agitated so as to 
be well mixed and to be broken up into smaller 
particles. 

Whenever dilution in vivo becomes necessary, the 
subsequent dilutions in vitro in the preparation of 
antigen become arbitrary, since standardization by 
weight or volume is impossible; however, the same 
criteria, to be noted, are employed throughout. When- 
ever the material is too thick to be readily drawn into 
a sterile calibrated 10 cc. pipet, it is treated as un- 
diluted and to each cubic centimeter 9 cc. of the diluent 
is added. It is arbitrarily designated as a 1 in 10 
dilution. Material of “medium” consistency is that 
which can be drawn into a sterile calibrated 10 cc. 
pipet with facility. Usually, from 3 cc. to 5 cc. of this 
material is obtained. The diluent is added to make a 
total volume of 10 cc. 

Not infrequently, the aspirated material obtained 
after the addition of the azochloramid through the 
rectosigmoidoscope is very thin and translucent, con- 
tains little bowel exudate and is mostly diluent. In 
this case no further dilution is made. 

It is to be emphasized that the dilutions are actually 
higher than indicated, since sodium sulphite and mer- 
thiolate — as will be noted — are added. 

C. Preparation of Antigen. I have already reported 
the inability to demonstrate the presence of a reaction- 
producing substance either in filtered bubo pus, a 
portion of which when unfiltered produces a positive 
Frei reaction, or in filtered bowel material. Thus, the 
problem in the preparation of bowel antigen concerns 
itself with the destruction of bacteria without dis- 
turbance of the antigenic factor and with dilution of 
the material sufficient to decrease foreign protein, .so 
as not to mask the intradermal reaction, and yet 
insufficient to eliminate for practical purposes the 
antigenic factor. Also, heating at 60° C. for two hours 
on one day and one hour on the following day, even in 
the presence of the bactericidal and bacteriostatic 
action of the antigen diluent — azochloramid — ^will not 
always result in complete bacterial destruction. A 
higher temperature at 80° C. for one hour is also 
employed, since I have learned that the antigenic 
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product in bubo pus due to venereal lymphogranuloma 
ivill withstand higher temperatures. 

The heating is accomplished in the following 
manner so that at least one antigen null be obtained 
from a given patient suitable for use in the face of 
the difficulties referred to; 

Equal portions of the material aspirated from the 
bowel through the rectosigmoidoscope, with or with- 
out the addition of 5 cc. of azochloramid, are placed 
in four sterile 5 or 10 cc. Ko. 12 army vaccine vials. 

Vial A: The contents are diluted either 1 in 10 or 
1 to 10 m'th azochloramid, as already indicated. The 
vial is sealed with a rubber stopper and collodion and 
heated in a water bath at 60“ C. for two hours, left at 
room temperature over night and on the folloMung day 
heated at 60° C. for one hour. 

Vial B: The contents are identically diluted and 
sealed, but the vial is left at room temperature over 
night to insure the complete action of azochloramid, 
which is modified by the higher temperature of S0“ C. 
for one hour to which the vial is submitted on the 
following day. 

Vial C: The contents are diluted with half the 
amount of azochloramid used in vials A and B, and 
the vial is sealed and heated at 60“ C. for two hours. 
Then, by means of a sterile needle and syringe, the 
other half of the diluent is added. This \dal remains 
over night at room temperature and on the follom'ng 
day is heated at 60“ C. for one hour. The purpose is 
to supply fresh bactericidal action on organisms sur- 
viving both the original supply of azochloramid and 
the first heating, while making the final dilution no 
higher than that of the previous antigens. 

Vial D: The contents are diluted with half the 
amount of azochloramid used in vials A and B, and 
the vial is sealed and left at room temperature over 
night. Then it is heated at 80“ C. for one hour, after 
which the remaining half of azochloramid is added. 

Not infrequently, the material obtained through the 
rectosigmoidoscope after the necessary addition of 5 
cc. of azochloramid is thin, translucent instead of 
opaque, contains little bowel exudate and is mostly 
diluent. Equal portions of this material — without 
further dilution — are placed in two vials. One is 
heated at 60” C. for two hours and for one hour the 


following day. The other is left at room temperature 
and on the following day is heated at 80“ C. for one 
hour. 

In general, the thicker the fecal-free material, the 
greater is the likelihood of preparing a satisfactory 
antigen. 

In order to dechlorinate the antigens to eliminate 
the irritating dermal properties and to avoid the 
carrying over of free chlorine to the sterility test 
medium, the following procedure is carried out; To 
azochloramid solution (1:1,666) equivalent to the 
amount in the vial to be dechlorinated, a sterile, fresh 
10 per cent aqueous solution of sodium sulphite is 
added until the yellow color completely disappears. An 
equal amount of the sulphite is added to the antigen. 

Sterility tests then follow; 0.1 cc. of antigen is 
placed in 5 cc. of infusion bouiiion and incubated aero- 
bically, and 0.1 cc. is inoculated in anaerobic cooked 
meat medium. The cultures are incubated for seven 
daj's. A deep blood agar pour plate is then inoculated 
with 1 cc. of infusion bouillon culture and incubated 
aerobically. An anaerobic plate is inoculated with an 
identical amount from the cooked meat culture, if it 
is not obviously contaminated, and incubated anaero- 
bically. The plates are incubated for four days. 

Jlerthiolate (1 :10,000) is added to each vial im- 
mediately after the medium for sterility tests has 
been inoculated. Not until sterility tests are satis- 
factorily completed are antigens ready for use. 

My experience, has been that of the four antigens 
prepared as outlined in each case, at least one is satis- 
factorj'. It is to be reemphasized that this result can 
be consistently accomplished only by the avoidance of 
gross fecal contamination. 

Although no differences have been noted with anti- 
gens heated at varying temperatures and for the du- 
rations noted, I have preferred to employ those pre- 
pared at 60“ C. when obtainable. 

II. BOV'EL TISSUE ANTIGEN: 

A. Preparation of fresh, unfixed tissue: 

(1) The tissue is washed thoroughly in tap water 
and rinsed vith 1.T666 solution of Azochloramid. 

(2) To each gram (not more than 5.0 grams) 1.0 
cc. of 1:1666 Azochloamid in physiologic salt solution 
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is added. It is macerated in a sterile mortar with a 
pestle and the supernatant fluid removed. 

(3) To the residue, the same quantity and strength 
of Azochloramid, as above noted, was added. The 
tissue was further macerated and the supernatant 
fluid was added to that which had been removed 
previously. 

(4) This turbid suspension was placed in a sterile 
No. 12 Army vaccine vial, sealed with a rubber stopper 
and collodion and heated in water bath at 60° C. for 
two hours on one day and for one hour the following 
day. Sterile precautions were observed throughout. 
Dechlorinization, sterility tests and addition of mer- 
thiolate followed identically as noted above in the pre- 
paration of bowel discharge antigen. 

B. Preparation of Formalin — Fixed Tissue: (1) 
Tissue previously fixed in 10% formalin — not in ex- 
cess of 1.6 grams was left in tap water overnight. 
(2) It was then rinsed with Azochloramid 1:1666 in 
physiologic solution of sodium chloride. (3) It was 
macerated in a sterile mortar with a pestle, and to 
each gram of tissue ten times the volume of Azochlor- 
amid of the strength noted above was added slowly. 
Thus, to 1.0 gram of tissue, 10 cc. of Azochloramid 
was used. The latter was added in small quantities 
during maceration and the resulting suspension was 
removed from time to time and placed in a sterile vial. 
The remaining procedures, checking the action of 
Azochloramid (dechlorinization), sterility tests and 
the addition of merthiolate for bacteriostatic purposes 
were identical with those described above. 

THE DILUENT AZOCHLORAMID 

I have found that Azochloramid destroys all types 
of intestinal bacteria, both aerobic and anaerobic, in 
tremendous numbers in dilutions which, on the ad- 
dition of sodium sulphite, will give no intradermal re- 
actions. It will not destroy the antigenic substance 
due to or associated with the virus of lymphogranu- 
loma venereum. Its action will not be disturbed at 
60° C. and can be checked immediately by the addition 
of sodium sulphite as noted. Its use made possible the 
dependable preparation of bowel discharge antigens — 


for reasons already noted. (3) With fresh washed or 
fixed tissue as the material for the antigen, its use 
was mainly that of destrojdng possible air contami- 
nants. As composed with physiologic solution of 
sodium chloride as the diluent, Azochloramid appeared 
to increase the likelihood of securing antigens free 
from viable bacteria. This new chlorine compound of 
unusual properties was introduced by F. G. Schmelkes 
in 1934. (2). 

SOURCES AND TYPES OF ANTIGENS 

Type I. Bowel discharge antigens from patients 
presenting a positive Frei reaction and ulcerative co- 
litis without elephantiasis or vegetations which have 
been subdivided in the master chart (Table I) as A, 
those with stricture, and B, without stricture. 

Type II. Bowel discharge antigens from a patient 
presenting a negative Frei reaction (to eight active 
human Frei antigens) and a colitis ■svith the brunt of 
the involvement in the rectum, but without stricture. 

Type III. Bowel tissue antigens from excised, 
strictured rectums of those with colitis and positive 
Frei reactions. 

Type IV. Bowel discharge antigens from patients 
presenting a negative venereal lymphogranuloma his- 
tory, a negative Frei reaction, with ulcerative colitis 
without stricture (controls). 

Type V. Bowel tissue antigens from fresh, unfixed 
carcinomatous ileal and cecal tissue (control). 

Type VI. Generative tract discharge antigens from 
three cases presenting negative Frei tests and leu- 
corrhoea. In one the gonococcus was demonstrated; 
in the others the etiology was undetermined. No his- 
tory of lymphogranuloma venereum or evidence of co- 
litis was obtainable in this group (controls). 

SUBJECTS ON WHOM ANTIGENS 
WERE TESTED 

Intradermal reactions with these antigens were 
tested on colored and white men and women, with 
positive and negative Frei reactions, who were free 
from any active systemic disorder and organic gastro- 
intestinal disease. 


Table II 

Intradermal responses to bowel and control antigens 



All Intradermal Tests (267) 


+ Frei (134) 

— Frei (183) 

Type of 

+ 



Total 

% 

+ 


Total 


Antigen 








Reaction 

I A & B 

43 

20 

63 

68.2% 

0 

64 

64 

0% 

n 

8 

2 

6 

60.0% 

0 

6 

6 

09t 

ni 

5 

6 

10 

60.0% 

0 

7 

7 

0% 





66.6% 




0% 

Controls 









IV 

IT 

16 

17 

6.8% 

0 

15 

15 

0% 

V 

0 

17 

17 

0 % 

0 

18 

18 

0% 

VI 

1 

21 

22 

6.7% 

0 

23 

23 

0% 




Total 

8.6% 




Oft 
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INTRADERMAL REACTIONS AND 
INTERPRETATIONS 

One-tenth cc- of either tj'pe of bowel antigen is in- 
jected intradermally, as is the Frei antigen, several 
specimens of which are tested simultaneously on each 
patient for comparative purposes. The results are 
read at nine or ten days. A reaction with the Frei or 
either type of bowel antigen is considered positive 
only if its minimal dimension of induration or papule 
formation in any direction, usually the diameter, is 
at least 6 mm. Induration is found more often than 
papule formation with or irithout necrosis. Induration 
may extend beyond papule formation, and when this 
occurs it is included in the measurement. Erjd;hema 
extending beyond induration and papule formation, or 
any skin scarification or pigmentation, is not con- 
sidered in measurement. Induration and papule for- 
mation are the basis of measurement. Palpation and 
careful measurement rather than inspection are im- 
portant factors in determining results. Experience is 
essential for proper interpretation, but this is readily 
acquired. Bowel antigens should be tested on at least 
three patients knoivn to have a positive reaction to at 
least one satisfactorj- Frei antigen and three without 
an 5 ' history or evidence of venereal lymphogranuloma 
and with a negative reaction to multiple Frei antigens. 
Both groups should he free from any active sj'stemic 
disorder or any organic gastro-intestinal disease. 

RESULTS — COMMENT 

The master chart (Table I) is a tabulation of raw 
data secured by the use of seventeen test antigens of 
six already described types on forty-two patients 
totalling 267 intradermal tests. Table II and Table III 


Table III 

Positive responses to individual positive botael 
antigens 


1 

T 

No. of positive 





Frei Cases 

No. 

Pep Cent 

j Atitiiretis 

Tested 

Positive 

Positive 

1. Tyne lA 

<1) 

10 

4 

40Cr 

Tyre lA 

(2) 

10 

0 

GOVr 

Type lA 

f3) ; 

7 

7 

lOOCt 

Type lA 

u> 

10 • 

8 

soTc 

Type lA 

(C) 

8 

4 

5o<rt> 

Type lA 

(6) ' 

8 

6 


C. Ttp® IB 

(X) 

11 

10 

99.0^ 

3. Type 11 

(1) 

5 

3 

eocc 

1 <- Type m 

(1) 

5 

o 

40a 

, Type III 

i2) 

8 

3 

COV^r 

Positive bowel antigens previously reported 

1 


10 

10 

100^ 

2 


10 

10 

lOOCc 

S 


13 

S 

6i.s-rc 

4 


t 

5 

100^ 

5 


G 

2 

3s.a5& 

e 


C 

4 


T 

i 

5 

5 

100 re- 


are contractions of data derived from the master chart 
which are presented for further clarity and to point 
out the percentages of positive and falsely positive re- 
actions. 

Ten positive antigens were realized from ten sus- 
pected sources. It should be pointed out that this study 
is not a study of incidence; it is not a quantitative 
one. For the purpose of establishing bowel antigen as 
a diagnostic method, material for antigens was ob- 
tained from the most likely sources available. Negroes 
comprise the vast majority of our material source. 
They constitute a large portion of the hospital popu- 
lation here, are readily available, and for the most part 
very cooperative. Thus, it is not to be inferred that 
this disease is confined almost solely to negroes. The 
majority of cases reported by Mathewson (4) from 
San Francisco were among the whites. Few negroes 
live in Germany and in Scandinavia where the disease 
is not rare. 

Reactions to positive bowel antigens (Types lA and 
IB, II and III) paralleled the positive Frei reactions 
in 66.6 per cent of instances (Table II). Reactions to 
individual antigens of this group varied as follows: 
Two were positive in 40 per cent of instances tested, 
one in 50 per cent, three in 60 per cent, one in 62.5 per 
cent, one in 80 per cent, one in 99.9 per cent and one 
in 100 per cent (Table III). There were no false 
positive reactions. In this connection, it is to be noted 
that individual human Frei antigens also var,v in the 
percentage of positive responses in cases known to be 
positive to other Frei antigens (Table IV). These 
variations in bowel and Frei antigens may be due in 
part to quality and quantity of antigenic substance 
present and in part upon the individual response to a 
given “strain." Hence the necessity of using multiple 
Frei antigens and at least three cases known to be 
positive to the Frei antigen in testing bowel antigens. 
In the case of bowel discharge antigen, a "weak” strain 
ma.v also mean a gradual disappearance of the virus 
from the seat of involvement: in 1936, the “McK” 
antigen (1) was positive in 100% of cases giving 
positive Frei reactions; six months later, with the 
clinical picture unchanged, another antigen was pre- 
pared which gave no responses in cases with positive 
and negative Frei reactions. A “weak" bowel antigen 
may also result from the dilution of the antigenic 
substance in vivo by blood, mucus, pus, bacteria, in- 
testinal contents and sometimes by an accompanying 
dysenterj'. Control antigens. Types IV, V and VI 
averaged false positive reactions in 3.5 per cent of 
cases with positive Frei reactions. These control 
antigens gave no false positive reactions in those with 
negative Frei tests. It is to be emphasized that Type 
VI antigens (controls) were prepared from vaginal 
discharges from those with negative Frei tests. 

False positive reactions have been markedly reduced 
in this series of seventeen antigens (Table I) as com- 
pared with other antigens previously reported (3). 
This is believed to be due (1) to the discarding of all 
bowel discharge evidencing gross fecal contamination 
in the slightest degree, and (2) to the use of skin test 
subjects free from any active systemic disease, par- 
ticularly colitis. 

The reasons for believing that a positive bowel 
antigen indicates the presence of l>’mphogranuloma 
venereum virus in the bowel of the person from whose 
intestinal material the antigen was prepared has been 
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discussed in detail elsewhere (1, 3). Recently, the 
following evidence in substantiation has been adduced : 
uninactivated bowel discharge from which a positive 
bowel antigen had been obtained was inoculated pa- 
renterally into a male dog. Five weeks later the dog 
tested with two Frei antigens gave positive reactions 
to both, and a negative reaction to a control antigen 
of inactivated bubo pus of a non-specific nature. 
Previous to the administration of the uninactivated 
bowel discharge, the dog had been negative to three 
active Frei antigens, one of which produced one 
of the two positive reactions referred to.* The ac- 
companying photograph (Fig. 1) was taken at the end 
of ten days. The reactions were still positive at the 
end of two weeks. 

Attention is directed to the results with bowel tissue 
antigens (Type III). The tissue when submitted for 
such preparation had already been fixed in formalin. 
Despite this, one antigen was positive in two of five 
cases with positive Frei reactions and the other in 
three of five. They were negative in four and three 
subjects respectively, with negative Frei reactions. 
Control antigens from unfixed cecal and ileal ma- 
lignancy tissue were negative in subjects both with 
positive and negative Frei reactions. This points out 
the possibilities in and the desirability of the use of 
tissue antigen for diagnosis both ante and post 
mortem, especially since the histopathology is not uni- 
versally regarded as pathognomonic (4). 


Table IV 

Positive responses to individnal human active Frei 
antigens 


Antigen 

No. 

No Positive 
Frei Cases 
Tested 

No 

Positive 

Per Cent 
Positive 


14 

14 

100% 


11 

9 



29 

19 


4 

42 

35 


6 

11 

7 

63 6% 

6 

17 

16 

94 1% 

7 

4 

3 

76% 

8 

6 

6 

100% 

9 

12 

11 

01,0% 

10 

10 

5 

60% 

11 

8 

8 

100% 

12 

15 

14 

93 3% 

13 

6 

6 

100% 

14 

8 

6 

76% 

16 

4 

4 

100% 

16 

8 

6 

76% 


The further clinical significance of the use of bowel 
discharge and bowel tissue antigens does not rest 
principally on its use from cases presenting colitis, 
stricture, inguinal scar and positive Frei reaction. 
These are advanced states and are readily diagnosed. 
Rather, the importance of bowel antigen rests in the 
following: 

^Thanks are doe to Dr. Ferdinand C. Lee. Associate Professor of 
Su^cry, Johns Hopkins University (m charge Sargical Hantenan 
Laboratory) for opportunities afford^ to pursue this phase of th© 
work. 


(1) The limitation of the Frei reaction: 

(a) Anergy. This is a well knottm immunologic 
phenomenon (5, 6) . A number of lymphogranuloma 
venereum cases do not give positive Frei reactions 
with multiple active human antigens. This problem 
may not be troublesome where the case presents a 
typical clinical picture. However, this does not account 
for those cases presenting negative Frei reactions and 
clinical states less typical or indistinguishable from 
those brought about by other agents and in whom 
anergy can only be detected after a positive bowel 
antigen has been obtained. An example will suffice. A 
negress, negative to eight active human Frei antigens, 
presented a colitis without stricture, whose bowel dis- 
charge antigen (Type II) gave three positive re- 



Fig. 1. Examples of intradermal reactions to bowel 
antigens. Colored male ^vlth positive Frei reaction with no 
active systemic or organic gastro-intestinal disease. Re- 
sponses were read at 9 days. 1 is a positive reaction to 
positive bowel discharge antigen. Type IB. 2, 3 and 4 are 
positive reactions to positive bowel discharge antigens in- 
cluded in Type lA. 5 and 6 are negative responses to 
control tissue antigens. Type V. 7 is a positive reaction 
to a 1:5 dilution of active human Frei antigen. 8 is a 
negative response to a control bowel discharge antigen in- 
cluded in Type IV. 9 is a positive response to a positive 
generative tract (vaginal) discharge antigen (to be re- 
ported). 10 is a negative response to a control generative 
tract (vaginal) discharge included in Type VI. 
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Fie. 2. Positive reactions in a male dog with two active human Frei antigens at 10 days following the parenteral 
injection of uninactivated bowel discharge from a patient from whom a positive bowel discharge antigen had been ob- 
tained. Prior to bowel discharge administration, the dog was negative to 3 active Frei antigens, one of which produced 
one of the two positive reactions shown. These positive reactions were as pronounced at 14 days. The control antigen 
consisting of inactivated bubo pus of non-specific origin from several human sources produced no reaction. This, it is be- 
lieved, helps further to establish that the virus is present in material from which a positive bowel antigen is secured, and 
the skin response is brought about cither by the inactivated virus or an associated product. 


actions in five cases with positive Frei tests and no 
reactions in six cases with negative Frei tests (Table 
III). 

(b) The Frei reaction may represent an antedated, 
healed or unrelated virus infection. A positive bowel 
antigen is a more specific, and a more direct niag- 
nostic test. A case in point is that represented by 
bowel discharge antigen Tj^pe IB. A colored male with 
a positive Frei reaction developed a typical ulcerative 
colitis without stricture three years after the bubo in- 
volvement. ^Vas the intestinal affection unrelated to 
his venereal disease? The answer rests on the fact 
that ten of eleven cases with positive Frei reactions 
were positive with his bowel discharge antigen; 
sixteen cases with negative Frei tests were negative 
to it. 

(21 Bowel antigen may be important from a public 
health standpoint. Those indicating the presence of 
virus by a positive bowel antigen would seem to be 
public health menaces, in the sense that the extrusion 
of any material containing the virus may by contact 
di.s-scminate this agent. The positive Frei reaction 
does not necessarily indicate the presence of virus in 
the bowel; the virus may never have been associated 
with the colitis or enteritis, or it may have disap)- 
peared from the intestinal involvement, 

(.O) The trend of axperimenta! and clinical evidence 
points towards this virus as being a cause of the 
colitis with which it is associated (7). Because of the 
limitations of the Frei reaction, the bowel antigen is 
the only practical method at present which will demon- 


strate the presence of this agent in the involvement. 

(4) A positive bowel antigen secured especially 
from those in whom the clinical picture is not typical 
of the advanced stage of colonic involvement by this 
virus, the stage most widely knonm, would result in a 
different clinical approach to the problem. 

A bowel antigen producing no reactions may indi- 
cate the absence of the virus or its presence in too 
small an amount in the material obtained for antigen 
purposes. If it is felt that the latter might be true, 
another attempt to secure more suitable material 
should be made. 

A satisfactory positive bowel discharge antigen 
such as Type IB can be used in place of a Frei antigen. 
The bowel infection persisting for a much longer 
period results in a more constant source and obviates 
to some extent the difficulties surrounding the obtain- 
ing of adequate bubo pus from human beings. 

SUMMARY AND CONCLUSIONS 

1. Two positive bowel tissue and eight additional 
positive bowel discharge antigens, as well as seven 
control antigens from various sources are reported. 
Positive responses to bowel antigens indicate the 
presence of the virus of venereal lymphogranuloma 
in the material from which the antigen was made. 
Further proof in substantiation has been adduced by 
the production of positive Frei reactions in a male dog 
inoculated with uninactivated bowel discharge from a 
patient from whom a positive bowel discharge antigen 
had been obtained. The trend of experimental and 
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clinical evidence points toward this virus as being a 
cause of the colitis with which it is associated. 

2. A new method for the practical preparation and 
use of antigen of ante and post mortem bowel tissue 
is presented. 

3. Bowel discharge and bowel tissue antigens 
render the diagnosis of lymphogranuloma venereum 
Infection in the bowel more direct and specific and is 
important for the following reasons : 

(a) The limitations of the Frei reaction as ex- 
emplified by anergy, and by the fact that the Frei re- 
action will not establish the presence of the virus in 
the bowel; also, the Frei reaction may be present as 
a result of a healed or unrelated infection. 

(b) From a public health standpoint, since patients 
from whom a positive bowel antigen is secured would 
seem to be menaces. The positive Frei reaction does 
not necessarily indicate the presence of virus in the 
bowel. 

(c) A positive bowel antigen secured especiallj' 
from those in whom the clinical picture is not typical 
of the advanced state of bowel infection by the virus 
of lymphogranuloma venereum as it is generally 
known, would result in a different consideration of 
the problem. 

4. A bowel antigen producing no reactions may 
indicate the absence of virus or its presence in too 
small an amount in the material obtained. When the 
latter is believed to be true, a repetitious attempt is 
desirable. 

5. A satisfactory positive bowel discharge antigen 
such as Type IB can be used in place of a Frei antigen. 

Note: Since this paper went to press, six additional 
bowel tissue and one vulval tissue antigens were prepared 
and studied. One was of fresh, unfixed ileitis tissue from 
a case failing to give any intradermal response to multiple 
active human Frei antigens. The others were of involved 
formalin-fixed tissue from cases having given positive 
Frei reactions: one of the vulva, one of the transverse 
colon, one of ileo-cecal region, two of the rectum and one 
of the sigmoid. One, the sigmoid tissue antigen, gave 
positive intradermal responses in six of ten cases positive 
to the Frei antigen, and gave no reactions in all of eight 
cases negative to the Frei antigen. The intradermal in- 
oculations of the remaining antigens gave no reactions in 
any positive or negative to the Frei antigens. As noted, a 
positive intradermal response in those giving positive Frei 
reactions indicates virus presence in the tissue from which 
the antigen was prepared. The failure to react to such an 
antigen may not mean such absence. 
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DISCUSSION 

DR. IRVING GRAY (Brookl>Ti, N. Y.) : Dr. Paulson 


is to be congratulated upon his intensive studies in evolv- 
ing a technic for the practical preparation of a bowel 
antigen for intradermal use. The skin reaction after 
intradermal injection of this bowel antigen is analogous 
to the Frei reaction. Unfortunately little is known con- 
cerning skin reaction to virus antigen. 

Further experimental w’ork, especially in mice, would 
seem to be indicated in order to determine ivliether or not 
encephalitis can be produced by the use of the bowel anti- 
gen. Von Hamm and his co-workers have shown that ap- 
proximately 15% of the colored population in New Orleans 
have positive Frei reactions in the absence of clinical 
Lymphogranuloma Venereum. Dr. Paulson has obtained a 
few false positive reactions. It would be interesting to 
know whether these false positive reactions persisted in 
the same individuals and also how many of the patients 
were negroes. 

Dr. Coca recently informed me that Dr. Arthur W, 
Grace of the New York Hospital, working with mouse 
brain antigen, never had a false positive reaction. The 
mouse brain strain of Dr. Grace has been increasing in 
virulence so that now the emulsion is diluted 1-40 or 50 in 
testing rather than the usual 1-10. A papular reaction, 
excluding the zone of erythema is never less than 7 mm. 
The normal mouse brain reaction is seldom over 4 mm.; 
so that the interval between the control and the specific 
reaction has been widened. The work of Dr. Grace would 
indicate that false positive reactions do not occur. 

I should like to ask Dr. Paulson if he did control skin 
tests with normal mouse brain? 

Has Dr. Paulson ever seen a case of clinical Lympho- 
granuloma Venereum negative to the Frei test? 

Is the use of bowel antigen more specific in the diagnosis 
than the Frei antigen? 

Dr. Paulson has taken a conservative attitude. His in- 
tensive and careful studies would indicate that he is deal- 
ing with a virus. Whether it is the etiologic agent in the 
production of ulcerative colitis, in a small group of 
patients is as yet not conclusive. 

Whether this virus is the activating factor or a second- 
ary invader is still a question that must be answered. 
Definite proof of virus existence must, of course, depend 
upon its transmission to mice with the production of en- 
cephalitis. Once again I want to congratulate Dr. Paulson 
for his stimulating contribution. 

DR. JOHN L. KANTOR (New York, N. Y.) : I greatly 
admire this -work and admit that I am no judge of many 
of the bacteriological details. I should like to ask Dr. 
Paulson a question. When he says this is a public health 
menace, W’hat is his conception of the method of spread of 
the disease? Is it always venereal or has he some other 
aspect in mind? For those interested in terminology, it 
may be pointed out that this disease may be called, with 
equal propriety, either ‘lymphogranuloma venereum” or 
‘‘lymphopathia veneria.” 

DR. ASHER WINKELSTEIN (New York, N. Y.) : I 
think a better term for the disease is indeterminate 
ulcerative colitis. My impression of the etiology is that a 
few of the cases are unrecognized amebic colitis and per- 
haps 20 per cent are chronic bacillary dysentery, and in 
the rest, the etiologj: is unknown. 

Dr. Paulson’s purpose is to point out that a small per 
cent of those in this remaining indeterminate, 75 per cent 
are apparently the rectal and colonic types of lympho- 
pathia venereum. Several years ago the idea occurred to 
me that perhaps some of the female ulcerative colitis 
patients started in primarily as the Frei disease of the 
rectum and spread upward. W'^e therefore did Frei tests 
routinely in a large series of ulcerative colitis cases, first 
in females and later in males, because males not infre- 
quently get ^rectal lesions of Ij-mphopathia venereum. The 
tests were uniformly negative. 

We then prepared filtrates of colitis tissue and colitis 
stools, and tested the skin of colitis patients and of con- 
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trols in quite a large series. We had over a couple of 
hundred control patients. In some colitis patients we got a 
typical skin lesion looking like a positive Frci test. How- 
ever, we were not conWnced by our findings that we had 
nnj-thing definite. It is distinctly possible that Dr. Paul- 
son's work has a broader implication than that some of 
the ca.ses of ulcerative colitis are lymphopathia venereum 
of the colon. The broader implication is that it is possible 
that some or nearly all cases of this 75 per cent "in- 
determinate” group, are due to another filtrable virus. I 
think efforts in the future should be devoted to an in- 
tensive study of that possibility. 

DR. MOSES PAULSON (Baltimore, Md., closing the 
di.'cussion ) ; Some of the now obvious important implica- 
tions of this work, just mentioned by Asher Winkelstein, 
were among the reasons why this study was undertaken. 
For a long while, I have felt the necessity of another ap- 
proach in the etiologie studies of the indeterminate enteri- 
tides and colitides. My concept that viruses may be factors 
in some of the obscure digestive disorders resulted in the 
selection of the vims of lymphogranuloma venereum as 


the starting point. It is a virus which gave indications of 
involving the intestinal tract. I believe that my researches 
have placed the study and diagnosis of intestinal lympho- 
granuloma venereum on a more direct and practical basis. 

The vvork points out another approach to digestive dis- 
eases in the probability of other viroses living in the ali- 
mentary tract possessing possible pathogenic propensities, 
and has shown a group of cases heretofore designated and 
treated as indeterminate ulcerative colitis to be associated 
with— probably caused by the virus of lymphogranuloma 
venereum. 

There is no published record of the purported work at 
Mount Sinai Hospital in New York City referred to by 
Asher Winkelstein. 

The question of terminology raised by John Kanfor has 
apparently been settled by the editorial staff of the 
Journal of the American Medical Association who insist 
upon “lymphogranuloma venereum.” His query concern- 
ing public health aspects of this virus in relation to bowel 
antigen, has been discussed in the paper. This is also true 
of some of the problems brought out by the comprehensive 
discussion by Irving Gray. 
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A ccording to Hippocrate-S and Galen (2), dys- 
entery was one of the great scourges of early 
times. They wrote of the "blood.v fliks,” and down 
through the ages "diarrhea and dysenterj-” were of 
great concern. The medical literature of this country 
contains pages and pages of data on acute and chronic 
diarrhea and d.vsenterj- which occurred during the 
Civil War; it also contains the pertinent comment 
(10; that the "fiu.\ caused more sictaess and mortality 
than any other form of disease." Likewise in the 
Spanish-.Aracrican War (9) the incidence of dysentery 
among the American soldiers was 500 per 1,000 
soldiers, but the mortality rate was lower, that is, -5 
per 1.000. or per cent among those who were in- 
fected. Hurst and Knott (6) described the ravages of 
d.vsentery among Briti.sh .soldiers in the Crimean and 
other colonial wars; their own experiences with dys- 
enterj- in the World War led them to consider a 
probable relationship between chronic bacillary dys- 
entery and what they had previously considered as 
chronic ulcerative colitis. They quoted Klemperer’s 
similar observation.^ among Austrian soldier.^. Of 
course, the early records of dysentery are confused 
because of the unknown etiology of most types of the 
disease. Even the typhoid type was not recogoiized 
until the fir^t part of the Nineteenth Century and the 
Eberthclla typhosa wa.s not identified until 1880. 
Recognition of Endamoeba histolytica in 1875, and 
the demonstration of Shigella dyscntcriae and Shig- 
ella paradysentc-riae in case.s of dysentery in 1898 and 
1900. respectively, made it possible to establish some 
of the different tJTC-'- The medical record.? of both the 
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British and American armies indicate the occurrence 
of tremendous dysentery epidemics. According to the 
Medical Department of the U. S. Army (9), the in- 
cidence of dysentery in the World War was 0.05 per 
1,000 soldiers as compared with an incidence of 494 to 
850 per 1,000 soldiers in the Civil War (10). There were 
4,540 recorded cases of dysentery or diarrhea of all 
tjTies among 4,000,000 American troops in the World 
War and only eightj--five men were discharged because 
of disability resulting from dysentery (9). This is by 
no means a true incidence of acute diarrhea, as vari- 
ous medical officers noted that fully 70 per cent of the 
command suffered from diarrhea but only a few were 
hospitalized. 

The British literature contains many data on this 
disease and the vTitings of British authors and the 
reports of many other writers make frequent mention 
of chronic dysenterj' which follows on the hcel.s of an 
acute infection. We have been unsucce.ssful in finding 
any figures which give the incidence of the chronic 
dj'senterj- which developed from the acute dj-.senterj'. 
Hurst and Knott mentioned the fact that in chronic 
dj-senterj-, the dj-sentery bacillu.s may pensi.st in the 
stools for months, but that it gradually become.? in- 
creasingly difficult to culture it from- the fece,?. The 
proctoscopic and roentgenologic features of chronic 
dj-senteiy re.=emble those of chronic thrombo-ulccra- 
tive colitis. Hur.st and Knott have long fell that 
chronic ulcerative colitis is not a di.»ease entity but- a 
later stage of bacillarj* dj’senterj*. This impres.sion has 
been affirmed and denied bj' investigator.? in manj 
countries. Fel.sen utilized an opportunity to study an 
epidemic of bacillaiy dysenterj- in 1934. He made a 
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follow-up study in 122 cases and found that regional 
enteritis or chronic ulcerative colitis developed later 
in 10 per cent. 

Kinsella reported that, during the summer of 1921, 
in various towns of Minnesota, Oklahoma, Indiana and 
probably in Iowa and South Dakota, there occurred a 
widespread epidemic of dysentery which was proved 
to be the result of the Flexner strain of Shigella para- 
dysenteriae. Many cases were observed in Rochester, 
Minnesota, and a group of 140 cases was reported by 
him, although this group represented only a part of 
the cases of dysentery that occurred at that time; 
furthermore, the peak load of summer work limited 
the opportunities for repeated bacteriologic exami- 
nation of the stools. He said that in the 140 cases the 
Shigella paradysenteriae (Flexner) was indentified in 
forty-five instances. One cannot conclude that, because 
a third of a group of patients were suffering from 
dysentery and were found to be harboring the Flexner 
strain of Shigella paradysenteriae, the remaining two- 
thirds harbored this same organism. However, Kin- 
sella found no other pathogenic organism in the stools 
during that period. Because of the technical difficulty 
of obtaining cultures and the clinical and laboratory 
load at that time, it is not unreasonable to assume 
that the cause of diarrhea in ail of the cases was the 
Flexner strain of Shigella paradysenteriae. 

To judge from various comments, the morbidity of 
the infection must have been high; “everybody had 
diarrhea that summer!” There were fifteen deaths in 
the 140 cases, and fourteen patients came to necropsy. 
Kinsella obtained positive cultures of Shigella para- 
dysenteriae in six cases in which death occurred. In 
five of the nine cases in which positive cultures were 
not obtained there was ulceration of the bowel that 
was characteristic of bacillary dysentery, but in the 
remaining four cases there was no ulceration. In each 
instance an attack of acute diarrhea preceded the 
death of the patient. In three of the six cases in which 
the cultures were positive the dysenterj' was a post- 
operative complication and contributed to the fatal out- 
come. One child, two and a half years of age, died as 
a result of dysentery and necropsy revealed a pseudo- 
membranous ileocolitis. In two other cases the post- 
operative attack of dysentery may have borne some 
relationship to death. Hence ten of the deaths were 
in cases in which the dysentery occurred after an 
operation. In four of the cases in which operation was 
not performed, the dysenterj' complicated practically 
hopeless conditions and was “the last straw.” It is 
obvious that fifteen deaths in 140 cases is not the 
slightest indication of mortalitj' as there were manj' 
more than 140 persons who were suffering from dys- 
entery at that time. It, however, does show that the 
strain of Shigella paradysenteriae was very virulent, 
and that, in cases in which the patients were infants 
or elderly persons, or had any serious disease or had 
become debilitated as a result of a malignant growth, 
the dj'senterj' precipitated the fatal outcome. It is onlj' 
repetition to show pathologic specimens, but the ap- 
pearances of the intestine in some of the cases 
certainly impress one with the severity of the in- 
fection. 

A studj’ of the late results of the cases studied bj' 
Kinsella has just been completed. It is more than 
sixteen years since the epidemic; therefore the data 
are not as complete as one would wish. Fifteen 
patients died during the epidemic. Twentj'-three 


patients could not be traced but they apparently were 
well when thej' were dismissed. Twentj’-four patients 
died months or years after their dismissal. These 
patients also apparently were well and had no in- 
testinal sj'mptoms traceable to tbis epidemic. Seventy- 
seven patients are known to have lived for one to 
seventeen j'ears and did not have anj’ intestinal 
symptoms after their dismissal. 

In one case, intestinal symptoms were present until 
1929, when they disappeared. Sigmoidoscopic e.xami- 
nation in the fall of 1921 revealed what we classified 
as “early chronic ulcerative colitis” but a roentgeno- 
gram of the colon disclosed that the process did not 
e.xtend beyond the rectosigmoid. For eight years this 
patient continued to have moderate symptoms and 
various forms of therapj' were administered. In 1925 
the diplostreptoeoccus of thrombo-ulcerative colitis 
was isolated and a vaccine was prepared. In the eight 
J’ears the disease persisted, repeated roentgenograms of 
the colon did not demonstrate extension of the disease 
beyond the rectum. Oddly enough, after a hysterec- 
tomj’ was performed in 1929 the intestinal symptoms 
disappeared and in 1938 the patient had not noted any 
return of the disease. Is this a spontaneous recovery 
or is it merely a prolonged remission ? 

Among one of the group in 1921 there was one 
patient who had ulcerative colitis and who had been 
under treatment at the clinic for four j’ears prior to 
the epidemic. During the epidemic she had had an 
exacerbation of the colitis but this had subsided with- 
out causing any serious consequences. This patient 
died ten years later of pulmonary tuberculosis; no 
doubt her resistance had been depleted by ulcerative 
colitis (not tuberculous) which had been present for 
many years. 

We realize that this review, which was made six- 
teen years after the epidemic, is not comparable to 
Felsen’s careful follow-up studj’ of the 122 cases ob- 
served during the Jersey City epidemic. The value of 
careful intestinal studies in our cases in 1921 was bj’ 
no means as apparent then as it is now. Likewise, this 
final paragraph on the Rochester epidemic is merely 
what we could learn from this particular “sample” and 
certainly does not permit any generalizations. 

We do feel that bacillary dj’sentery is a wdespread 
disease. With continued improvements in sanitation, 
the terrific epidemics of the past centuries and even 
those of more recent years are becoming less and less. 
If chronic ulcerative disease of the intestine develops 
only in one of every 100 cases of acute dysenterj’, the 
suffering in that one case warrants every possible 
effort to stamp out dj'sentery! 

From another angle, it is somewhat puzzling to 
harmonize the world-wide extent of bacillary dj'- 
sentery with the suggestion that dysenterj’ may be a 
forerunner of chronic regional enteritis and thrombo- 
ulcerative colitis. The latter diseases fortunatelj’ are 
not common conditions. Kopelowitz compiled the 
following figures on the number of cases of ulcerative 
colitis observed in various hospitals: at the Peter Bent 
Brigham Hospital, seventj’-four cases in twenty years ; 
at the Massachusetts General Hospital, 149 cases in 
twentj’ J’ears; at the Mt. Sinai Hospital (including B. 
dj’senteriae and amebiasis) 125 cases per j'ear, and at 
the Cedars of Lebanon Hospital (Los Angeles), thirtj’- 
four cases in seven j-ears. A further idea on the relative 
infrequency of chronic ulcerative colitis is seen in a 
report bj’ Hurst (5) who noted 288 cases of chronic 
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ulcerative colitis which have been recorded by seven 
London hospitals up to 1909; and from 1917 to 192G 
(during and after the World War) fifty cases in Guy’s 
Hospital; while in the Birmingham General Hospital 
he quotes Hardy and Bulmer on ninety-five eases from 
1920-1932. Probably the largest series of cases of 
chronic ulcerative colitis is that of The Mayo Clinic, 
which consists of approximately 2,500 cases which 
were observed in thirty years. 

For years we have been concerned as to the possible 
relationship of acute bacillary dysentery to a later 
condition that we have considered as an entity, 
namely, “chronic thrombo-ulcerative colitis.” Follow- 
ing Hurst's (4) report in 1921, several of our patients 
who had ulcerative colitis were treated with antidys- 
entery serum under the supervision of Dr. A. H. 
Logan. The results were discouraging. In 1931, 
Bargen, Buie and Copeland carried out cultural and 
agglutination studies for the dysentery group of 
organisms in fifty-seven consecutive cases of chronic 
ulcerative colitis but were unable to establish any 
relationship. 

In view of renewed discussion of this problem, and 
because we felt that a difference in laboratory technic 
perhaps might have been responsible for our failure 
to find organisms of the Shigella group in these cases, 
when some of the workers in New York were report- 
ing the presence of these organisms in some cases. 
Dr, Luther Thompson of the Department of Bacteri- 
ology of The Mayo Clinic interviewed Dr. T. T. Mackie 
in his New York laboratory. He obtained from him 
his exact technic of making cultures. We were supplied 
with five strains of dysentery’ organisms, which in 
turn had been obtained by Dr. JIackie from Professor 
E. G. D. Murray of JIcGill University. Our analysis 
revealed that three of these strains belonged to the 
Flexner strain of Shigella paradysenteriae, one was a 
strain of Shigella dysenteriae, and another was a 
Sonne-Duval strain of Shigella paradysenteriae. These 
organisms were used in our agglutination studies. 
Material for culture was obtained through the sig- 
moidoscope, and cultures were made immediately 
following accepted methods, including those of Dr. 
Mackie. During 1937, thirty-five consecutive cases of 
chronic ulcerative colitis were studied in this manner. 
The patients lived in the following places: Ten in 
Wisconsin, six in New York, three in Nebraska, two 
each in Michigan, Iowa, Ohio and Kentucky, and one 
each in New Hampshire, Indiana, Illinois, Montana, 
South Dakota, North Dakota, Saskatchewan and Al- 
berta. They came to the clinic directly from their 
homes. In only one instance was an organism of the 
Shigella variety isolated from the ulcers in the rectum 
and sigmoid colon; this proved to be a Shigella para- 
dy.senteriae f Flexner). Likewise, there was a high 
agglutination titre of the serum. No opportunity for 
study of this case was granted as the patient found it 
necessary to return home for treatment. It is of some 
interest that in this case the symptoms of colitis had 
occurred Elo’.vly over a period of seven months. 

During the time of this study other cases which we 
recognized as cases of other varieties of dysentery 
came under our observation, and the stools or material 
obtained through the proctoscope, which was cultured 
in the same way, yielded four strains of organisms of 
the Shigella variety. In these case.s the cultures were 
made in the same manner as the cultures in the cases 
of chronic ulcerative colitis. In one of these the culture 


revealed Shigella paradysenteriae (var. sonnei). This 
culture was obtained in a case of a very severe, de- 
structive ulcerative colonic disease, which was not 
chronic thrombo-ulcerative colitis. Curiously enough, 
the patient’s serum did not agglutinate the Fle.xner or 
Sonne strain of Shigella paradysenteriae. Strains of 
Shigella dysenteriae were isolated from three other 
cases of diarrhea in which there was no ulcerative 
process in the intestine. 

In a few cases of regional enteritis, agglutinating 
properties of the blood have been tested against these 
strains of Shigella. In rivo instances cultures of the 
stool for the Shigella were negative but an agglutina- 
tion titre of the serum in a dilution of 1:320 in one 
case and 1 :1G0 in the other case, for the Flexner strain 
of Shigella paradysenteriae was noted. A vaccine made 
from the Flexner strain of Shigella paradysenteriae 
was administered, but the benefit was doubtful. In 
two cases both, cultures and agglutination tests were 
negative. These few cases are of no significance and 
do little more than confuse the issue, as we have too 
few data to hazard any opinion as to etiology of 
regional enteritis. 

SUJIMARY 

The results in 140 cases of epidemic dysenterj’ were 
studied. In forty-five of these cases cultures of the 
stools yielded the Shigella paradysenteriae and the 
cases were reviewed sixteen years after the occurrence 
of the epidemic. A form of chronic ulcerative colitis 
developed in only one of the cases. The incidence of 
inte.stinal -ulceration of a chronic tiTie following large 
epidemics of dysentery during wars is exceedingly 
small. Intensive cultural and serologic investigations 
of the lesions of tj^pical chronic thrombo-ulcerative 
colitis for organisms of the Shigella variety have 
yielded largely negative results. The results of sero- 
logic studies in cases of regional enteritis have been 
inconclusive in so far as we have data. 

As a result of these obsen-ations we do hot feel that 
there is sufficient evidence to consider the Shigella 
group of organisms as the cause of chronic thrombo- 
ulcerative colitis. 
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DISCUSSION 

DE. T. T. MACKIE (New York, N. Y.) ; Mr. President 
and Members and Gue.sts: Dr. Brown has sounded a very 
much needed note of caution, concerning the potential im- 
portance of bacillary dysenterj- in the subsequent develop- 
ment of some of the chronic diseases of the intestinal tract. 

There is conflict of opinion concerning the relationship 
of the Shigella dy.scnteriae to' these chronic conditions. It 
is said by a number of the British workers that about C 
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per cent of all cases of bacillary dysentery become chronic 
and present the morphological and clinical picture of so- 
called idiopathic ulcerative colitis. 

It is also said that the majority of these cases of chronic 
dysentery result from infection by the Shiga bacillus, and 
that the Flexner strains are relatively unimportant types, 
yet this statement is not universally accepted. L. S. Dud- 
geon, reporting from England, a group of chronic cases 
developing during the war, found that some 54 per cent 
followed upon continued infection by the Flexner hacilli. 

In this country increasing attention has been focused 
upon these organisms in the last few years. Some workers 
maintain that they play a highly important role in the 
development of chronic intestinal disease. Frequently these 
diagnoses are based upon the agglutination reaction rather 
than culture. This method of diagnosis is not above 
criticism. 

We have studied the curves of dysentery agglutinins in 
a group of patients over a considerable period. The follow- 
ing observations in two cases are characteristic of the 
group. 

Case 1 was studied for forty-two months. This patient 
had a total of twelve positive cultures for the bacilli from 
twenty-two attempts which were more or less evenly 
spaced throughout. 

The homologous agglutinin titre at no time rose above 
a dilution of 1/320, the initial level. Later the homologous 
agglutinin titre fell to zero, subsequently rising in a brief 
period again to 1/320. This patient showed a sustained 
titre of 1/160 for the Sonne bacilli. 

The second patient was under observation for twenty- 
six months. Twenty-nine negative cultures were obtained 
from the rectal mucosa. The same variability of the agglu- 
tinin titre curves was observed. Agglutinins for the Sonne 
Bacillus reached a dilution of 1/640 on five different de- 
terminations, and the curve showed considerable fluctua- 
tion. The Flexner titre started at 1/320, dropped to zero, 
rose to 1/320, fell to 1/160 and again to zero, finally rising 
to 1/160 up to 1/640. Shiga agglutinins were not present. 

Both of these were cases of so-called idiopathic ulcera- 
tive colitis. 

It has been our experience, therefore, that the agglutina- 
tion reaction is not a dependable diagnostic procedure. 
Furthermore, we have been able to demonstrate in the ex- 
perimental animal the production of dysentery agglutinins 
by heterologous immunization using strains of Escherichia 
coli. 

I wish in closing, to emphasize the necessity for caution 
in the interpretation of the agglutination reaction in the 
absence of confirmatory cultures. 

DR. BURRILL B. CROHN (New York, N. Y.) : It is 
an old dispute, this question of dysentery. It should be 
pretty well understood there is a great deal of dysentery 
throughout the country, as Dr. Brown has said. It should 
be emphasized that the reports of the Public Health 
Service of this country show dysentery current through 
all the states of the country practically all the time, and 
such centers as Pennsylvania and Massachusetts show dys- 
entery in their states every month of the year and in 
successive years. 

To quote an instance, a case of severe ulcerative colitis 
seen in Brooklyn, with 104° temperature, diarrhea for 
several weeks; there was supposedly no contact with any 
other patient suffering from diarrhea. Nevertheless dys- 
entery was suspected. We found it in the colored maid 
discharged because of illness, diarrhea; she proved to be 
a dysentery carrier, and a food carrier in that particular 
home. 

One thinks of dysentery in people returning from the 


tropics. I examined a husband and wife just returned 
from Jlexico a few months ago. The husband had diarrhea 
for two months and had had the tj-pmal sigmoidoscopic 
picture, a definite, subacute proctitis with positive cultures 
for dysentery bacilli; he was given dysentery serum and 
antiseptic irrigations before the rectum cleared up. 

The British workers found there is a definite form of 
chronic dysenterJ^ You know that the cities on the East- 
ern seacoast are repositories for people returning from the 
tropics, and we have a tremendous population cruising in 
the West Indies and the tropics; the return of these people 
by the boatload with diarrhea is a common occurrence. 
The diarrhea breaks out usually when the boat is three 
days away from the Coast. (The incubation period of dys- 
enterj’’ is about three days) . Repeatedly the story is told, 
“We were well until we were three days out and then 
everybody in the first cabin was taken with dysentery." 
It is not generally known that the distribution is not by 
drinking water or milk, but the British Commission in 
their work in Syria pretty well proved that the distribu- 
tion %vas by flies. 

For some time I have thought certain parts of New 
York City more infected with ulcerative colitis more so 
than other parts; I thought a survey of the City of New 
York would prove that there were distributing centers for 
ulcerative colitis. Contact cases might be suspected, as in 
my experience I was able to publish two cases of ulcera- 
tive colitis in sisters. This is a rare disease and to occur 
twice in one family was suspicious of a contaminating 
organism. I reported also regional ileitis in a sister and 
brother — that is unusual. Both were successfully re.sected. 
Such occurrences raise the suspicions of a common bac- 
terial origin for the diseases. 

With the assistance of the Board of Health, I was able 
to plot out the cases of ulcerative colitis in New York. I 
was disappointed in the ehart. I thought I would bo able 
definitely to show there is an area in Brookljm and there 
was a small area in East New York where there was a 
common infecting agent giving rise to chronic ulcerative 
colitis. Some places in the Bronx impressed me with the 
idea that there must be some contaminating factor. But 
when I plotted out the several hundred cases of ulcerative 
colitis in 1936 in Greater New York, it was obvious that 
the disease followed the trend of the population and the 
concentration of the population in the city. There were no 
specific areas in the city which I could constitute dis- 
tributing centers. 

(Slide used to show result). 

DR. PHILIP W. BROWN (Rochester, Minn., closing 
the discussion) : I am grateful to Dr. Mackie and Dr. 
Crohn for their comments. 

The problem, again, has been to me, as I have attended 
these meetings and worked with these patients over a 
period of some few years, is that of not defending any 
particular "belief.” I have been impressed by the fact that 
there is something in the soil of these people that permits 
this process to go on. 

Dr. Crohn has mentioned that he has had an occasional 
pair that have occurred in one family. In our group of 
figures that Dr. Bargen presented at the College of Phy- 
sicians recently, of some 2500 cases of ulcerative colitis, I 
think there are about twenty or twenty-five pairs, a father 
and son, a brother and sister, two members of the family 
that have the disease, but out of that rather large group it 
is remarkable there are so few that occur in the same 
family, and it is just the constant reiteration of endeavor- 
ing to keep our minds open on this problem and not allow- 
ing ourselves to be paralyzed by a “belief”— a “belief” is 
apparently a rather difficult thing to get around. 
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T he problem of the carcinomatous transformation 
of adenomatous polypi of the colon is of practical 
and theoretical interest. The occurrence of such a 
transformation is generally accepted. However, the 
question as to the frequency of such a development has 
not been answered unanimously. It would hardlj' be 
possible to give due consideration to even a fraction of 
the literature on the subject. For this reason mention 
will be made only of the recent investigations of the 
surgical clinic of Professor Schmieden in Frankfurt 
and of the pathologic institute of the late Professor 
Maresch in Vienna because these investigations have 
dealt exhaustivelj' with the whole complex of problems 
and have, nevertheless, come to rather opposing con- 
clusions. It seemed, therefore, not amiss to investigate 
again the question, particularly because there was 
ample material available for study. Two questions 
seemed of particular interest: 1. How frequent is the 
carcinomatous transformation of adenomatous polypi? 
and, 2. Are there an}' histologic criteria to recognize 
those pol}'pi which are likely to become carcinomatous? 
The same questions have been discussed by the authors 
previously mentioned. The reason for their divergent 
conclusions may be attributed in part to the fact that 
Schmieden and his group studied only surgical ma- 
terial while JIaresch and Feyrter investigated only 
autopsy material. 

I had at my disposal a large number of resected 
specimens, many po^-pi which had been either biopsied 
or resected, and sufficient autopsy material. However, 
for statistical data regarding the frequency of the 
association of carcinoma and polypi of the colon, 103 
resected specimens of the last year only were utilized. 
This seemed advisable because only within the last 
year has the necessar}’ careful attention been applied 
in the examination of the specimens, without which 
small poljpi are so easily overlooked. For the same 
reason the necropsies of the last 6 months only were 
used to establish the frequency of polypi in routine 
autopsy material. Every actual mucosal proliferation 
was counted even if only a few mm, in diameter. The 
major part of these polypi was e.xamined histo- 
logically. Finally, all the sections of pol}pi which were 
submitted for diagnosis within the past ten years, 
have been re-e,xamined and classified. This material 
was of greatest value because a considerable number 
of cases had been followed up for a period of several 
years. Thus, the histological picture could be corre- 
lated with the clinical course. 

Investigators who believed in the great frequency of 
carcinomatous transformation of colonic pol}pi have 
based their belief not so much upon a great number 
of actual observations, but rather upon a seemingly 
most conspicuous association of colonic carcinoma with 
polypi. Such association among surgical material 
seemed the more significant because the onl}' statistic 
available dealing with the frequency of pol}pi in 
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routine autopsy material reported a low percentage of 
0.7 per cent only. However, these often quoted figures 
of Staemmler are evidently incorrect as shown by the 
recent figures of Feyrter. He found among 1,800 suc- 
cessive autopsies, polypi in 386 cases and , a total 
number of 1,017 polypi because there were several 
polypi in many cases. The percentage was 21.5 for the 
total number. If, however, the figures were computed 
for the decades, the percentage rose in the older age 
groups to reach 77 per cent at the age of 75 and over. 

My total percentage is the same as in Feyrter’s ob- 
servations, but the percentage in the older decades is 
lower. The percentage of polypi in autopsy material 
is higher than that found in 103 surgical resections 
(17.5 per cent). These figures and those quoted by 
Feyrter approach or even surpass the surprisingly 
high percentage of 45 per cent polypi found by Schmi- 
eden and Westhues in a small series of resected carci- 
nomas. The fact that in unselected autopsy material, 
poljTji are so frequent, especially in the higher age 
groups, makes it obvious that a frequent association 
of polypi and carcinoma can not serve as the basis for 
a computation of the frequency of carcinomatous 
transformation of polypi. Another source of erroneous 
frequency figures is the confusion of the situation in 
diffuse polyposis of the colon with that existing in 
single or multiple poljqDi of the colon. The excessive 
frequency of carcinomatous transformation of the 
polypi in diffuse polyposis is well established. But 
there is no reason to identify and confuse this rare, 
evidently hereditary condition with the most common 
isolated pclj-pi of the colon. 

Actual frequency figures for the carcinomatous 
transformation of polypi can be calculated if one es- 
tablishes the actual number of pol}'pi which show 
carcinomatous transformation and the number of 
carcinomata which still show the microscopic features 
of a pre-existing adenomatous pol}q). Table I and II 
shows the figures for the material at my disposal. It 
is important to note that the routine necropsy material 
showed a much lower incidence. 

Before entering upon the question of the histologic 
differentiation between harmless and suspicious adeno- 
matous polypi, the distribution of polypi may be 
shortly evaluated because a supposed predilection of 
the rectum and sigmoid was accepted as an evidence 
of a causal relationship between pol}’pi and carci- 
nomata inasmuch as the latter certainly favor the 
rectum and sigmoid. 

A striking predilection for rectum and sigmoid is 
not evident for polj-pi as for carcinomata. More than 
75 per cent of the latter are found in these parts of the 
colon, while only 43 per cent of polypi are found in 
rectum and sigmoid. 

The question of histologic criteria for the differ- 
entiation between innocent and potentially malignant 
pob-pi has occupied the interest of pathologists for 
many years. Hauser was the first to demonstrate that 
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a large number of polypi consisted of glands not 
identical with the crypts of Lieberkuehn. They were 
branching and lined by high columnar epithelial cells, 
not by goblet cells. He regarded these cells as dediffer- 
entiated cells and polypi of this type as potentially 


Table I 

Distribution of polypi in necropsy material 


Cocum and Ascendins Colon 

23 

Transverse and Descending Colon 

36 

Sigznoid and Rectum 

44 


malignant. Verse in his classical monograph, has taken 
a similar point of view and has indicated that further 
cell atypism may be accepted as an evidence of an 
irreversible cytological change necessarily leading to 
carcinoma. Schmieden and Westhues have classified 
colonic polypi according to these cytologic differences 
and also according to their architecture into three 
groups. The first type is practically always harmless, 
while group II and especially III are potentially ma- 
lignant. This classification is too narrow from a purely 
descriptive point of view and a good number of polypi 
can not be properly classified. This holds true for the 
villous adenomata which form a special group. There 
are such great variatfons in the size and shape of the 
glands, and the type and arrangement of the cell lining 
that it is hardly possible to give a satisfactory classifi- 
cation. 

No single criterion exists which could be accepted 
as a reliable index for the malignant potentiality of a 
given polyp. Multilayering of dark rod-shaped nuclei 
in cylindrical cells or numerous mitotic figures, while 
always found in polypi which show carcinoma develop- 
ment, can also be detected in polypi incidentally found 
at autopsy or in instances in which the clinical course 
indicates the innocence of the lesion. However, the 
villous adenomas show such a high percentage of ma- 
lignant transformation that this type should always 
be looked upon with some suspicion. In general, the 
frequency with which polypi have been found to be 
carcinomatous in the clinical polypi studied, warrants 
their destruction whenever encountered. However, in- 
asmuch as a differentiation between those which are 
precancerous in a strict sense and those which are 
innocent can not be made microscopically, consenmtive 
treatment must be sufficient. In connection with this 


Table II 

Frequency of carcinomatous tra7isformation of polypi 
in clinical and autopsy material 


Source 

Number 

Carci- 

noma 

Percentage 

Carcinoma 

Folypi found in colons re- 
sected for carcinoma 

79 

IS 

22.7 

Polypi cither biopsied or 
excised 

no 

14 

14 

Polypi found in autopsy ma- 
terial 

66 

4 

6.0 


There were actually 122 polypi available for examination. However, 23 
found in patients below 20 years were deducted from the total. 


recommendation mention must be made of three pe- 
dunculated polypi with fully established carcinoma, 
but without invasion of the pedicle in which resection 
of the poljqii only was done. These patients have been 
followed for 4 years and are symptom free. 
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DISCUSSION 

DR. BURRILL B. CROHN (New York, N. Y.) : I 
consider this paper a valuable contribution. If, during a 
routine sigmoidoscopy, one encounters polypi, my sus- 
picions regarding carcinoma are always aroused. I am a 
little disabused of that idea by hearing Dr. Klemperer’s 
paper because I realize the wide distribution of polypi 
throughout the colon, and the common frequency with 
which they occur. 

I note from the tables shown that the increase of polypi 
is greater with the successive decades; there are many 
more polypi in the colon in the fifth than in the fourth, 
and in the si.vth than in the fifth, and so forth. I had an 
idea they were probably all congenital, and that they were 
all there at birth. Perhaps, there is an inflammatory 
factor, or a factor of degeneration in the intestin.al 
mucosa; perhaps the increase of polyps in successive de- 
cades would possibly account for the greater incidence of 
carcinoma in the later years. 

A word of warning about biopsies during sigmoido- 
scopies, and this too I learned with Dr. Klemperer: In 
one case there were two negative biopsies taken from the 
polyp, yet I had every reason to be suspicious. The thiid 
biopsy showed a carcinoma; the resection of the growth 
showed an advanced malignant degeneration of a polyp. 
In spite of surgical operation the man died within a few 
months of widespread metastases. 

I should like to warn against negative biopsies in a case 
clinically suspicious of carcinoma. I have assumed the 
attitude that negative biopsy or not, if I have a sufficient 
clinical suspicion, and the appearance through the sig- 
moidoscope is sufficiently suggestive of carcinoma, I am 
willing to disregard the negative biopsies and ask a 
surgeon to resect. 

May I ask Dr. Klemperer a question about the incidence 
of multiple carcinoma in the colon where two or three 
carcinomas not infrequently take place in one colon, 
whether there is a relationship between multiple carcinoma 
and the incidence of polypi? He did not mention the inci- 
dence of congenital polyposis. I should like to hear his 
viewpoint in that regard. 

DR. JOHN L. KANTOR (New York, N. Y.) : I think 
we are all very grateful to Dr. Klemperer for such a 
beautiful presentation. If it is true that you have to 
section a whole polyp to find one little area of malignancy’ 
in it, then it must follow that there is no great use in 
taking a biopsy specimen since it may obviously miss the 
malignant area. Therefore, it seems to me that the only 
thing one can do is to train his eye, his clinical sense, and 
his clinical judgment, so that he can decide when certain 
appearances in the proctoscopic picture are sufficiently 
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suspicious to warrant removal of the polyp. I think it is 
unfair to lean upon the pathologist. In other words, a 
thing cither looks suspicious or it doesn’t, and it is the 
clinician’s responsibility to make the decision. 

DR. PAUL KLEMPERER (New York, N. Y., closing 
the discussion) : If I may take up the question as to con- 
genital diffuse polyposis, that is a different problem. These 
cases, which number, according to the literature, about 
two hundred, and probably many more which have not 
been published, show an exceedingly high percentage of 
carcinomatous transformation. This type of diffuse poly- 
posis should not be confused with the condition of single 
or few polypi as they are found so frequently at autopsy 
and also clinically. These cases are commonly familial. 

Considerations as regards the frequency of carcino- 
matous transformation of adenomatous poij'pi have often 
been based upon this condition, which is evidently in- 
correct. 

In regard to the biopsy and the necessity of biopsy, I 
somewhat differ from Dr. Kantor. It is true that the path- 
ologist can not be called to account if he gives a negative 
diagnosis in a case which later turns out to be carcinoma; 
nevertheless, in the greater majority of these carcino- 
matous polypi, as I have shorvn yon here, the diagnosis at 
biopsy was positive. I wanted only to demonstrate with 
these specimens that even in a case in which there is a 
definitely established carcinoma on a poljT>, the adeno- 


matous areas, which are not yet carcinomatous, do not 
give any evidence as to the probability that they may be- 
come carcinomatous. 

I think one should make an attempt to establish the 
diagnosis by biopsy. The question about which, however, 
I still puzzle is what to do about the carcinomatous poij’pi, 
not the huge ones, which, of course, have to be resected 
radically, but the smaller pedunculated ones, the size of 
a cherry and even slightly larger. Is it necessary to 
resect? 

Dr. Crohn quoted one of these cases. I am not quite 
sure that, when we saw the specimen, it still showed the 
pelj-poid appearance. I remember, however, another case 
where there was no question of the polypoid origin of the 
carcinoma, the patient dying with metastases after having 
symptoms for five years or more, but in this case the 
pedicle was alreadj’ infiltrated. 

I would express the opinion today, though still with 
reservations, that adenomatous polypi with early carci- 
noma need not be resected radically, but excision with 
surrounding mucosa is sufficient. 

I hope in a few years to have more material and give 
more reliable information. Today my material consists 
onlj’ of four cases. These four eases were watched over a 
period of three and four j'ears, and the patients are per- 
fectly well. 

Another point is that poij'pi that are histologically not 
carcinoma, and are, therefore, only potential carcinomata 
can be successfullj' treated with simple coagulation. 
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R esults obtained with the Graham-Cole gall 
bladder concentration test do not depend on the 
function of the gall bladder onlj*, but on a number of 
other factors. 

1. Absorption of dye from the intestine 

2. Excretion of dye by the liver 

3. Concentration of dye by the gall bladder 

4. The effectiveness of the motor meal 

a. Retention in the stomach 

b. Absorption in the intestine 

c. Contraction of the gall bladder and re- 
laxation of the sphincter of Oddi and the 
duodenum. 

E.xcept under rare conditions the time given for in- 
testinal absorption and for hepatic excretion of the 

d.ve is sufficient for yielding positive results even when 
both of these functions should be somewhat impaired. 
The concentration of the dye by the gall bladder is 
the function to be tested. To the roentgenologist and 
physiologist the effectiveness of the motor meal seems 
to be one of the most difficult technical parts of the 
gall bladder concentration test. Normally fats delay 
the emptying of the stomach for many hours. If a 
fat meal produces nausea, and it does in a number of 
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cases, then pjlorospasm and reversed peristalsis will 
prolong this delay. The roentgenologists are aivare of 
this and X-ray pictures of the gall bladder are taken 
for periods of one to three or more hours after the 
motor meal. AITien rapid motilitj’ of the upper part of 
the small intestine is present the f.at meal is trans- 
ported info the ileum and its motor effect on the gall 
bladder is diminished if not abolished. Some patients 
are allergic against milk, egg, etc. 

The mechanism by which fat produces contraction 
of the gall bladder and relaxation of the sphincter of 
Oddi is not known. So far Ivy’s cholecj’stokinin seems 
to offer the most logical clue but unfortunately our 
preparation have not proven very effective, nor has 
Ivy as yet produced a pure substance of constant 
biologic ' properties. The folloiving work was done 
therefore in order firstlj’, to elaborate a simple test on 
gall bladder function in normal animals, and secondly 
to find a drug which would make a normal gall bladder 
empty itself. 

Experimental work on the gall bladder has been 
hampered by lack of simple methods. In man, castor 
oil, fasting, taking of dye, enemas, a fat meal and the 
time factor make it nearly impossible to perform a 
large number of tests on the same individual not to 
speak of the cost of films and of the uncertainty of ob- 
taining all important phases on the films. In e.xperi- 
menfal animals on the other hand, technical difficulties 
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and cost of films have proven to be preventive to us to 
test the effect of a large series of drugs on the gall 
bladder. Acute experiments in which the gall bladder 
is filled with radio-translucent substances and in 
which tests are done after the animal awakens from 
the anesthetic have the disadvantage of abnormal con- 
ditions and can hardly be repeated on the same animal. 
We have therefore developed a simple gall bladder 
function test in the normal dog similar to the one used 
by Winkelstein (1) and by Gianturco and Kirklin 
(2). In an aseptic operation four .small lead beads 
are sewn on the serosa of the gall bladder; 2 on the 
longitudinal and 2 on the horizontal diameter. Ex- 
perience in handling of the tissues and the use of 
papain and citrate solution prevents or minimizes 
adhesions. The four beads are seen easily with 
the fluoroscope and are marked on transparent paper. 
Their distance is measured before and after ad- 
ministration of drugs. The dog is always kept in 
the same position during each fluoroscopic e.xami- 
nation. Control obseiwations without drugs have 


vation of 12 hours. No dye is used; no X-ray pictures 
are taken; no castor oil or enema need be given bo 
cause the beads are clearly visualized. A number of 
drugs can be tried in a short time. The new method 
is simple, rapid and cheap for experimental purposes. 

TABLE 1. 

The first group of drugs tested belong to the ad- 
renalin group. They were chosen because some of 
them have been described to contract the gall bladder 
and because some of them were expected to relax the 
small intestine simultaneously. This was important 
from the point of view that simultaneous contraction 
of the gall bladder and of the sphincter of Oddi or 
duodenum would not permit emptying of the gall 
bladder. As you can see from the data only adrenalin 
had a motor effect in that it effectively emptied the gall 
bladder in most tests. We wei-e not surprised to find 
that benzedrine sulphate produced a dilatation of the 
gall bladder because in previous studios we convinced 
ourselves that administration of this substance evoked 


Table I 

Pharmacology of dog’s gall bladdnr 



Contrac- 

Dilate* 

Indeterminate 


Contrac- 

Dilata- 

Indeterminate 

Drug 

tion 

tion 

or no Effect 

Drue 

tion 

tion 

or no Effect 

Adrenalin 

7 


» 

Methylguanidin 

1 

3 

C 

Ephedrin 


2 

I 

Ergrotratc 



2 

Nco Synophrin 

1 


3 

Ergonovine 


3 

I 

Benzedrine 


2 

1 

Morphine 

1 

3 

2 

Benzedrine + 
Trasentin 


1 

2 

Morphine-Atropine 

2 


1 




Papaverine 

1 

1 










Pitressin 

2 

1 

2 

Olive OU 

21 


1 

Acetylcholine 

2X 

3 

1 

Olive Oil Extract 

S 

1 


Acetylcholine + 
Adrenaline 

1 



Eck Yolk 

4 



Mccholyl 

2 


3 

Milk'Crcam 

8 



Carbaminoylcholine 



1 

Sodium Nitrite 


2 

2 

Eserin 

1 

s 

2 

Atropine 


3 


Prostigmine -{- 
Acetylcholine 

1 


4 

Trasentin 

Tmscntin*OHve Oil- 


10 

1 




e 

11 

1 

Pilocarpine 



3 

Trasentin 




Yohimbin 

2 

2 


Syntropan 


2 

1 

Histamine 

2 


3 




1 


slwiTO that only small rhythmic variations in the size 
of the gall bladder occur, not exceeding ±3 mm. A 
meal of olive oil has been used to test the contract- 
ability of the gall bladder. Since in such a meal both 
diameters contract considerably only such results were 
termed contractions in which both diameters 
shortened, and likewise relaxation was assumed to 
have occurred only if both diameters had lengthened. 
This was based on the observation that following in- 
jection of atropine or diphenyl-acetyl-diethylamino- 
ethanol-HCL (trasentin) ,t both of them powerful di- 
lators of the gall bladder, a lengthening of both diame- 
ters was obsen’ed in practically every case. Only such 
experiments are reported in which the dogs were in 
perfect health. The method reported has the ad- 
vantage that the dogs need no preparation except star- 

tGcnerously supplied by the Ciba Company. 


pylorospasm as well as duodenospasm in man and dog 
(3). We therefore combined this substance with Tra- 
sentin because we expected to obtain relaxation of the 
duodenum by the latter drug and contraction of the 
gall bladder by the former. The results did not bear 
out this assumption. The next group of substances are 
such that act either on smooth musculature directly 
or through the vagus nerves. As you see from the 
table, none of them acted with such regularity as ad- 
renalin. The choline esters produce contraction of the 
gall bladder and a strong contraction of the duodenum 
of which we con\nnced ourselves in acute and chronic 
experiments. We tried to overcome this with combi- 
nations of acetylcholine and adrenalin but without 
success. In view of recent publications we had ex- 
pected more clear-cut results from morphine. It makes 
a great deal of difference, apparently, whether one 
tests the gall bladder only or the physiological entity 
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of gall bladder, sphincter of Oddi and duodenum. The 
neU group represents the functional controls of our 
experiments on emptj’ing of the gall bladder, namely 
the use of substances of which we could expect con- 
traction and dilatation in practically every case. You 
see the great effectiveness of olive oil, egg yolk and 
milk and cream. Some simple extracts of olive oil with 
saline injected intravenously were effective also in con- 
tracting the gall bladder but this work is still in the 
experimental stage. Of the well knowm antispasmodic 
drugs of the gall bladder, sodium nitrite and atropine 
sulphate have been used. A new drug, Trasentin, has 
been tried also and has been found most effective. This 
drug had been previously tried in acute experiments 
in which we convinced ourselves that it had little ef- 
fect on salivation, on the cardiovascular system and on 
the pupil; it was found to relax the gall bladder, con- 
tracted by barium chloride, pilocarpine, acetylcholine, 
vagus stimulation, etc. Its relaxing effect on the 
normal gall bladder of dogs (with beads on the gall 
bladder) was comparable to that of atropine. 

In summary it may said that with the method de- 
scribed above drugs can be tried easib' on normal 
dogs without dye and •without the use of X-ray films. 
The motor fat meal has been criticized and a number 
of contracting drugs have been tried among which ad- 
renalin given intramuscularly seems to be the most 
promising. Among relaxing substances a new syn- 
thetic drug, Trasentin, has been found most effective. 
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DISCUSSION 

DR. HENRI" J. TUMEN (Philadelphia, Pa.): Mr. 
Chairman, Ladies and Gentlemen: Dr. Necheles has shown 
a great deal of ingenuity in appljnng to the gall bladder 
and the study of its function, this particular method. It is 
similar in some respects to a method used by Barcroft in 
the study of splenic contraction and, I believe, by Mac- 
Sm'ney in a study of gastric motility. 

The particular \-irtues of this method are those he al- 
ready has emphasized, its case of applicability in the ex- 
perimental animal, and the fact that it can be repeated 
without too much expense, and sufficiently frequently to 
warrant confidence in the results it gives. There is cer- 
tainly a great deal of need for a method like this because 
of the confusion that exists about certain phases of gall 
bladder physiology and pharmacology. One has only to re- 
view the literature to see the great deal of confusion that 
does exist about the use of certain drugs and their action 
upon the gall bladder, and about certain other problems 
to which a method like this can be applied, such as the 
emptying of the gall bladder during pregnancj- in animals. 

Dr. Necheles has already mentioned the fact that he be- 
lieves the gall bladder and the sphincter of Oddi and the 
duodenum must be considered together. The results ob- 
tained depend upon the functioning of all three parts of 
this unit. 

It is to be hoped that some of the experiments with 
drugs will be repeated in such a way that isolated gall 
bladder action can be determined. Some of the results that 
Dr. Necheles has mentioned are not in agreement with 
current conceptions. If we take adrenalin as an example, 
we find in going over the literature reports such as those 
of Dale, in which he claims that adrenalin causes con- 
traction of the gall bladder, reports such as those of IVest- 
phal. who worked upon rabbits and found that the gall 
bladder dilates after the nsc of adrenalin hut contracts if 


pilocarpine has been used before the adrenalin is used, and 
reports such as those of Houssay, so widely quoted, in 
which the gall bladder was found to dilate after adrenalin; 
and Dr. Necheles’ results themselves are not entirely uni- 
form in this respect. I believe he stated that the gall 
bladder contracted seven times after adrenalin and dilated 
once and once the result was indeterminate. 

I think divergent results such as these are probably due 
to the fact that there are individual and species variations 
in the responses to these drugs, and that the tonus of the 
gall bladder at the time the drug is used probably has 
some bearing and also that different dosages of the same 
drug can probably cause different results. 

Dr. Necheles feels that the clinical application of this 
work is in the perfection of some different motor meal for 
cholecystography. I believe he thinks that adrenalin could 
be used. We know that there are times when disturbances 
of the gastro-intestinal tract can cause improper empty- 
ing of the gall bladder after the giving of a fat meal; how- 
ever, that probably does not occur very often and I think 
it is interesting to observe that Dr. Necheles uses fats as 
a control for the study of the effect of various drugs and 
has found a much higher response in contraction of the 
gal! bladder to olive oil than he did to a substance like ad- 
renalin. 

It is also true that in patients with gall bladder dis- 
turbances, having cardiovascular disease, we might not 
feel it safe to use adrenalin. I feel, in closing, that there is 
one question which should be asked, which is not within 
the scope of the paper to answer, and that is whether or 
not failure of the gall bladder to empty, after the giving 
of the motor meal, has much clinical significance. If the 
gall bladder visualizes normally by cholecystography, and 
contains no stones, does the fact that it is slow in empty- 
ing after a motor meal is given, necessarily mean that the 
gall bladder can be responsible for the patient’s symptoms? 
Personally, I am not convinced that the question is 
answered in the affirmative, but I think that a complete 
survey of that problem is a clinical corollary of any dis- 
cussion of motor function of the gall bladder. 

DR. ANDREW C. IVY (Chicago, III.) : Mr. President, 
Ladies and Gentlemen: I should like to ask Dr. Necheles 
how many drugs he assayed on the same dog during 
the same day, or what were the periods between the ad- 
ministration of the various drugs to his subject. I raise 
that point because recently Dr. Doubilet and I have been 
studying the relation of the pressure in the gall bladder to 
the response to a threshold or a uniform dose of cholecys- 
tokinin, and we have found that the pressure in the gall 
bladder determines the response. This curve (using the 
blackboard) illustrates our results. 

The maximum response is obtained with a pressure in 
the gall bladder of four and a half to five and a half centi- 
meters of bile pressure. If the pressure in the gall bladder 
is too low, we either get no response or a slight response. 
If the pressure in the gall bladder is quite high, we get 
either a slight response or no response. 

This simply means, that optimum tension-length re- 
lationship exists in smooth muscle for an optimum re- 
sponse to a standard stimulus. This is true of smooth 
muscle whether it be in the nictitating membrane, the in- 
testine, or the gall bladder. A distended gall bladder may 
empty slowly in response to the Bojuiton meal, because the 
intra-gall bladder pressure is too high or too low, as well 
as because of disturbances of the sphincter of Oddi, etc. 

So, the point of my question addressed to Dr. Necheles 
is that if he injected some drug like morphine, which tends 
to make the gall bladder contract, it might raise the pres- 
sure and, if he shortly injects some other drug, the re- 
sponse that he gets to the second drug may be modified by 
the action of the first drug. In making our studies, wc had 
to permit an hour, sometimes, to elapse between the ap- 
plications of cholecj-stoHnin so as to permit adjustment 
of the gal! bladder. 
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In regard to cholecystokinin, we can make a good pre- 
paration routinely, which is non-toxic in dogs and will 
make the gall bladder contract and evacute, but we have 
not made a preparation which we would recommend for 
routine use in human beings. 

If someone would supply me with a good hard-working 
organic chemist, I could promise to produce a cholecys- 
tokinin which could be injected routinely in human beings, 
and possibly a good gall bladder function test would be 
the result, in that we would be applying by intravenous 
injection, a standard stimulus. Egg yolks and cream by 
mouth, because of the variable factors pointed out by Dr. 
Necheles, do not constitute, necessarily, a standard stimu- 
lus. 

We crystallized seeretin recently, and the same can be 
done for cholecystokinin, with time and the assistance of 
an organic chemist. 

DR. ARTHUR J. ATKINSON (Chicago, 111.) : It isn’t 
surprising that Dr. Necheles in studying the effect of mor- 
phine on the gall bladder of dogs obtained results contra- 
dictory to those of other observers studying the gall 
bladder of man. Morphine is a powerful centrally acting 
emetic in the dog and very small doses produce nausea and 
vomiting. This central action of morphine will mask and 
disturb the gall bladder function in the dog. 

I should like to ask Dr. Necheles how often he observed 
vomiting following the use of morphine in the dog. 

DR. HEINRICH NECHELES (Chicago, 111., closing 
the discussion) : One of the reasons why we tried to find 
a substance that would contract the normal gall bladder 
was that a number of our patients that were given a milk- 
cream meal were allergic to milk; in these patients a 
normal reaction to the motor meal could not be expected. 

We are also working on the question whether there may 
be such a thing as an allergic gall bladder, by adding the 
offending food to the motor meal; for instance, when we 
knew that a patient was sensitive to milk, we replaced the 
milk-cream motor meal by egg yolk or olive oil, and' when 
we then added some milk and cream, we got different re- 
actions. 

As to the question of Dr. Tumen, the main thing that 
strikes me is whether a slow or delayed emptj’ing of the 
gall bladder following a motor meal means anything. Yet 
it seems that a number of gall bladders are taken out for 


that very reason, and I think this point should be im- 
portant enough to be considered. 

In answer to Dr. I\-y’s question, we usually tried only 
one drug a day, and wo did not use the dogs ever}’ day, 
but two or three times a week. We were well aware that 
a number of drugs produce a condition of the gall bladder 
which will last for a considerable period of time, e.g., like 
that following mecholyl. The gall bladders did not respond 
normally to olive oil afterwards, sometimes for two or 
three days or for a week. 

We have also tried a number of drugs in succession, not 
to find out the effect of the individual drugs (which we 
had tried before) but to sec whether one drug would in- 
fluence the other; I have not gone into this because the 
results were too uncertain, but we took care of this point, 
of course, in our experiments. 

I realize that like in the heart muscle and other muscu- 
lature, there is a relation between the length and tonus of 
the muscle fibres and the reaction to drugs or to other 
stimuli. In our control e.xperiments the diameters of the 
gall bladder did not var}’ much, and we arc well aware 
of the importance of this fact. 

From Dr. Ivy’s publications I had the impression that 
some preparations of cholecystokinin, contracted the duo- 
denum more, and others less, or not at all. 

Dr Doubilet’s question is how completely the gall 
bladders emptied in our experiments. Of course, we had 
not observed the gall bladders in situ. We don’t know 
whether they collapsed completely. We have given ad- 
renalin intravenously and intramuscularly, and we got 
contractions of as much as 20 millimeters. Whether that 
means that the gall bladder folds up, as we frequently see 
it in acute experiments, I do not know, because wo did not 
want to interfere with normal conditions. 

Answering Dr. Atkinson's question as to the effect of 
morphine, we used doses between five and twenty milli- 
grams which, for the dog are very small and which usu- 
ally do not produce vomiting. From experiments with 
apomorphine not reported here, wo know that vomiting 
affects the gall bladder. 

I want to end by saying that the main thing I wanted 
to report today was the use of the new method in the 
trying out of drugs in what I think are rather ideal ex- 
perimental conditions. 


The Problem of Gall Bladder Infection 


By 

MARTIN E. REHFUSS, M.D. 
and 

GUY M. NELSON, M.D. 

PHILADELPHIA. PENNSYLVANIA 


T he gall bladder problem has crystallized along 
three lines of investigation, namely the question of 
stasis, the study of chemical or metabolic factors and 
the problem of infection. Many observers believe that 
the first question centers around or follows the met- 
abolic or infective problems. As interest grows in 
the various metabolic factors producing alterations in 
bile, it becomes more and more apparent that an ex- 
citing factor must be present. From almost every 
method of approach the infective problem is the under- 
lying one which demands solution. If that problem is 
solved, the other problems become more readily under- 
standable. 

Several years ago, we presented evidence to show 


that chronic cholecystitis, in every way similar to that 
found in man could be produced in laboratory animals. 
Since then by varying the technic and by a more diffi- 
cult method, we have finally attained a point where the 
evidence is not only complete, in our judgement, but 
where the associated phenomena are similar to those 
encountered in the human subject. 

Let us briefly review this evidence, craving your in- 
dulgence while we review the work which has led to 
these studies: 

1. Testimony from the operating table. 

In an attempt to ascertain the incidence of infection 
we gathered the statistics from over 4395 gall bladders 
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removed at the operating table, which were submitted 
to subsequent bacteriological study. 

A critical analysis of 21G2 cases of gall bladders re- 
moved following cholecystectomies, reveals the fact 
that in about 45% positive cultures were obtained. A 
little less than one out of every two gall bladders re- 
moved on the operating table were infected. The evi- 
dence in the remaining group of cases would suggest 
that a certain proportion of the i-emaining group had 
undergone such pathologic changes as one ordinarly 
associates with transient or even well marked infection 
at some previous point in the cycle evolving in gall 
bladder disease. Certainly the destruction of the mu- 
cosa, changes in the muscularis and submucosa are 
those which we have been able to demonstrate in our 
animals. For that reason, we believe that a bacterial 
lesion may induce organic changes and in the sub- 
sequent periods become entirely sterile. Thereby the 
conception that bacterial changes in the organ may 
completely subside or disappear is compatible with 
some of the pictures encountered in the sterile but in- 
capacitated gall bladder. 

The testimony from the operating room is even 
more important because it incriminates not one organ- 
ism but a variety of organisms associated with chronic 
gall bladder disease. These organisms belong to the 
staphylococcic, streptococcic, typhoid colon groups and 
the anaerobic group. There is no single group in which 
one organism alone is mainlj' responsible or associated 
with gall bladder disease. For that reason, we began 
our work nearly 8 years ago by using bacterial anti- 
gens from various sources. These antigens were se- 
lected because they were similar to those encountered 
in the gall bladder on the operating table. 

From the.se studies it was apparent that no one 
organism was responsible, but that under appropriate 
conditions. It was possible to reproduce gall bladder 
disease with antigens varying widely both in their 
morphological characters and their derivation. Actu- 
ally, at Frankford Hesearch Laboratory we have used 
105 antigens in .all and for all sorts of work, nearly 
1500 animals. We have been familiar not only with 
the behavior of the rabbit, which was the animal used, 
but also with the nature of the lesion produced. 

Our present work, which was conducted by Dr, 
Kelson, was an attempt to improve the methods pre- 
viously used. Ehewhere. and in detail we hope to con- 
solidate this work which has covered an enormous 


amount of material, daily charts, which were kept, 
followed the condition of each animal. Those of you 
who are interested can see this data, covering several 
large volumes recording the progress of each of these 
animals for the last eight years. Time prevents us 
from entering into the details of such studies except 
to point out that only by following such a procedure 
was it possible to follow these animals from the first 
stage of inoculation to the final autopsy studies. The 
early studies consisted in the introduction at measured 
intervals of small doses of the antigen intravenously. 
After several series of studies were made, it became 
apparent that the only successful way in which this 
work could be carried out was by repeated small in- 
jections over very much longer periods of time, capable 
of inducing, as registered by charts, definite changes 
in the animal. For this reason, the last series of 109 
rabbits represents the nearest approach to a technic 
which in all probability resembles the disease found in 
the human subject. This series, received in all 1818 
separate injections or 16.G as the average number 
given to each animal. The number of injections varied 
from as low as 2 to as high as 51, the largest number of 
injections administered to any animal. These animals 
were observed over many months. Without submitting 
details, the organism, a nonhemolytic streptococcus 
from the bowel, produced lesions of the gall bladder 
in 21% of the first group. In the last series, it pro- 
duced gall bladder disease in 48 animals or 44% of the 
entire lot and in 5 further instances the results were 
doubtful. In other words, by modifying the procedure 
and adopting a method which more nearly approached 
the process which may occur in man, we were able to 
obtain evidence of gall bladder disease in nearly one- 
half of these animals. These changes were gross and 
microscopic representing in cross-section practically 
ever}' form encountered in the human subject, from 
thickening, swelling, even empyema and perforation. 
Gross changes in the bile were noted in 40 animals and 
the cultures were recovered from the bile in 14 of the 
animals. 

These studies illustrate that it is possible to repro- 
duce chronic gall bladder disease in laboratory ani- 
mals like the rabbit by a bacteriologic antigen from a 
human source (large bowel). The organism can be 
recovered and the disease reproduced in similar 
fashion. This particular strain has gone through a 
large number of animals, without losing its e.ssential 



Fig. 2. Extensive joint lesion produced by antigen No. 7. 
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Fig. 3. Valvular heart disease produced by antigen No. 7. 

character or its striking power. Furthermore we noted 
kidney disease, heart disease, and joint disease as the 
commonest associated lesions. This is interesting be- 
cause in the experience of one of us 31 'c of 908 gall 
bladder histories suggests muscle, nerve, or joint in- 
volvement and in 39.6^7 there was some evidence to 
suggest impairment of the cardiovascular system. This 
association is gaining increasing recognition from 
clinicians. We believe on the basis of our observations 
that the same etiologic factor which strikes at the gall 
bladder will affect the kidneys, heart, joint or other 
organs in the body. Only in this way can we explain 
the associated disease so often found. We believe 
furthermore that antecedent infection is e.ssential to 
gall bladder infection, most frequently in the sinuses, 
throat and bowel. 

The problem of gall bladder infection is therefore 
first the recognition that chronic cholecy.stitis can be 
produced in healthy animals, from strains isolated 
from the nose, thi-oat, teeth and bowel, etc. In our 
experience, the most powerful antigen was a bowel 
strain. For this reason we believe that it is necessary 
in every case to survey these antecedent or associated 
foci. 

Furthermore there is in the study of a gall bladder 
problem much which indicates the underlying in- 
fectious nature of certain types of this disease. The 
fact that it is likely to occur after an acute infection, 
the fact that attacks may follow obvious flare-up of an 
antecedent or coincident focus of infection in the body 
and the strong tendency for a certain form of chronic 
chlecystitis to show seasonal exacerbation, jiarticularly 
in the spring and fall. All of us who have handled 
many of these cases recognize the tendency of a certain 
group to show active signs of inflammation for periods 
of time. Furthermore in the infectious form there is 
abundant evidence to show that there are systemic 
manifestations as well as the local evidence of the dis- 
ease. JIany of these patients are chronically tired, 
secondary anemia is evident, show some form of 
rheumatic phenomena, three out of four have a dis- 
turbance in colon function, a condition which is con- 
ducive to disturbances in the hepato-biliary tract, a 
vicious circle which the clinician is quick to recognize 
and which he must control. Associated diseases in the 
renal, cardiovascular and even endocrine systems is 
by no means uncommon, aiding in the discomfort of 
the patient and creating other vicious cycles re.sulting 


in physical inefficiency. The individual with an actively 
infected gall bladder is usualiy a tired jiatienf, inciined 
to insomnia, inclined to fatigue with unmistakable 
signs of deterioration in physic.al efliciency. 

Physical examination reveals one of the most valu- 
able single clinical signs, namely tenderness over the 
affected organ. This sign is of vital imiiortance when 
clearly unilateral and clearly defined over the gall 
bladder and nwy supersede all other evidence even 
when cholec.vstography and duodenal intubation reveal 
no evidence in support of such a lesion. We believe no 
sign is more important than this, but it must be re- 
membered that tenderness over the gall bladder de- 
pends upon the position of the organ. -As the cholcc.v- 
stographic studies have shown, the organ may be 
anywhere in the right abdomen and in one case of ours 
it was in the midaxilla whei'o the tendorne.ss was actu- 
ally shown to be. Tenderness we believe to bo the out- 
standing sign of the inflamed and, in most cases, tlie 
infected gall bladder and disappearance of tenderness, 
the best single sign of its abatement. 

We cannot deny the great values of cholec.vstography 
as an aid to diagnosis. It is an objective, anatomic 
diagnosis, yielding information regarding certain 
valuable points in the physiological behavior of the 
organ, but it is far from being’ a porfccl answer to the 
question of early gall bladder disease. If disease alters 
the outline or form, interferes with the entrance of 
the dye, alters its concentrating power or introduces 
foreign bodies like stone, the evidence of such disease 
should be available b.v cholccystogrnphic stud.v. But 
we are convinced that a normal cholecystogram is com- 
parable with even advanced disease of the gall bladder 
as we have had occasion to demonstrate. Furthermore 
by modern reinforcing methods, the interpretation of 
the quality of the shadow is often difficult. You have, 
we are sure, seen tender gall bladders which revealed 
a perfect shadow and wo have seen such a gall bladder 
operated upon which was markedly diseased. For that 
reason, we believe that such studies must be inter- 
preted with caution and that we must guard against 
the conception that a normal outline and shadow pre- 
cludes gall bladder disease. We all know today how- 
frequent are mucosal changes and disea.se in the 
gastric wall as revealed by modern endoscopic methods, 
when X-ray studies apparently revealed a normal 
organ. AYe believe that such is often the case in biliary 
tract disease and, if we had a normal cholec.vstographic 
study and a definitely tender gall bladder, we would 
incline toward the diagnosis of cholecystitis. 

From a somewhat different angle, the same criticism 
extends to the data yielded by duodenal intubation. 
There is no better method for investigating the phy- 
siology of the biliary tract, for detecting alterations 
in the color sequence and for ascertaining evidence of 
mucosal disease as shown by the cytology of the bile 



Fig. 4. Extcn.'ivc ren.al changes produced by antigen No. 7. 
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Fip. 5. Rather rare hemorrhafric erosions of the stomach 
produced by antigen No. 7. 


fractions. Here again, operative statistics and our own 
experimental studies show how difficult it is to ap- 
praise the bacteriologic evidence afforded by even the 
most careful segregation. Operative statistics show 
infection of bile in only 2G-28cj of cases and even then 
the organisms were not always similar to those in the 
gall bladder wall. Furthermore the gall bladder wall 
may be definitely infected with no evidence of in- 
fection in the bile specimens and finally extensive in- 
volvement of the mucosa may occur with no evidence 
by e.xfoliative data to suggest either the nature or the 
extent of the underlying lesion. That biliarj’ tract dis- 
ea.se does cause in many instances, an alteration of the 
color sequence, betray its evidences by changes in the 
cjTology of the bile and even convey the organisms re- 
sponsible for disease is undoubted. But we maintain 
that gall bladder disease does occur where any or all 
of these factors are lacking. 

We have presented but a short resume of our studies 
of some eight years, on selected strains and particu- 
larly one selective strain. We believe that if other 
strains were subjected to similar fashions they would 
probably reveal similar data. With this particular 
strain we were able to reproduce in laboratory animals 
chronic lesions in ever}' way similar to those encoun- 
tered in man. Furthermore we believe that the evi- 
dence afforded by a careful clinical study would reveal 
that infection plays a large role in its evolution. 

As we see the problem of chronic cholecystitis, the 
handling of such a problem depends upon a precise 
diagnosis. The diagnosis depends upon the history, 
physical examination, cholecystograra and careful duo- 
denal studie.s. The history should indicate the extent, 
duration and type of lesion and it should include a 
cros.s-e.xamination regarding the existence of other 
foci of infection, the control of which is so necessaiy 
in this type of case. 

The physical e.xamination should ascertain the de- 
gree of sensitivity and careful localization of physical 
phenomena. Again, the physical examination should 
se-ek to demon.=trate the possibility of any other focus 
of infection. Infected throats should be bacteriologi- 
c.ally surveyed. All teeth should be X-rayed and within 
the last few years we have cultured duodenal contents, 
sigmoid smears and catheterized urinary samples. Any 
antece-dent focus of infection .should be considered 
from the standpoint of eradication or control and also 


a,s a source of a possible bacterial antigen. For many 
years we have used vaccines and filtrates, at times 
with unusual success. Our method of preparing these 
vaccines is somewhat different from the accepted 
routine and most of the filtrates must be markedly di- 
luted. A number of our patients show an allergic .skin 
reaction to various strains of carrier organisms. We 
prefer not to discuss, in this contribution, the details 
regarding this type of therapy. 

There is no doubt but that the vitamin problem is 
important for one who is to be put on a diet for a long 
time. This is particularly the case regarding Vitamins 
A and D, the fat soluble vitamins and D-1. Active gall 
bladder patients notoriously show an intolerance for 
the ordinary preparations of the fat soluble vitamins. 
They frequently produce regurgitation, fl.atulence or 
oven active indigestion. For that reason, we have in- 
sisted upon the safest of fats, butter fat, and as com- 
plete a diet as it is possible for these patients to handle. 
The building up of the patient requires all those 
dietetic, hygienic and psychological helps so necessary 
to the chronic invalid. We can point out, however, from 
these studie.s, that the care and control of the colon is 
a vitally important part of the handling of any gall 
bladder case. Three out of four cases have colon dys- 
function and the question of colon infection is certainly 
even today, a relatively unexplored field. In a later 
communication, we hope to give in detail the results of 
these studies as well as those which have been used in 
an attempt to control the experimental lesion. 

DISCUSSION 

DR. WILLIAM A. SWALM (Philadelphia, Fa.); I 
should like to ask Dr. Rehfuss one question. Wo have been 
very much interested in the etiology of cholecystitis. He 
has had a marvelous opportunity here of saying whether 
he believes the infection might in a majority of the case.s 
bo mucosal in orgin, submucosal, with its rich vascular 
network, or serosal. Of course, the muscle, I suppose, is 
unimportant in the majority of the cases. If he caught 
them early enough, did he open up the gross specimens 
and try to study that point? 

DR. IRVING GRAY, (Brooklyn, N. Y.) : The authors 
are to be congratulated upon their intensive studies. 
During the past year Dr. Walzer and I working with the 
Macacus Rhesus monkey, have demonstrated that antigen 
is absorbed from the gall bladder. Wo have sensitized the 
skin and the mucous membrane of the intestinal tract in 
the rhesus monkey by means of passive transfer. Several 
days later the specific antigen was introduced into the gall 
bladder. Within a short time (approximately five minutes) 
a local allergic reaction developed at the sensitized sites. 
We have also sensitized the mucous membrane of the gall 



Fig. 0. Extensive chronic cholccystiti.s produced by 
antigen No. 7. 
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Fig. 7. Extensive mucosal changes in chionic cholecy- 
stitis produced with antigen No. 7. 


bladder by passive transfer and a few days later intro- 
duced the antigen intravenously. There developed at the 
sensitized site in the gall bladder a local allergic reaction. 
The changes in the mucous membrane were similar to 
those which occurred in the mucous membrane of the ileum 
and colon of the human being. • Moving pictures of the 
allergic reaction as it occurs in the mucous membrane of 
the gastro-intestinal tract in humans were shown before 
this association last year. 

I should like to ask Dr. Rehfuss, whethei he has any 
method or means of detei mining if the changes that oc- 
curred in the heart, in the joints and in the kidneys of the 
rabbits which he studies wore due to the absorption of anti- 
genic substance from the infected gall bladder. If it could 
be shown that the injection of streptococci first produced 
cholecystitis in the rabbits and that changes subsequently 
occurred in the other organs, one could reasonably assume 
that antigen was absorbed from the diseased gall bladder. 

Our experimental studies on the ihesus monkey indicate 
that not only can the gall bladder be the seat of an allergic 
reaction but also that antigen is absorbed from this organ. 

DR. HEINRICH NECHELES, (Chicago, 111. ) : In con- 
nection with the work that I reported, I should like to 
make a suggestion to the speaker. In the rabbit and the 
dog, Dakin’s solution given intravenously in small doses, is 
known to pi-oduce a slight cholecystitis. We are doing this 
in our e.\perimental animals and then are trying the re- 
sponse of the various drugs tested on the normal gall 
bladder. It is an old question whether an infection of the 
gall bladder begins in a noinial or in a damaged organ. 




Fig. 9. Cross-section typiiml case of chronic cholecystitis 
showing involvement of all the walls. 


The use of Dakin’s solution, of course, is lalhcr crude 
experimental technique, but one nmy possibly bo able to 
simulate disturbances of the gall bladder produced by 
changes in adjacent organs. By making the gall bladder a 
focus of lessened resistance a greater percentage of “takes” 
may bo produced when bacteria nie injected into thc'e 
animals. 

DR. M.VRTIN E. REHFUSS (Philadelphia, Pa., closing 
the discussion) : The best way I can answer these things — 
I should like to answer them in turn, but I will begin with 
Dr. Boyd’s remarks. He leported the experiments of 
AVilkie and other experimenters. In the first place, this is 
chronic cholecystitis, not acute cholecystitis. This lesion has 
taken over two years, in .some instances, to produce. How 
much does a man need to prove chronic cholecy-titis? 
AVhere do you get the muscle thickening? I have .shown 
only a few slides because I couldn’t show all I wanted. 
How much information and evidence docs he need to bo 
satisfied? One of these experimental gall bladders is ten 
and twelve times the normal thickness. This is not acute 
cholecystitis that the exnerimcnters have been talking 
•about. AVe went through that. I saw the work in Rochest^'r 
and went c.arefully over AA'ilkic’s work, but the only way 
to do this is to do what we did, and when somelxidy spends 
five years, as Nelson and I have done all together, working 
day after day, and produces this sort of thing, or fails to 
produce it, I will bcliece the .sort of testimony they may 
bring. 

I, for one, am absolutely convinced. AA'e selected the 
rabbit because we are familiar with it. The dog wasn’t 
selected because we couldn’t use the dog. E\cn with our 
space we couldn’t manage it from a practical angle. 

Now the question comes up, as Dr. Swalm has 
mentioned, the questioned of the etiology of gall bladder 
disease. AA^hen he speaks of etiology, I presume the cause 
of it— he means what svay has this particular type of thing 
come about. AA hen I am talking about chronic cholecvstitis, 
I can talk only of the particular antigen we have used.' 
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Streptococcus viridans and some other strains do hit the 
^all bladder and others do not. The same thing is true re- 
garding the hemolytic group. In this particular strain I 
can show slides showing everj’ part of the gall bladder 
wall involved, the mucosa, the submucosa, and muscularis, 
and I should be glad to demonstrate others if he will come 
out to the laboratory. 

Regarding the other questions, the point is, here is a 
culture in an animal, the production of a disease, the ob- 
taining of a culture again, and the reproduction long 
enough to be reasonably certain these things go together; 
and the other striking thing is that this antigen not only 
hits the gall bladder but also other organs, particularly 
the joints, and the heart, and kidneys. Clinicians are 
waking up to the fact that chronic gall bladder disease 
is frequently associated with cardiovascular or ner\’e and 
muscular disease. 

In the cases I diagnosed in eight years, they had nerve, 
muscle, or joint involvement in some part of their history, 
in 31% of cases and some did have active arthritis. That 
is what these animals do under similar circumstances. 

Thirty-nine per cent of our patients vnth chronic gall 
bladder disease had some sort of heart consciousness, and 
they are beginning to talk of the association. Here is the 
only place I am going to speculate. We believe that the 
same underlying etiologic factor hits both places at once, 
not the gall bladder first, and heart and vascular system 
later, but probably all these things at one time, and there 
is a shift in relationship. We see that shift definitely in 
animals. We stop our injections and the phenomena clear 
up. Again we find gall bladders that have no definite bac- 
teria but have been damaged. 


Someone said, ‘‘How about the human gall bladder?'* 
Well, study the literature and find out whether it has been 
cultured; secondly, whether the culture was introduced 
into animals, and you will find the evidence in the liter- 
ature is verj" incomplete. Some men give every detail and 
others simple, sparse information as to the finding of 
bacteria, but there are at least two thousand cases in the 
literature where it has been worked out very carefully, 
and in those two thousand cases, only 45 per cent, were 
found infected. 

How about the sterile gall bladders -on the operating 
table? The pathologist reports damage to the mucosa and 
reports changes in the submucosa and muscularis. Where 
did the changes come from? Did they come from meta- 
bolic disturbances, I ask you. Perhaps they did. Perhaps 
it is possible with Dakin’s solution, but neither you nor I 
have ever taken enough of it to guarantee wc will get a 
cholecystitis. In closing, the fact that you don’t get a 
culture on the operating table is no evidence whatsoever 
that there hasn’t been an antecedent infection. When we 
inject our animals and stop, the antecedent infection disap- 
pears, but the damage is there; therefore, if I may have 
digressed, I have been doing a great deal of thinking on 
this subject and until we can strike at the underlying 
factors that have induced the changes in the gall bladder, 
I do not believe we can make much progress. I believe it 
is your business and my business, as internists to work 
out a combination of affairs which will cause subsidence 
of gall bladder infection, and I am one of those who be- 
lieves that it does take place. 


The Relationship of Lesions of the Cystic Duct 
to Gall Bladder Disease* 

By 
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and 
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A lthough attention «as called to the relationship 
, of lesions of the cystic duct to cholecystic disease 
many years ago by Schmieden and Rhode (1), Seelig 
1 2 i and others, this feature of cholecystic disease, par- 
ticularly partial obstruction of the duct, in the absence 
cf stones has received very little attention since then. 
During the past few years the author has observed 
numerous patients with typical history of gall bladder 
disease who were cured following cholecystectomj’ al- 
though verj' little evidence of inflammation was noted 
in the body of the gall bladder. This is, as a matter cf 
fact, an old obseiwation. JIany of these gall bladders 
contained no stones. The lack of correlation between 
symptoms and the amount of pathologic change in the 
gall bladder has been generally recognized for decades. 
While conducting a study of this relationship, the 
authors noted that not infrequently the fundus showed 
veri' little, if any eridence of disease, but sufficient 
pathologic change was noted in the cystic duct to ex- 
plain the symptoms. Jlost of these lesions encountered 
were of the type which would lead to obstruction of 
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the duct particularly if a local temporary disease 
would induce edema at that point. The absence of 
severe pathologic change in the wall of the gall bladder 
would lead one to suspect the possible presence of 
Westphal’s (3) biliary dyskinesia as popularized in 
this countrj' by Iv}' (4), Walters (5), Best (6) and 
others. Unfortunately the gross appearance of the 
fundus of the gall bladder may be similar (i.e. fre- 
quently almost normal) in biliary dyskinesia and ob- 
struction of the cystic duct. Differentiation then could 
only be made by examination of the duct. Many of the 
cystic duct lesions will not be discovered until after 
cholecystectomy when the duct can be opened. If the 
symptoms are caused by lesions of the c.vstic duct chole- 
cystectomy ■nill relieve the patient, wherea.s in at least 
one of the types of biliary dyskinesia, removal of the 
gall bladder is apt not to alleviate the symptoms. 

ANATOMY AND EFFECT OF PATHOLOGIC 
PROCESSES ON THE PHYSIOLOGY OF 
THE CYSTIC DUCT 

There is probably no organ in the body which is so 
subject to variations or anomalies as is the cystic duct. 
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Fig“. 1 Drawing showing cystic duct (befoie and after 
opening) after cholecystectomy in Case 4. Cholecystogram 
levealed no shadow There is an angulation of the cystic 
duct with a marked fibrosis of its wall as shown m Fig. 2. 

These variations include all featuies such as size, 
length, shape, etc Although it is usually stated that 
the cystic duct is “S” shaped, Mentzer (7) found that 
in a study of 612 autopsy cases this shape was noted 
only in 19. In 41 instances the duct was curved rather 
sharply and flexed upon itself It is agreed however 
that the duct is not a direct continuation of the neck 
of the gall bladder, but leaves from the side. Vari- 
ations in the cystic duct with particular consideiation 
of the valves of Heister have been very ably discussed 
recently by Lichtenstein and Ivy (8). Most anatomy 
books describe the valves of Heister as being arranged 
in a spiral fashion down the lumen of the cystic duct, 
but in our study of pathologic gall bladders as re- 
moved at operation, veiy seldom indeed was a duct en- 
countered with spiral valves Whether or not the loss 
of the spiral shape of the valves per se has anything to 
do with gall bladder disease is a question which the 
present study does not answer However, certain 
anomalies as will be described do appear to have a 
definite relationship to cholecystitis. Expeiiments per- 
formed byLohner (9) suggested that the valves im- 
peded the flow of fluid from the gall bladder to the 
common duct more than the flow in the reverse 
direction. However, Johnson and Brown (10), Mentzer 
(7) and Lichtenstein and Ivy (8) weie unable to 
demonstrate any significant difference in the pressure 
required to force fluid through the duct in the two 
directions. The latter authors concluded that the 
function of the valves is to prevent distension or col- 
lapse of the cystic duct in case sudden pressure 
changes occurred in the gall bladder or common duct. 

The wall of the cystic duct is composed of thiee 
layers of smooth muscle fibers similar to the gall 
bladder. A few authorities are of the opinion that there 
IS actually a sphincieric action at the upper portion of 
the cystic duct and that a spasm of this region, with 
consequent obstruction to proper flow of bile, might 
exist under pathologic circumstances At the present 
time however there is insufficient evidence available to 


support the theory that an actual spasm with sufficient 
action to produce obstruction could exist. The acute 
bend of the neck of the gall bladder and a fold of the 
mucous membrane which is frequently present at that 
point maj' at times act in an artificial way as a 
sphincter. 

PATHOGENESIS AND RELATIONSHIP OF 
CYSTIC DUCT LESIONS TO SYMPTOMS 
It is generally agreed that normal Heister valves 
do not offer significant obstruction to the flow of bile 
either into or out of the gall bladder. When congenital 
or inflammatory lesions constrict or impinge upon the 
lumen of the duct it is obvious that a certain amount 
of obstruction will be produced, particularly when the 
impingement on the lumen is increased b.v attacks of 
acute inflammation which might involve that area. It 
is well known that acute or subacute inflammation 
occurs about the gall bladder in attacks varying greatl}’^ 
in frequency and intensity. Obviously if the ob- 
struction is complete and extends over a period of days 
or weeks hydrops or empyema will result. An im- 
portant feature in the clinical significance of lesions of 
the cystic duct lies in the fact that many of them are 
congenital, representing anomalies of the cystic duct 
or valves of Heister, and produce no symptoms until 
late adult life when inflammatory processes are known 
to be most prone to manifest themselves. Edema at 
the point in question (e.g. kink in the duct, or trans- 
verse fold of Heister) will then produce significant ob- 
struction which may or may not be complete. This 
edema might subside rapidly, but if the inflammation 



Fig. 2. Photomicrograph of section of wall of cystic 
duct in Case 4. The wall is greatly thickened and the 
muscle is almost completely leplaced by fibrous tissue. 
Since the body of the gall bladder ivas so slightly diseased 
it appears that the explanation of the failure to obtain a 
shadow on cholecystogram lies in the obstruction produced 
by thickening of the cystic duct and the angulation. 
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Fig. 3 Enlarged photograph of the cystic duct in Case 
3. Note the maze of fibrous strands located in the neighbor- 
hood of the folds of Heister. These strands are probably 
congenital and inflammatorj’ in origin, and represent the 
only explanation found of the patient’s sjTnptoms which 
were so typical of gall bladder disease. This maze of 
fibrous strands possibly acted as an obstruction to empty- 
ing of the gall bladder shadow as sho-wn in Fig. 4. The 
most scarring and obstruction is noted at the distal end of 
the duct. 

was sufficient to produce ulceration the resultant scar 
might be sufficient to produce a partial obstruction even 
without the aid of subsequent inflammation with its 
incident edema. Recent theories regarding the eti- 
ology of gall stones indicate that a certain group 
f particularly cholesterol; may form in the gall bladder, 
becau.se of abnormal metabolic factors in the absence 
of any di.^ea.se of the gall bladder itself. Any of these 
stones when small might produce edema and ulceration 
of the cy.'tic duct while passing down the duct and be 
the primary- cause of ulceration and scar formation. It 
must be remembered that an acute inflammation may 
develop in a preriou^ly normal duct and likewise be 
responsible for the development of scar and adhesions. 

It is obvious that if the obstruction of the cystic 
duct is present in a gall bladder whose wall is suffi- 
ciently normal to concentrate bile, the obstruction will 
be more apparent because the bile will be much more 
-idscid and pass through the obstructed area less 
readily than hepatic bile. As a matter of fact, the pain 
in the patients in this series was perhaps most acute 
in the group of patients whose gall bladders re.?ponded 
with normal density in cholecystograms, but in which 
emptying wa.s delayed as demonstrated by response of 


the gall bladder shadow to the fat meal. Since various 
factors such as adhesions, scar formation and stones 
are known to produce complete obstruction, it appears 
quite logical to assume that a partial obstruction would 
likewise be common, and perhaps even more common 
than complete obstruction. Since it is known that 
partial or complete obstruction of the lumens of other 
communicating channels in the human body occur 
rather frequently, is it illogical to conclude that the 
cystic duct may be similarly involved? It is e.xtremely 
difficult to prove by experimental methods that partial 
obstruction of the cystic duct exists to any significant 
e.xtent because after the gall bladder is removed, the 
relationship of the pathologic lesion to its points of 
fixation, etc., are totally destroyed thereby invalidating 
the results. Tests performed with the gall bladder in 
situ before removal of the organ might j’ield infor- 
mative results but such procedures would be time con- 
suming and be difficult to justifj' while the patient 
was under an anesthetic. It is a well known fact that 
when the gall bladder is straightened out emptying of 
the organ is greatly facilitated. Adhesions which are 
so prevalent about the cj'stic duct would almost of 
necessitj' interfere with straightening of the gall 
bladder even ivith the most striking muscular effort, 
and in that way alone interfere with emptying. 

In 1927, Lyon and Swalm ('ll) called attention to 
edema of the cystic duct as a factor in obstruction of 
the duct and production of symptoms designated as 
cholecystic in origin. They spoke of this condition as 
catarrhal inflammation and recognized the fact that 
after the inflammation had subsided normal function 
of the gall bladder, as determined by cholecystography, 
might be regained. For this reason surgery must be 
advised much more cautiously in this t.vpe of lesion. 
It would appear that acute inflammation of the cystic 
duct would be a frequent lesion, particularly since the 
IjTnphatics from the various abdominal organs pass so 
near the duct and frequently are contiguous with it. 
The frequent presence of dense adhesions about the 
cystic duct supports this contention. It cannot be de- 
termined how frequently inflammation in the cystic 
duct spreads to the body of the gall bladder or vice 
versa. Experiments are being started in this labora- 
tory in an endeavor to obtain information on this 
point. It is likewise difficult to determine through 
which anatomical structure (i. e. mucosa or serosa) 
the inflammation might spread. Evidence is already 
available, however, to indicate that chronic obstruction 
of the cystic duct may result in pathologic processes 
on the gall bladder side. Phemister and associates (12) 
have called attention to the development of calcium 
stones and calcification of the gall bladder wall in the 
presence of chronic obstruction of the cy.stic duct. It 
is obvious that an obstruction of the cystic duct, 
though incomplete, would result in stasis. Many 
authorities consider that this is an important factor 
in the development of gall bladder disease including 
the development of stones (Naunyn, Aschoff and Bac- 
meister). It is possible that partial obstruction, par- 
ticularly when temporarj', may be associated with a 
more e.rtended eflort on the part of the gall bladder to 
empty itself. IVhether or not this increased activity 
has anj-thing to do with the production of pain cannot 
be determined decisive!}’. 

Vp to the present time there is no unanimity of 
opinion as to what pathologic factor is responsible 
for the various symptoms observed in cholecystitis. 
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Fip. 5. Drawing of the cystic duct in Case 6. A large 
fibrotic nodule was found at the location of the 1st fold of 
Hcister, and probably represents a lesion implanted on it. 
This lesion was not annular, and for that reason probably 
did not act as a very significant obstruction. Cholecysto- 
gram showed no shadow. There was moderate thickening 
of the gall bladder wall, and stones were found in the gall 
bladder and common duet. (See Fig. G). 

Certain features are apparent however. For example, 
when a stone becomes lodged in the cystic duct or is 
being passed through the cystic duct or common duct, 
the pain which is so typical of gall bladder disease is 
reproduced. It is equally well known that a patient 
may carry stones in the gall bladder for years without 
the presence of any pain whatsoever. Although more 
difficult to prove, it appears that if stones in the 
common duct remain in the duct without approaching 
and blocking the sphincter of Oddi, pain may be very 
insignificant. It is probable that infection of the gall 
bladder wall itself does not produce severe pain — 
particularly of the colicky type. The fact that cholecy- 
stogastrostomy or cholecystoduodenostomy. which is 
usually associated with considerable infection of the 
gall bladder wall and liver (Lehman, Horsely and 
others), is rarely associated with pain in the right 
upper quadrant, (though may be associated with dys- 
pepsia) supports the contention that the severe pain 
in gall bladder disease arises from a site other than 
the gall bladder wall. Lichtenstein and Ivy (8), 
Womack (13) and others have called attention to the 
presence of numerous nerve fibers and ganglia in and 
about the cystic duet, implying that lesions in this 
area might be painful. Obviously, the mere presence 
of numerous nerve fibers here does not prove that the 
cystic duct i.s a particularly sensitive spot but clinical 
experience supports this assumption in so far as it is 
well known that during the early stage of obstruction 
of the cystic duct by stone, tbe condition is commonly 
accompanied by severe gall bladder colic. 

CLASSIFICATION OF OBSTRUCTH^ LESIONS 
OF THE CYSTIC DUCT 
Complete ob.struction of the c.vstic duct leads to 
hydrops or empyema of the gall bladder. These two 
conditions are frequent and are so well known that 
they will not be di.=cussed here. However, we wish to 
call attention to the fact that in many in.=tances no 
stones will be found in the ducts of patients with 
hydrops and empyema, indicating that the stenosis 
was prcsum.ably produced by .■^car resulting from an 
inflammatoiw proce.ss. The incidence of non-calculous 
le.sions in incomplete obstruction of the cystic duct 


will be much higher than in complete obstruction (i. e. 
hydrops and empyema) because the stone acting as a 
foreign body, would tend to increase the inflammatory 
process to a maximum. 

The lesions capable of producing an incomplete ob- 
struction of the cystic duct are numerous indeed. Most 
of them as listed below have been mentioned at various 
times in the medical literature by various authors. 
Generally speaking lesions of the cystic duct may be 
congenital or inflammatory in origin (rarely neo- 
plastic) and may be secondary to changes in the wall 
itself or in the valves of Heister. 

LESIONS RESPONSIBLE FOR OBSTRUCTION 
(PARTIAL OR TEMPORARILY COMPLETE) 

OF THE CYSTIC DUCT 

1. Stenosis produced bj' surrounding adhesions. 
(Case 1) 

2. Stenosis produced by a thickened wall. 

(a) Due to acute inflammation. 

(b) Due to diffuse fibrosis. (Case 4) 

3. Congenital or inflammatory twists or kinks. 
(Case 2) 

4. Congenital or inflammatoiw lesions involving 
valves of Heister. 

(a) Fibrous strands. (Case 3) 

(b) Local deposition- (nodules) of fibrous 
tissue. (Case 6) 

(c) Stricture due to scar. 

(d) Valve-like anomalies. (Case 6) 

6. Stone in the duct. (Case 7) 

6. Tension induced by enlarged liver. ■ 

7. Compression or filling defect due to tumor or 
lymph nodes. 

8. Obstruction due to anomalous hepatic or cystic 
artery. 

1. Stenosis produced by surrounding adhesions. 
This is perhaps encountered more frequently than any 
other lesion. By no means are all of them obstructive 
in spite of the fact that the duct may be buried' in 
adhesions. This group is illustrated by Case 1, a 
woman who had a cholecystostomy one year previously 
with recurrence of symptoms after a few months. The 
cystic duct was buried in dense adhesions and was so 
small that it is difficult to see how bile, particularly 
viscid bile produced by a gall bladder with normal con- 
centrating ability, as was present in this patient (see 
Fig. 8) could pass through the compressed duct. 

2. Stenosis produced by a thickened wail. The wall 
of the cystic duct may become thickened by acute in- 
flammation (i. e. edema, etc.) or by the deposition 
of fibrous tissue. Obviously the acute inflammatorj- 
process would be observed only when cholecystectomy 
has been performed for acute cholecystitis. If such an 
acute process were severe or recurred numerous times 
it i.s to be e.xpected that an unusual amount of fibrous 
tissue would be deposited. This is what was found in 
Case 4 (see Fig.s. 1 and 2). This patient had 
severe pain in the right upper quadrant of 5 years 
duration. Cholec.vstogram showed no shadow. At 
operation the duct was rather sharply angulated, small, 
and its wall thickened. The thickened wall made the 
lumen very small indeed. The wall of the gall bladder 
in this patient was only very slightly diseased, impl.v- 
ing that the stenosis of the c.vstic duct produced by the 
thickened wall may have prevented the entrance of 
sufficient bile into the gall bladder to allow the de- 
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velopment of a shadow on the cholecystogram even 
though the gall bladder itself may have been able to 
concentrate bile. 

3. Congenital or inflammatory twists or kinks. 
Twists and kinks are quite commonly encountered at 
the operating table but seldom will one be able to 
differentiate between a congenital and inflammatory 
lesion. The presence of dense adhesions may point to 
an inflammatory origin but obviously the twist or kink 
may have been present before the adhesions were de- 
posited and in fact may have been an important factor 
in the pathogenesis of the inflammation which resulted 
in the adhesions. The lesion is illustrated by Case 

'2, a woman having had a cholecystostomy performed 
twelve years previously. Attacks of pain in the right 
upper quadrant recurred after six years. The cholecy- 
stogram, as will be discussed later, revealed a shadow 
of normal density but was deformed and emptied only 
slightly after the fat meal. Operation revealed a few 
adhesions attached to the gall bladder, presumably re- 
sulting from the previous operation, but the wall was 
only very slightly diseased. The duct was sharply 
angulated and buried in dense adhesions. Here again 
it would appear that the stenosis of the lumen (as 
produced by the kink) was sufficient to interfere with 
the emptying of viscid bile which was presumably pro- 
duced by her gall bladder as suggested by the cholecj'- 
stographic shadow of normal density. 

4. Congenital or inflammatoiy lesions involving the 
valves of Heister. In this group may be included ob- 
structive lesions produced by fibrous strands, local 


nodules consisting of connective tissue, stricture due 
to scar and valve-like anomalies. These may be con- 
genital or inflammatorj' except that the latter group is 
most apt to be strictly anomalous. 

Case 3, who was a woman complaining for fifteen 
years of pain in the right upper quadrant radiating to 
the back, had a gall bladder with a cystic duct obvi- 
ously partially obstructed by numerous fibrous strands. 
(See Fig. 3). The cholecystogram revealed a gall 
bladder shadow of normal density but it failed to 
empty after a fat meal. (See Fig. 4). As might be 
expected the body of the gall bladder appeared practi- 
cally normal grossly and microscopically. The maze of 
fibrous strands which are no doubt associated w'ith the 
folds of Heister are so numerous that it is difficult to 
understand how bile could pass, particularly viscid bile 
from the gall bladder which was obviously still able to 
concentrate. 

. The gall bladder of Case 6, who had been complain- 
ing of severe attacks of pain in the right upper quad- 
rant of four years’ duration, had a large solitary nodule 
cm. in diameter located at the junction of the cystic 
duct and neck of the gall bladder at about the location 
of the first fold of Heister. (See Fig. 5), This nodule 
was composed solely of scar tissue, as shown in Fig. 6. 
The lumen of the duct was open sufficiently to suggest 
that the nodule would be obstructive only in the 
presence of edema incident to inflammation. Cholecy- 
stogram revealed no shadow. At operation stones were 
found in the gall bladder and common duct. The gall 


Protocol of cases*'' Illustrating partial obstruction of the cystic duct 


Case 

No. 

Sex 

Age 

History 

Type of Pain 

.. . . 

Cholecystogram 

Op. and Path. Findings 

Body of G.B. 

Cystic Duet 

Stones 

1 

A. F, 

F 

4S 

i 

C’ostomy 1 yr. ago. Relief 6 I Usually colicky, 
mos. Frequent attacks pain , Very little dys- 
typical G. B. disease. peogia between 

attacks. 

' 

Norm, density. 

Very little resp. to 
F.M. Dense but 
smaller shadow 
rfter 3 hrs. 

Slightly thick- 
ened. Few ad- 
hesions. 

Stenosed. Buried 
in dense adhesions. 

No 

2 

A. D. 

F 

38 

C’ostomy 12 yrs. ago. Relief 

6 yrs. Recurring attacks pain 
R.U.Q. with lot vomiting. 

Usually occur- 
red as attacks 
of colic typical 
of G.B. disease. 

Norm, density. De- 
formed. No evi- 
dence of emptying 

1 hr. after F.M. 

Wall about 
normal. Few ad- 
hesions previous 
op. 

Sharply angulated. 
Buried in dense 
adhesions. 

No 

3 

E. B. 

F 

46 

Pain R.U.Q. 15 yrs. duration 
radiating to back. Vomiting 
freauent. Aversion to fatty 
food. 

Severe. Radi-> 
steg to back. 

Mild colic. 

Norm, density. Still 
dense shadow 5 
hrs, after F.M. 

(See Fig. 4). 

Appearance 
about normal. 

Fibrous strands ' No 

(V. Heister) ob- 
structing lumen i 

(See Fig. 3). j 

4 

S. W. 

M 

47 

Disabling symptoms typical of 
G.B. disease. 6 yrs. dur. Jaun- 
dice 2 mos. shortly after onset. 

Very severe and 
quite constant. 
Few attacks 
colic. 

No shadow. 

Few filmy ad- 
hesions. Wall 
gray, not thick- 
ened. 

Buried in adhes- ' No 

ions ; angulated ; 
wall thickened 
(See Fig. 2). 

5 

N. R. 

M 

37 

Severe attack pain with vomit- 
ing 3 mos. ago. Dur. 6 days. 
Dyspepsia since. Fatty food 
reproduces pain. 

Rather constant. 

Occasionally 

colicky. 

No shadow. 

Slight 

thickening. 

Valve-like cuff at No 

opening of cystic 

duct. 

6 

E. B. 

F 

37 

Severe symptoms typical G.B. 
disease 4 yrs. dur. 2 short at- 
tacks jaundice. 

Colicky- Occur- 
red in attacks. 
Mild dyspepsia. 

No shadow. 

Moderate 

thickening. 

Barge fibrotic In 

nodule at site 1st G.B. 

Heister fold. (See and 

Fig. 6). C.D. 

7 

C. S. 

F Frequent attacks severe pain 

37 1 R.U.Q. with nausea and vomit- 

' ing 5 mos. dur. 1 attack 
jaundice at onset. 

Severe colic in 
R.U.Q. occur- 
ring in attacks. 

No shadow. 

Normal fundus. 
Numerous small 
stones. 

Stone encysted in In 

cystic duct. G.B. 


relieved of_syinptopi3 by cholecystectomy, but were operated so recently that the permanency of core cannot be determined, 
case No. 3 was relieved of pam in the right tipper quadrant but has gained about 60 lbs., and is now complaining of pain in the lumbo-sacSi 


region an^ cardiac region. 
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are interspersed, and appears to be the residue of an ulcer- 
ative process, possibly associated with the gall stones. In 
support of this assumption is the fact that the scar is 
densest at the mucosal side near the lumen. 

bladder wall was diseased sufficiently to cast doubt as 
to the ability of the organ to concentrate, thereby 
making it difficult to tell whether the lack of shadow 
on cholecystogram was caused by an obstruction of the 
c.vstic duct or by disease of the gall bladder wall. 

Strictures due to scar formation are undoubtedly . 
common and probably account for the great majority 
of ca.ses of h.vdrops or emp.vema of the gall bladder in 
W'hich no .'tones are found. 

Valve-like anomalies are probably congenital in 
origin and are quite frequent. Originally they were 
apparently large folds of Heister but became cup 
shaped because of the pressure e.xerted by viscid bile 
and concretions or stones from the gall bladder side. 
The fact that their concavity practically always faces 
Ae gall bladder suggests that they have acted as an 
obstruction to the contents of the gall bladder while 
being e.vpelled through the duct. Case 5, a man aged 
27, with pain of only three months duration, had a 
large well formed cup shaped valve-like fold at the 
junction of the cj'.'tic duct and neck of the gall bladder 
where the lumen was still G to S mm. in diameter. 
IVhen filled this cup shaped fold, which extended all 
the way across the duct undoubtedly acted as a serious 
obstruction. Obviously, when collapsed, bile could enter 
the gall bladder ^vithout difficulty. If edematous it 
would obviously produce an ob.=truction in both di- 


rections. Cholecystogram revealed no shadow, but it 
was performed a few days after an acute attack of 
right upper quadrant pain. Unfortunately, we did not 
get a later cholecystogram. Operation was not per- 
formed until several days later. On the assumption 
that his disease was of such short duration that re- 
covery to a fairly normally functioning gall bladder 
may have taken place after the lapse of a few more 
weeks, we admit that we probably made an error in 
advising operation at this time. It is quite obvious 
however, that a fold offering so much chance for ob- 
struction, particularly when edematous, would sooner 
6r later be responsible for the development of a serious 
cholecystitis. As stated, .slight thickening and mild in- 
flammatorj- reaction were alreadj' present. The ei-ror 
made in this case would have been much greater if the 
initial obstruction had been caused by an acute in- 
flammation in the absence of any anomalous obstruc- 
tive lesion. 

Recovery of the gall bladder from a diseased state 
when no shadow is obtained on cholecystogram, to a 
state when a normal shadow is revealed a few weeks 
later, was noted as early as 1927 by Lyon and Swalm 
(11). Since then it has been observed by numerous 
radiologists (Jenkinson (14) et al). The explanation 
is obvious. Any tissue can be temporarily diseased 
and lose its function and after subsidence of the in- 
flammation return to a relatively normal status. We 
would naturally not expect the gall bladder to be an 
e.xception to this simple axiom. Unfortunately, a gall 
bladder would probably not stage many recoveries of 
this type, but after a few recurrent attacks would 
probably fail to show a shadow on the cholecystogram. 

5. Stone in the cystic duct. As stated previously 
the lodgment of a stone in the cystic duct frequently 
produces complete obstruction, resulting in hydrops or 
empyema of the gall bladder, but much more fre- 
quently produces a partial obstruction or a complete 
one of short duration. Case 7, a woman 37 years of 
age, complaining of severe attacks of colicky pain of 
five months duration is a perfect example of partial 
obstruction of this tj-pe. At operation the gall bladder 
was not distended and appeared quite normal. The 
wall was bluish in color and not thickened. The gall 
bladder contained deeply colored bile and numerous 
small mulberry cholesterol stones. One was lodged in 
a cup-like fold of Heister (see Fig. 7) and was so 
completely surrounded by the fold that it appeared 
to be encysted. Cholecystogram revealed no shadow. 
Since the gall bladder appeared so normal, it seems 
safe to assume that the stone, though small, was en- 
croaching on the lumen sufficiently to prevent the 
entry of enough bile to allow the development of a 
shadow on the cholecystogram. 

G. Tension induced by enlarged liver. Several years 
ago Ale.xander and Bond (15) noted that cholecy- 
stograms performed on patients with enlarged livers 
usually revealed no shadow of the gall bladder in spite 
of the fact that at operation or post mortem exami- 
nation there might be no evidence of cholec.vstitis or 
bile duct disease. The c.xplanation of this would proba- 
bly lie in tu-o possibilities, first that the tension on the 
duct produced sufficient compression to prevent filling, 
or second, that the functions of the gall bladder itself 
were affected in some unknown manner secondary to 
the hepatic disease. The former explanation seems 
much more plausible. 

7. Compression or filling defect due to tunwrs or 
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Fig. 7. Case 7. A stone is lodged in a Heister fold, and 
is encysted so completely that it could not be extracted 
■\vithont cutting the fold. Cholecystogram showed no 
shadow, even though the fundus of the gall bladder ap- 
peared normal. Several small stones were found in the gall 
bladder. It appears likely that the obstruction produced by 
the stone encysted in the cystic duct prevented the filling 
of the gall bladder. 

enlarged lymph nodes. Tumors of the cystic duct itself 
are quite uncommon and are usually carcinomatous in 
type. Compression by enlarged lymph nodes is like- 
wise uncommon but metastases from various sources 
may become implanted in the nodes about the cystic 
duct and produce partial or complete obstruction. 
Acute inflammation of the “sentinel” or cystic node 
might rarely obstruct the duct. Since the obstruction 
produced in the ways mentioned above are usually 
gradual, symptoms would be insidious. Severe pain of 
the type produced by stone in the duct or other com- 
paratively sudden mechanisms will not be experienced. 

8. Obstruction due to anomalous hepatic or cystic 
artery. Obstructions due to anomalous arteries are 
likewise uncommon and would likely be gradual in de- 
velopment, 

SIGNIFICANCE OF DELAYED EMPTYING OF 

THE GALL BLADDER FOLLOWING THE 
FAT MEAL IN CHOLECYSTOGRAPHY 

Previous to the present study, we were undecided as 
to the amount of diagnostic value that could be at- 
tributed to delayed emptying of the gall bladder 
following the fat meal during cholecystography. We are 
quite convinced now that at least on certain occasions 
much information can be gained from this delayed re- 
sponse of the gall bladder to the meal. Confirmation 
by examination of the gall bladder and cystic duct as 
removed at operation gives support to the supposition 
that delay in emptying may at least on some occasions 
be of definite diagnostic value Normally there will be 
a sharp diminution in size of the cholecystographic 
shadow one hour after the fat meal. There may not 
be much decrease in density because the gall bladder 
has not had time to accumulate much bile and dilute 
its contents. Not infrequently the shadow has dis- 
appeared entirely. 

Cases 1, 2 and 3 show a marked delay in emptying 
of the gall bladder following the fat meal. Each 
patient (see protocol of cases) complained of severe 
pain in the right upper quadrant with radiation pos- 
teriorly and other manifestations quite typical of gall 
bladder disease. Tw’o of them had had a cholecystos- 
tomy previously, with relief for a time, but it is doubt- 
ful if this factor is of significance in interpretation of 
the findings. It seems obvious that the few adhesions 


found at operation w’ere secondary to the first opera- 
tion, particularly in Case 1, and were not contributing 
to symptoms complained of before the time of the first 
operation. The recurrent symptoms in both cases (1 
and 2) were identical to those complained of before 
the first operation. The etiological factors producing 
the symptoms at the time of the second operation were 
presumably present then before the first operation. 
The gall bladder shadow in the cholecystogram of all 
three patients was of normal density. In Case 1, who 
had had a cholecystostomy at another hospital one year 
previously, with relief for six months, there was an 
initial decrease in size of the gall bladder shadow but 
at the end of three hours following the fat meal it was 
still present and very dense (see Fig. 8). No further 
roentgenological observations were made. At operation 
a few filmy adhesions were found attached to the 
dome. The gall bladder wall was only very slightly 
thickened. The cystic duct was buried in adhesions 
and so stenosed that some degree of obstruction ap- 
pears to have been present, particularly to the viscid 
bile which would be formed in the normally function- 
ing gall bladder. Case 2 had a cholecystostomy, at 
another hospital, twelve years previously, with recur- 
rence of typical gall bladder colic after a few years. 
Cbolecystogram revealed a slightly deformed shadow 
of normal density. There was practically no evidence 
of emptying for 60 minutes after the fat meal. Un- 
fortunately, through error no further roentgenograms 
were taken. At operation pericholecystitis with a thin 
walled gall bladder was found. The most significant 
finding was a small cystic duct buried in adhesions and 
so sharply angulated that obstruction to viscid bile 
would appear to be obvious. Case 3 was a woman aged 
47, complaining of pain in the right upper quadrant 
of fifteen years’ duration associated with a lot of 
vomiting. Cholecystogram revealed a gall bladder 
shadow of normal density which however failed to 
empty even five hours after the fat meal (see Fig. 4) . 
Operation revealed a gall bladder of about normal ap- 
pearance. On the strength of the manifestations so 
typical of gall bladder disease, and the failure of the 
gall bladder to empty following the fat meal, the organ 
was removed. There were practically no adhesions 
anywhere including the region of the cystic duct, but 
when the cystic duct was opened a very complicated 
maze of fibrous strands occupying a position consistent 
with folds of Heister was found (see Fig. 3). It was 
impossible to determine whether these strands were 
congenital or inflammatory in origin, but it was 
obvious that passage of bile through this maze would 
likely be impaired. 

The fact that the gall bladder wall showed so little 
evidence of inflammation in the three cases described 
above, and that a definite lesion of obstructive charac- 
ter was found in the cystic duct along with failure of 
the gall bladder to empty following a fat meal has 
been interpreted as indicating that emptying was pre- 
vented by the lesion in the c}’’stic duct. Although it is 
obvious that bile was able to enter the gall bladder an 
explanation of the inability to empty must be found. 
It is our opinion that the increased viscosity of the 
bile leaving the gall bladder was one of the most im- 
portant mechanisms in the inability of the gall bladder 
to empty. Whether or not the position of the cystic 
duct in situ before removal at operation had any in- 
fluence on the production of a valvular mechanism 
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,..f, ■ i„ r-fii, and appear? to bo the residue of an ulcer- 

ii 1’ • 11. a??i'ciated with the gall stones. In 

pi 1’ till- is the fact that the scar is 

'!. 'i'. • .1* 'hr in.»-<r-.a! ^llle near the lumen. 

h' . I'h :• '.'a!' ua- lii^fased sufficiently to cast doubt as 
!■ Ilf ahili’i 111 tile organ to concentrate, thei'eby 
ii , - ,1 ditfi lilt to tell whether the lack of shadow 

I '1 ' h I > ^'ocr.irii uas cau.sed by an obstruction of the 
• . if liui! (.1 by di-case of the pall bladder wall, 
'init'irr- liur to scar formation are undoubtedly 
f "I! ai d pr.dialdy account for the preat majority 
id i.i-i ■ 'll' l.idroji- or empyema of the pall bladder in 
t ' I 'n -I'liir- are found. 

t.i,.-l:;,e anomalies arc probably conpenital in 
"■ ■ ’ ■' d ail- ijiiilc frequent. Oripinally they were 

.i,,a' i :'!'. laipi- fold.s of Hei.stcr but became cup 
-i i' - I " oi-i of the pressure exerted by viscid bile 
ai.i; ”• irtpiiis or .-tones from the pall bladder side. 
'I'i a • tha’ tlirir concavity practically always faces 
•hr 1- li! Id.iddfr siippcst.s that they have acted as an 
o!--.i, '•..!! t.. ihe content? of the pall bladder while 
iirirc 1 '.pi 'Ini throupli the duct. Case 5, a man aped 
,"7 . \m:!i p.dii of only three months duration, had a 
iarpr urli formed cup .shaped valve-like fold at the 
junction of the cystic duct and neck of the pail bladdei- 
where the lumoti was still G to 8 mm. in diameter. 
When tilled this cup shaped fold, which extended all 
the way ai ro.ss the duet undoubtedly acted as a serious 
ob.-tniction. Obviously, rvhen collapsed, bile could enter 
the pall bladder without difilculty. If edematous it 
would ohviotisly produce an obstruction in both di- 


rections, Cholecystopram revealed no shadow, but it 
was performed a few days after an acute attack of 
right upper quadrant pain. Unfortunately, we did not 
pet a later cholecystopi'am. Operation was not per- 
formed until several days later. On the assumption 
that his disease was of such short duration that re- 
covery to a fairly normally functioning gall bladder 
may have taken place after the lapse of a few more 
weeks, we admit that we probably made an eiTor in 
advising operation at this time. It is quite obvious 
however, that a fold offering so much chance for ob- 
struction, particularly when edematous, would sooner 
Or later be responsible for the development of a serious 
cholecystitis. As stated, slight thickening and mild in- 
flammatory reaction were already present. The eiTor 
made in this case would have been much greater if the 
initial obstruction had been caused by an acute in- 
flammation in the absence of any anomalous obstruc- 
tive lesion. 

Recovery of the gall bladder from a diseased state 
when no shadow is obtained on cholecystogram, to a 
state when a normal shadow is revealed a few weeks 
later, was noted as early as 1927 by Lyon and Swalra 
(11). Since then it has been observed by numerous 
radiologists (Jenkinson (14) et al). The explanation 
is obvious. Any tissue can be temporarily diseased 
and lose its function and after subsidence of the in- 
flammation return to a relatively normal status. We 
would naturally not expect the pal! bladder to be an 
exception to this simple axiom. Unfortunately, a gal! 
bladder would probably not stage many recoveries of 
this type, but after a few recurrent attacks would 
probably fail to show a shadow on the cholecystogram. 

6. Stone in the cystic duct. As stated previously 
the lodgment of a stone in the cystic duct frequently 
produces complete obstruction, resulting in hydrops or 
empyema of the gall bladder, but much more fre- 
quently produces a partial obstruction or a complete 
one of short duration. Case 7, a woman 37 years of 
age, complaining of severe attacks of colicky pain of 
five months duration is a perfect example of partial 
obstruction of this type. At operation the gall bladder 
was not distended and appeared quite normal. The 
wall was bluish in color and not thickened. The gall 
bladder contained deeply colored bile and numerous 
small mulben-y cholesterol stones. One was lodged in 
a cup-like fold of Heister (see Fig. 7) and was so 
completely surrounded by the fold that it appeared 
to be ency.sled. Cholecystogram revealed no shadow. 
Since the gall bladder appeared so normal, it seems 
safe to assume that the stone, though small, was en- 
cro.aching on the lumen sufficiently to prevent the 
entry of enough bile to allow the development of a 
shadow on the cholecystogram. 

0. Tension indneed by enlarged liver. Several years 
ago Alexander and Bond (IS) noted that choiecy- 
stograms performed on patients with enlarged livers 
usually revealed no shadow of the gall bladder in spite 
of the fact that at operation or post mortem e.xami- 
nation there might be no evidence of cholecystitis or 
bile duct di.sease. The explanation of this would proba- 
bly lie in two possibilities, first that the tension on the 
duct produced sufficient compression to prevent filling, 
or second, that the functions of the gall bladder itself 
were alTected in some unknown manner secondary to 
the hepatic disease. The former explanation seems 
much more plau.sible. 

t. Compression or filling defect due to tumors or 
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Fig. 7. Case 7. A stone is lodged in a Heister fold, and 
is encysted so completely that it could not be extracted 
withont cutting the fold. Cholecystogram showed no 
shadow, even though the fundus of the gall bladder ap- 
peared normal. Several small stones were found m the gall 
bladder. It appears likely that the obstruction produced by 
the stone encysted in the cystic duct prevented the filling 
of the gall bladder. 

enlarged lymph nodes. Tumors of the cystic duct itself 
are quite uncommon and are usually carcinomatous in 
type. Compression by enlarged lymph nodes is like- 
wise uncommon but metastases fi’om various sources 
may become implanted in the nodes about the cystic 
duct and produce partial or complete obstruction. 
Acute inflammation of the "sentinel” or cystic node 
might rarely obstruct the duct. Since the obstruction 
produced in the ways mentioned above are usually 
gradual, symptoms would be insidious. Severe pain of 
the type produced by stone in the duct or other com- 
paratively sudden mechanisms will not be expenenced. 

8, Obstruction due to anomalous hepatic or cystic 
artery. Obstructions due to anomalous arteries are 
likeuise uncommon and would likely be gradual in de- 
velopment. 

SIGNIFICANCE OP DELAYED EMPTYING OF 

THE GALL BLADDER FOLLOWING THE 
PAT MEAL IN CHOLECYSTOGRAPHY 

Previous to the present study, we were undecided as 
to the amount of diagnostic value that could be at- 
tributed to delayed emptying of the gall bladder 
following the fat meal during cholecystography. We are 
quite convinced now that at least on certain occasions 
much information can be gained from this delayed re- 
sponse of the gall bladder to the meal. Confirmation 
by examination of the gall bladder and cystic duct as 
removed at operation gives support to the supposition 
that delay in emptying may at least on some occasions 
be of definite diagnostic value Normally there will be 
a shai-p diminution in size of the cholecystographic 
shadow one hour after the fat meal. There may not 
be much decrease in density because the gall bladder 
has not had time to accumulate much bile and dilute 
its contents. Not infrequently the shadow has dis- 
appeared entireljL 

Cases 1, 2 and 3 show a marked delay in emptying 
of the gall bladder follow’ing the fat meal. Each 
patient (see protocol of cases) complained of severe 
pain in the right upper quadrant with radiation pos- 
teriorly and other manifestations quite typical of gall 
bladder disease. Two of them had had a cholecystos- 
tomy previously, with relief for a time, but it is doubt- 
ful if this factor is of significance in interpretation of 
the findings. It seems obvious that the few adhesions 


found at operation w'ere secondary to the first opera- 
tion, particularly in Case 1, and were not contributing 
to symptoms complained of before the time of the first 
operation. The recurrent symptoms in both cases (1 
and 2) were identical to those complained of before 
the first operation. The etiological factors pi-oducing 
the symptoms at the time of the second operation were 
presumably present then before the first operation. 
The gall bladder shadow in the cholecystogram of all 
three patients was of normal density. In Case 1, who 
had had a cholecystostomy at another hospital one year 
previously, with relief for six months, there was an 
initial decrease in size of the gall bladder shadow but 
at the end of three hours following the fat meal it was 
still present and very dense (see Fig. 8). No further 
roentgenological observations were made. At operation 
a few filmy adhesions were found attached to the 
dome. The gall bladder wall was only very slightly 
thickened. The cystic duct was buried in adhesions 
and so stenosed that some degree of obstruction ap- 
pears to have been present, particularly to the viscid 
bile which would be formed in the normally function- 
ing gall bladder. Case 2 had a cholecystostomy, at 
another hospital, twelve years previously, with recur- 
rence of typical gall bladder colic after a few years. 
Cholecystogram revealed a slightly deformed shadow 
of normal density. There was practically no evidence 
of emptying for 60 minutes after the fat meal. Un- 
fortunately, through error no further roentgenograms 
were taken. At operation pericholecystitis with a thin 
walled gall bladder was found. The most significant 
finding was a small cystic duct buried in adhesions and 
so sharply angulated that obstruction to viscid bile 
would appear to be obvious. Case 3 was a woman aged 
47, complaining of pain in the right upper quadrant 
of fifteen years’ duration associated with a lot of 
vomiting. Cholecystogram revealed a gall bladder 
shadow of normal density which however failed to 
empty even five hours after the fat meal (see Fig. 4). 
Operation revealed a gall bladder of about normal ap- 
pearance. On the strength of the manifestations so 
typical of gall bladder disease, and the failure of the 
gall bladder to empty following the fat meal, the organ 
was removed. There were practically no adhesions 
anywhere including the region of the cystic duct, but 
when the cystic duct was opened a very complicated 
maze of fibrous strands occupying a position consistent 
with folds of Heister was found (see Pig. 3) . It was 
impossible to determine whether these strands were 
congenital or inflammatory in origin, but it was 
obvious that passage of bile through this maze would 
likely be impaired. 

The fact that the gall bladder wall showed so little 
evidence of inflammation in the three cases described 
above, and that a definite lesion of obstructive charac- 
ter was found in the cystic duct along with failure of 
the gall bladder to empty following a fat meal has 
been interpreted as indicating that emptying was pre- 
vented by the lesion in the cystic duct. Although it is 
obvious that bile was able to enter the gall bladder an 
explanation of the inability to empty must be found. 
It is our opinion that the increased viscosity of the 
bile leaving the gall bladder was one of the most im- 
portant mechanisms in the inability of the gall bladder 
to empty. Whether or not the position of the cystic 
duct in situ before removal at operation had any in- 
fluence on the production of a valvular mechanism 
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Fir. S. Uc'iponsp of the cholecy.'ftofrraphic shadow to the fat meal in Case 1. Note that there was an initial 
<!ecu'aM' in si;'.e of the shadow but at the end of 3 hours a dense shadow is still seen. The gall bladder wall was 
only slightly diseased, but the cystic duct wa.s stenosed and buried in dense adhesions. It appears that the dense 
fibrou^ tissue and the coincidental stenosis acted as an obstruction perhaps explaining the patient’s symptoms and 
the failure of the gall bladder to contract normally after the fat meal. 
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cannot be determined. The cystic duct is so small that 
the occasional presence of a valvular action produced 
by anatomical lesions and adhesions does not appear 
hopelessly fantastical. The symptoms of these patients 
were very similar to those complained of by patients 
who have stones lodged or encysted in the cystic duct 
(e.g. Case 7). This fact again brings up the question 
as toSvhether the pain is produced by the presence of 
the stone in the gall bladder or by the gall bladder’s 
futile efforts to empty itself when stimulated to do so. 
It is naturally difficult to determine this since in a 
given case of stone in the cystic duct, both mechanisms 
exist. 

All these patients were relieved of their pain. Case 
3 gained fifty pounds, however, and is now complain- 
ing of pain in the lumbosacral region and in the 
cardiac region, but none in the right upper quadrant 
where pain was very severe on entrance. 

The three cases showing failure of the gall bladder 
to empty following the fat meal do not represent all 
the cases of that type observed during this study, but 
represent the ones showing obvious obstructive lesions. 
Others have been observed but no lesions of an ob- 
structive character in the cystic duct were found. In 
one case the shadow was deformed as if the gall 
bladder were folded upon itself. At operation a dense 
band of adhesions was found extending from the liver 
across the gall bladder and attached to the duodenum. 
The fundus was therefore fixed, and any muscular 
activity on the part of the gall bladder would appear 
to be restricted or eliminated entirely. 

SUMMARY 

IVhile examining the gall bladders from routine 
cholecystectomies during the past year or two several 
instances of partial obstruction of the cystic duct were 
encountered. A classification of the various types of 
lesions which are apt to produce partial obstruction 
has been discussed. Important lesions in this group 
are adhesions, kinks, an acute inflammatoiy process, 
anomalous folds of Heister, stone in the cystic duct 
and compression by extrinsic factors. Complete ob- 
struction such as illustrated by hydrops and empyema 
is not discussed because the mechanisms of production 
and pathology are so clearly understood. It is obvi- 
ously very difficult to prove that a given lesion of the 
cystic duct is producing an incomplete obstruction, but 
an analysis of the cases studied has led us to believe 
that on manj^ occasions the lesion in the cystic duct 
represents perhaps the only significant lesion of the 
pll bladder and that on other occasions it may be the 
instigating factor of disease in the gall bladder. It is 
difficult to demonstrate the obstruction experimentally, 
not only because a criteria of the degree of obstruction 
based on the rapidity of flow of bile of a given visco- 
sity through the cystic duct would be difficult to 
establish, but also because of the fact that accurate 
reading could only be obtained after cholecystectomy. 
Removal of the gall bladder would of necessity destroy 
the attachment of the cystic duct thereby altering the 
factors pi'oducing the obstruction, because fixation and 
adhesions are bound to be important factors in a great 
majority of the obstructions even though the primary 
lesion may be a congenital anomaly involving the folds 
of Heister. 

It should be emphasized that in a great majority of 
instances, an anatomical lesion may be present with- 
out exerting any obstructive influence until an acute 


inflammatory process is implanted upon it. There is 
very good evidence that acute inflammation of the 
cystic duct occurs commonly. The fact that adhesions 
about the cystic duct are so commonly encountered in 
gall bladder disease is in itself fairly good proof. The 
presence of severe clinical manifestations typical of 
gall bladder disease, with a demonstrable lesion of the 
duct in the absence of significant pathologic changes 
in the gall bladder wall, as was the case in most of the 
patients studied in this series, is also suggestive proof 
that the lesion in the cystic duct may be an important 
factor in the production of the manifestations. This 
is particularly true if cholecystectomy relieves the 
patient’s symptoms. 

A consideration of some of the patients in this 
series suggests very decisively that at least in some 
instances the failure of the gall bladder to empty (as 
determined by cholecystographic study) following the 
fat meal is indicative of serious cholecystic disease. It 
is conceivable that the failure of emptying might be 
due to (1) obstructive lesions of the cystic duet; (2) 
inefficient muscular response on the part of the gall 
bladder (e.g. atony) or (3) spasm of the sphincter of 
Oddi. In this study, however, attention was directed 
only to mechanisms involved in the first group. 

REFERENCES 

1. Schmieden. V. and Rhode. C. ; Stasis in Gall Bladder. Arch. f. 

hlin. Chtr.. 118:14, 1921. 

2. SeelipT. M. G. : Bile Duct Anomaly as a Factor in the Pathoeenesxs 

of Cholecystitis. S. G. 0., 86:331, 1923. 

3. Westphal, K. : Muskelfunction, Nervensystem and Pathologie der 

Gallenwece. Ztschr. f. khn. Med., 96:22-150, 1023. 

Westphal, K., Gleichmann, P. and Mann, W. : Gallen^YeBsfunktion 
and Grllensteinleiden. Berlin, 1031. Julius Springer. 

4. Ivy, A. C. : Physiolojry of Gall Bladder. Physiol, Rev., 14 :1-102, 

1934. 

Ivy, A. C. and Sandblom, P. : Biliary Dyskinesia. Ann. Int. Med., 
8:115, 1984. 

5. McGosvan, J. M., Butsch, W. L. and Walters, W.: Pressure 5n the 

Common Bile Duct of Man. J. A. M, A., 106:2227, 1936. 

McGowan, J. M., Butch, W. L. and Walters, W. : The Use of 
Glyceryl Trinitrate for the Control of Pain Following Cholecy- 
stectomy. Ann. Surp.. 104 rlOlS, 1930. 

6. Best, R. R. and Hicken, N. F. : Biliary Dyssynergia ; Cholanglo- 

graphic Recognition and its Significance. West. Joxir. Surp,, 
44 :467, 1936. 

7. Mentzcr, S. H. : The Valves of Heister. Arch. Surg., 13, 611, 

1927. 

3. Lichtenstein, M. E. and Ivy, A. C. : The Functions of the Valves 
of Heister. Stirgcry. 1, 38, 1937. 

9. Lohner, L.: Beitrage zum Reser\’oirproblem. II. Mitteilung die 
Gallenblaso als monodoches Reservoir. PJlUpers Arch. f. d. ges. 
Physiol., 206 :434, 1924 ; Gallon- und Gallenwepstudien. I. Mittei- 
lungcn zur Fullungsund Entleerungsmechanik der Gallenblaso 
und fiber die Funktion der Valvulae Heisteri. PfliigcTS Arch. /, 
d. ges. Physiol., 211:356, 1025. 

10. Johnson, C. G. and Brown. C. E. : Studies of Gall Bladder Func- 

tion. S. G. O.. 54:447, 1932. 

11. Lyon, B. B. Vincent and Swalm, W. A. : Obstruction of the Cystic 

Duct of a Catarrhal Variety. J. A. M. A., 90, 833, 1928. 

12. Phemister, D. B., Pembridge, A. G. and Rudisill, H.: Cholecystitis 

and Cystic Duct Obstruction. J. A. M. A., 97:1843, 1931, 

13. Womack, Nathan : Personal communication. 

14. Jenkinson, E. L. : Cholecj'stography. J. A. M. A., 107, 756, 1936. 
16. Alexander, H, L. and Bond, R. : Personal communication. 

DISCUSSION 

DR. B. B. VINCENT LYON (Philadelphia, Pa.) : I con- 
sider the paper of Drs. Cole and Rossiter a most interest- 
ing one and a most timely one. I feel that they have made 
an important contribution that sheds new light and gives 
a probable explanation as to why occasional patients who 
have suffered severe pain, considered to be gall bladder in 
origin, make clinical satisfactory recoveries after the re- 
moval of an innocent-looking gall bladder. Their studies 
have pointed out that the lesion lies in the cystic duct and 
not in the gall bladder. I wish Dr. Cole would later on 
publish a follow-up of these cases now reported, in regard 
to their complete clinical improvement. 

Their studies also suggest the importance of bearing in 
mind the likelihood of some form of cystic duct obstruction 
in all patients who showed delayed or deficient emptying 
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to ehoIccysto"raphic study. We should also bear in mind 
that this delay in emptying is equally observable on biliary 
drain.age. 

The normal gall bladder, in my experience, vnll empty 
nearly completely on single, or sometimes, multiple stimu- 
lations -svith magnesium sulphate or peptone, or a combi- 
nation of the two, without having recourse to fatty stimu- 
lants such as olive oil or oleic acid. When a gall bladder 
will respond only to the latter, although physiologically 
this is believed to bo the best stimulant, I consider such a 
gall bladder to bo abnormal to a certain degree. 

This sounds paradoxical since it does not check with the 
emptying response to the fat-full meal during cholecystog- 
rai)hy, except for the fact that in both there is evidence of 
delayed or inefficient emptying. But the fault may lie in 
some lesion producing partial obstruction of the cystic duet 
rather than lack of proper tonicity of the gall bladder wall. 

In ll)-7, Dr. Swalm and I reported our observations re- 
garding the frequency of partial or temporarily complete 
obstruction of the cystic duct produced by catarrh or 
edema, and demonstrated how it can be recognized. We 
nre constantly picking up additional cases in our clinic and 
practice each year. It is gratifying to report that the ma- 
jority of tiiese patients liave become symptomatically well, 
with return to normal cholecystograms. 

Followed up carefully over a number of years, most 
patients in this group have not yet developed a surgical 
form of cholecystitis or of cystic duct obstruction, however, 
a small minority of these cases who have failed to return 
to normal ciioiecystngrapbic response have usually proved 
.at operation to be cases of cbolesterosis. It is possible that 
1 01110 of the abnormalities tliat Colo and Rossiter have des- 
cribed may also be associated with catarrhal obstruction 
or edema, and it would be most important if we could 
learn how to segregate this necessarily surgical group, and 
urge that they be operated upon. 

I noted that two of their seven cases (28.5 per cent) 
have bad previous cholec.vstostomies. This brings up a 
question ns to liow frequently this operation achieves com- 
piete recovery and bow frequently it is followed by relapse. 
iCxcepting cholccystostomies for empyema or for acute 
suiqiuiativc cholecystitis, whei-e the operative risk of 
cholecystectomy is high, I have frequently expressed the 
opinion that cases submitted to surgery should have suf- 
ficient pntliology found on operating table to warrant 
surgical removal rather than surgical drainage of the gall 
bladder. Such successful results as accrue to surgical 
drainage of a gall bladder without cystic duct obstruction 
can be achieved with greater safety by non-surgical biliary 
drainage. 

-Also it lias boon noted by many of us that some surgeons, 
u.sually the less skillful, have assumed that cholecystostomy 
is preferable to cholecystectomy on the ground that if any- 
thing should “go wrong", a cholecystectomy or an anasto- 
motic operation between gall bladder and stomach or duo- 
denum may still bo done. In the latter case, I believe that 
the .surgeon must make very sure indeed that the cystic 
duel is not obstructed by any of the conditions Drs. Cole 


and Rossiter have pointed out. Othertvise such an oper- 
ation is a useless procedure with regard to the welfare of 
the patient. 

Again, I congratulate the authors on the worthwhileness 
of this paper. 

DR. ALBERT F. R. ANDRESEN (Brooklyn, N. Y.) : 
It has been very interesting and important to have our at- 
tention called to these anatomical conditions causing dif- 
ficulty in gall bladder emptying. However, one factor 
which may cause interference both with filling and empty- 
ing of the gall bladder has not been brought out. If there 
has not been sufficiently frequent and forceful stimulation 
to gall bladder evacuation, its wall may become atonic and 
its contents too concentrated, the latter interfering with 
filling, and both with emptying. Persons priding them- 
selves on eating only once a day or who because of 
digestive symptoms have cut down on quantitj’ and fre- 
quency of meals, thereby causing insufficient natural stimu- 
lation to the emptying of the gall bladder, will therefore 
usually show either no gall bladder shadow, or a faint 
shadow', after dye administration, or if a gall bladder 
shadow is seen it may show little or no decrease in size 
after the fatty meal. In such cases it is our custom to 
prescribe a well balanced diet, with sufficient fat for proper 
gall bladder stimulation and with an adequate vitamin and 
mineral content, meanwhile attending to the patient's 
general condition, removal of focal infections and hygienic 
measures. After four to six weeks we have another gall 
bladder series, when in many cases the findings may be 
norma] or there may be found definite evidences of disease, 
such as stones, deformities or a persistent failure to fill, 
indicating, possibly, the need for operation. 

DR. JOHN R. TWISS (New York, N. Y.) : I should 
like very much to express my appreciation of this very 
instructive paper and also the privilege of hearing Dr. 
Lyon and Dr. Andresen discuss it, and to add further a 
few points from a viewpoint of practical experience. 

IVe have followed Dr. Lyon’s method of study in gal] 
bladder disease at the New York Post-Graduate Hospital 
for a number of years and have studied approximately 
four thousand patients, doing both X-ray examinations and 
duodenal drainage on all of them. We have found, as Dr. 
Andresen has, that in many patients there will be no visu- 
alization of the gall bladder on initial examination and 
with biliary tract drainage no concentrated gall bladder 
bile obtained. In many cases W'hei-e gall bladder bile is 
obtained, it will be only after olive oil and not after mag- 
nesium sulphate stimulation, as stated by Dr. Lyon. 

I should like to emphasize what Dr. Andresen says, that 
a trial course of medical treatment is in all cases indicated, 
cspccialiy following repeated duodenal drainage. In many 
cases these patients will later show normal visualization 
and he entirely relieved of their syniptoms. We feel that 
operation is indicated only if after a period of trial medical 
tr eatment, the patient’s symptoms persist and there is per- 
sistently no visualization of the gall bladder, and no con- 
centrated gall bladder bile obtained on drainage. 


The Endocrines in Relation to the Gastro-intestinai Tract^ 

By 

J. B. COLLIP, M-D. 

MONTREAL, CANADA 


I THINK that it is peculiarly fitting that gastro- 
enterologists are interested in endocrinology, since 
it may be truly said that modern endocrinology, so 
much dependent as it is upon the isolation of active 
principles from endocrine glands and tissues, origi- 
nated in the gastro-intestinai field. I refer, of course, 
to the epoch-making discovery of duodenal hormone 
secretin by Bayliss and Starling in 1902 (1). Sir 
Frederick Gowland Hopkins was present on this memo- 
rable occasion, and in a recent writing (2) he recalls 
the incident as follows: “It was my privilege to be 
present at University College, London, on the very day 
(Jan. 16, 1902) when Bayliss and Starling first made 
the experimentum, cnicis which definitely established 
the existence and functions of secretin as a chemical 
entity. I saw with them for the first time a copious 
secretion flow from the duct of a completely dener- 
vated pancreas of a dog as the result of injecting in- 
travenously an extract from the intestinal epithelium. 
I remember too the day, a little later, when a discus- 
sion at Gonville and Caius College, Cambridge, led 
Starling to select the name Hormone for secretin and 
substances with analogous functions. 

Bayliss and Starling used dilute hydrochloric acid 
to prepare their extract of the duodenal mucosa, but 
since they were able to show that intravenous injection 
of the acid alone had no secretagogue action they con- 
cluded that the positive effect of their extract was due 
to an active principle obtained from the duodenal 
tissue. They showed also that the introduction of acid 
into the duodenum produced a copious secretion of 
pancreatic juice even though the intestinal segment 
had previously been denervated. 

Ivy and co-workers (3) transplanted a loop of in- 
testine and the tail of the pancreas under the skin, 
thus severing their nerve connections, and found that 
the introduction of acid into the isolated duodenum 
produced a secretion from the pancreatic transplant. 
Since the intravenous injection of acid alone proved 
ineffective, these experiments gave conclusive proof of 
the hormonal mechanism of activation of the pan- 
creatic acinar cells. Mellanby and Huggett (4) demon- 
strated that secretin exists preformed in the mucosa, 
from which it can be extracted by water, alcohol and 
other solvents, as well as by dilute acid. 

In view of the primitive nature of the gastro-in- 
testinai tract and the glandular appendages derived 
therefrom, it is to be expected that many hormonal 
mechanisms of an essentiallj’’ local character would be 
developed. For the same reason it could be predicted 
that the digestive tract would be less under the control 
of those endocrine glands which embrjmlogically have 
a different origin than are other organs and tissues of 
mesoblastic or ectodermal origin. There are definite 
functional interrelationships between various glands 
such as the pituitary, the parathyroids and the supra- 
renals, and the gastro-intestinai tract, but these I 

*From the Department of Biochemistry. McGlU University, Montreal. 


think, are of more recent development than is, for 
instance, the control of the thyroid, the suprarenal 
cortex and the gonad by the anterior pituitary. 

Since the discovery of secretin hy Bayliss and Star- 
ling, much experimental evidence has been published 
showing the existence in and extraction from parts of 
the alimentary tract of other hormones or hormone- 
like substances. Thus EdJcins in 1906 (5, 6) and 
Edkins and Tweedy in 1909 (7) found that a hydro- 
chloric acid extract of the pyloric mucosa had a power- 
ful secretory effect upon the gastric glands when in- 
jected intravenously. They attributed this effect to the 
presence of a special hormone "gastrin” which they 
thought is liberated into the blood stream during di- 
gestion. 

Later work by Koch, Luckhardt and Keeton (8), in 
which it was shown that extracts of other tissues have 
a gastric secretagogue action, deprived the work of 
Edkins of much of its physiological significance. It was 
shown by Popielski (9, 10) that histamine is a power- 
ful stimulant of gastric secretion, and the “gastrin” 
effect was attributed thereafter by many to histamine. 
Ivy and Farrell (11, 12) and Kim and Ivy (13) were 
able to demonstrate that there is a secretagogue sub- 
stance actually present in the blood during digestion. 
Very recently Komarov (14), working in Babkin’s 
laboratory, has obtained an extract of pyloric mucosa 
by the use of trichloracetic acid which is said to be 
free of histamine, choline and other organic crystal- 
loids, and which is a powerful secretagogue. If this 
woi’k is subsequently confirmed, it would appear to 
establish on a definite and firm basis the original 
“gastrin” theory of Edkins. 

Ivy and Oldberg (15) have extracted from the duo- 
denum a substance which causes contractions of the 
gall bladder. They have been able to remove histamine 
and other vaso-dilator substances from their extracts 
and still retain the specific physiological activitj'. They 
have named the substance “cholecystokinin”. 

Another intestinal hormone termed “enterogastrone” 
has been extracted from intestinal mucosa by Gray, 
Bradley and Ivy (16). This substance has the property 
of inhibiting the hunger contractions of the dog’s 
stomach, and the secretory effect of injected hista- 
mine. 

Ludany and co-workers (17, 18, 19, 20) claim to have 
extracted from the mucosa of the stomach and small 
intestine a principle which stimulates the movements 
of the intestinal villa and the name “villikinin” has 
been suggested for this substance. The introduction 
of hj^drochloric acid into the duodenum is said to in- 
crease the production of villikinin and at the same 
time the absoi-ption of glucose is facilitated (21). In 
isolated loops of jejunum villikinin administration 
likewise increased the rate of glucose absoi-ption (22) . 
The authors suggested that this hormone is present in 
the intestinal mucosa in the form of a prohoi-mone 
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which can be activated by hydrochloric acid since they 
were able to extract an inactive precursor by other 
means (23), 

In a i-ecent communication, Nasset, Schriffrin and 
Belasco (24) extending the earlier work of Nasset, 
Pierce and Murlin (25) and of Nasset (26), appear 
to have established that an intestinal secretory 
hormone "enterocrinin,” distinct from secretin, can be 
extracted from both the small and large intestine of 
dogs and pigs. Enterocrinin acts upon the intestin.nl 
glands, causing an increase both in volume .nnd in 
enzyme content of the succus entericus. Acid in the 
intestine is not the stimulus for the liberation of 
enterocrinin as it is for secretin, since hydrochloric 
acid introduced directly into the duodenum in acute 
experiments did not excite the glands of isolated 
segments of jejunum to seci'ete intestinal juice. It 
caused a marked increase in the oxygen consumption 
of i.solated dog intestinal mucosa. This work of N.nsset 
and coworkers on the isolation of an intestinal secre- 
tagogue fit.s in well with the demonstration by Florey 
and Harding <27) that the glands of Brunner are 
under hormonal control. These authors obsen'ed an 
active secretory process after the ingestion of food in 
the transplanted duodenum, all nerve connections to 
which had been severed. 

All of the hormonal mechanisms thus far mentioned 
have been more or less local and circumscribed. It 
should be mentioned in passing that the haeraopoietic 
•sub.stances found in the stomach and liver may be con- 
sidered as belonging to the hormone group. These 
sub.stance.s presumably have a zone of activity outside 
of the gastrointestinal tract. 

Extracts have been prepared from intestine by 
various methods, and by different workers, which have 
the property of producing hypoglycemia (28- 38). It 
is possible that further work along these lines wdll in 
the future establish some important connection be- 
tween the intestinal mucosa and some phases of car- 
bohydrate metabolism, more especially those relating 
to clinical diabetes. 

Recently Hallier (39) has published an extensive 
•study of the basal granulated (also knowm as the 
argentaffin) cells of the intestine in the guinea pig 
and rabbit. He claims that prolonged treatment rvith 
thyroid hormone or posterior pituitary e.xtract de- 
creases their number while insulin has no effect upon 
them. In this connection attention should be called to 
the fact that the argentaffin granules in the intestine 
have frequently been regarded as identical with adren- 
alin, and Feyrter and Unna (40) were able to extract 
a pressor principle from an argentaffin carcinoid 
tumour of the appendi.x. The action of this extract 
could be reversed by ergotoxin just as that of adren- 
alin can be reversed. 

Petri (41) made the observation that removal of 
the stomach and the first part of the duodenum causes 
the appearance of pellagra-like symptoms in young 
dogs. It is interesting that oral administration of 
large quantities of the vitamin B..-complex did not cure 
this condition, although it makes its course somewhat 
milder. The author compares these findings with the 
ineffectiveness of vitamin B, treatment in some acute 
cases of pellegra in man and thinks that the condition 
is due to an inability of the organism to utilize orally 
administered vitamin B, in the absence of the stomach 
.and duodenum. 

It is probably safe to assume that the normal func- 


tioning of the gastro-intestinal tract in the intact indi- 
vidual is associated m'th the continuous action of a 
number of hormones arising from various endocrine 
glands. It is difficult, to single out very many specific 
effects of hormones upon the gastro-intestinal tract. 
The maintenance of normal water and salt content of 
the tissue must be of prime importance, and here as 
elsewhere the suprarenal cortex and the parathyroid 
glands no doubt have much to do wth regulation of 
these factors. 

The whole neuromuscular mechanism of the gastro- 
intestinal tract is responsive to adren.alin and acetyl- 
choline, and glandular activity is modified by these 
same active principles. 

That pituitaiw hormones are not essential for the 
functioning of the g.astro-intestinal tract is shown by 
the failure of hypophysectomy to produce any well- 
defined ch.nnges in the digestive functions. Splanch- 
nomegaly has been produced in dogs by the adminis- 
tration of anterior lobe extracts and in the pigeon 
Riddle and co-workers have shown that prolactin causes 
a considerable degree of enlargement of the liver. 
More recently Bates, Riddle, Lahr and Schooley (42), 
in an extension of this latter stud.v, found that pro- 
lactin may also produce a relative over-growth of the 
intestines both in the noi-mal and h>'pophyseotomized 
pigeon. Prolactin did not produce splanehnomegaly in 
the rat, but Best and Campbell (43), using other an- 
terior lobe preparations, obtained marked enlargement 
of the liver with fatty infiltration in this species. 

While referring to the anterior lobe mammary secre- 
tagogue prolactin, it is of interest to note that the 
crop gland of the pigeon, although part of the alimen- 
tary tract, may be regarded as the equivalent in this 
form of the mammary gland of the mammal. Riddle 
(44) discovered that the crop gland can be stimulated 
to enlarge and produce crop milk, .and has made use 
of this response in the immature dove or pigeon to 
assay and standardize prolactin. Later Lyons and 
Page (45, 46) showed that this test can be made much 
more sensitive if the extract to be tested is injected 
intradermally over the crop sac area. 

In 1910, Franchini (47) found that pituitary ex- 
tracts. especially those of the posterior lobe, caused 
ulcerations in the gastric and intestinal mucosa of the 
guinea pig and rabbit. More recently, Dodds and his 
co-workers (48) made similar observations and con- 
sidered the possibility that this action of posterior 
lobe extracts may be due to a special "gastrotoxic 
factor.” Hanke (49) produced similar changes using 
adrenalin or insulin, and these findings have been con- 
firmed by Selye, Stehle and Collip (50) who showed, 
furthes-more, that adrenalectomy or partial hepatec- 
tomy sensitizes the rat considerably to this action of 
adrenalin, pituitrin or insulin. The latter authors, 
using purified prepai-ations of the o.\'ytocic,melanophore 
and vasopressor principle showed, furthermore, that 
in pituitary e.xtracts it is the latter hormone ivhich is 
responsible for the production of these ulcers. Since it 
has been proven that not only hormones but various 
other damaging agents cause similar gastric ulcers 
(Selye (51)) further e.xperiments would have to be 
performed before one could regard the findings of 
Dodds as a significant proof of the existence of a 
specific interrelationship bchveen the posterior lobe 
and the gastric mucosa. In this connection, one might 
also mention that’ posterior lobe e.xtracts may inhibit 
the gastric secretion otherwise produced by histamine 
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(Dodds, et al 62, 53) ). In fact an inhibitory action of 
these extracts on the secretion of the stomach was 
obser\ed as early as 191G bj’ Pal (54). Gastric mo- 
tility is increased following administration of posterior 
lobe extracts in man (Zanasi (55)). 

In conclusion I would call to your attention the 
peculiar effect of the thyroid hormone upon calcium 
metabolism. Exhibition of this hormone may cause a 
great increase in the elimination of calcium salts. The 
increased excretion of these is almost entirely bj 
bowel. This is in sharp contrast to the effect of the 
parathyroid hormone which causes a great increase in 
calcium excretion, but here nearl 3 ’ all of the e.xcretion 
is by way of the kidnej'. 
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DISCUSSION 


DR. otXDREtV C. IVY (Chicago. 111.) : Jtr. Pre-ident. 
-ntiios jtnti Gcntlcmon: Tlii-- excellent rciitii doen not cnll 


for much diicu'sion. Theic is rc.nlly nothing to add. How- 
c\er, I should like to ha\c ht’.nrd Ur. Collip spend n little 
more time on the hormone called duodenm. 

I have folloued the literature on th.it ph.T-o of the gastro- 
intestinal hormones very clo'cly, but have done no niork 
on duodenin. I do not thinV that the crucial exiitriment, 
shotting that duodenin actually exists, has jet Ik on per- 
formed. I should like to ask Dr. Collip to say a little more 
about duodenin 

DR. VICTOR C. MYER.S (Clenclnnd, Ohio): I doubt 
if I am competent to m.ako many commints on Dr. Collip’s 
excellent review. Of course, we arc all aware of Dr. Collip’-' 
standing in the field of endociinologj', although from con- 
versation I hn\e jiist had with him, I doubt if in recent 
years his interest ha« boon particularly in oui field of 
gastro-enterologj . 

As >ou know, it was Dr. Collip whom Dr, Maclcod called 
upon to make the first clinical preparations of insulin, nnd 
It was Dr Collip who eaily made an actiic extract of the 
parathyi Old gland. IIis opinions regarding this whole field 
aie aulhoritatue opinions cicn though in this proseiitntinii 
most of his statements may Imec been taken from tho 
literature 

DR. WALTER G. KARR (Philadelphia, Pa ) : I really 
h.aecn’t anything to add to this excellent presentation nnd 
review of Di Collip’s Certainly gastro-cntcrologists 
should realize the great ndiances tint haie been made 
since the time that we considered the stomach a dumping 
and mixing' bag and the mtc'tino a me'io cbnnnel fot di- 
gestion nnd absorption The relation of the nutnnomic 
nersous system nnd i.siious hormones to problems of ab- 
sorption IS of especial interest. Dr. Collip didn't insnt'.oii 
some work which I ha\e been slightli interested ip; the 
relation of the adrenal gland to absorption from the 
gastio-inlestinal tiact, ami 1 wondci what he tliinl s of 
the work of Verzar and associates, nnd how important he 
considers it to be 

DR THOMAS U RROWK (Baltimoic, Md.) • I should 
like to ask a question Dr. Collip’s paper brought hack the 
d.iys when I was working with .Starling nnd Rneli's at the 
Unnersily nnd « iw some of the preparations. I should 
like him to speak a little hit about the increased nnd di- 
minished actiMty in certain of these endocrine glands, 
thyroid, both ns to the secretorj- and ahsorptnc phases 

DR. RORLS P DABKIN (.Montreal, P. Q , Canada! : It 
was a great plc.isure to listen to Dr. Collip’s pi Mentation 
am! to le.iiii that he g inteicsted in the elTect of elilTerent 
hormones on the g.astro-inte‘linnl ti.act. There is no <if ubt 
that with his abilite nnd ninstcn la could add eery much 
to our knoeeledgc about the rfl.ations bc‘L.wcco th< endocrine 
glands and the nlimcntnre canal. 

He said ecr.e modcstl.e that the effect of the endoerino 
glands on the g.istro-intestinul tract is not xerj great. 
That is not quite so. I thi’ik Time are indit.ations that in 
many lespccts the functions of the gastro-intcstinnl tract 
arc influenced by the endocrine gland' Csms'der, for in- 
stance, the effect of the parathyroid glands on the gn'fnc 
secretion. In such cast the ncrMcjs phase o*' the gastric 
secretion is diminished, wheieas the chemic.^l ph.aso is m- 
creased, which rcsuRs m a hvTcrsesinlion. Therefore it is 
quite possible that the h\ imfurction of the pnr.athjroid 
glands m.ay plas a cerLain part in the sjperseer' to:; 't.atc 
of the stomach, I am eanuinccei that it is .a \f rj- promising 
field, and. if Dr. Collip will be interested in the apphiatioii 
of his Inowledge to the problem" of that kird, g.a trs- 
enterology will gain greatly. 

DP. J.\ME.'5 R. COLLIP (Montreal. Cansda.c'o !pg the 
discussion)' Mr. Chairman, I wish to thank the x.an'ois 
discussers for tiwir rcmar! s. 

.\s Dr. lay may s'lspr^rt, I eieliljerateU avoid'd f'’tfring 
upon any dct.a’led discussion on this vrxipg questma nix Jt 
dueden n; howeter, for thoss- who "wish. I hnar irciU'i''d 
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ten references in the paper. I am very much puzzled over 
this whole thing. You all know that in the early days, I 
think about 1925, Dr. Ivy and his coworkers obtained a 
definite insulin reaction from some extracts which they 
prepared from duodenal mucosa. I am not certain whether 
they got results from gastric mucosa. So it can he said 
that there is very definite evidence in the literature that 
insulin or an insulin-like substance may he extracted from 
intestinal mucosa. 

There have been a number of capable people working on 
this question of extracts of duodenum which supposedly 
influence carbohydrate metabolism. I am thinking particu- 
larly of Dr. LaBarre and his coworkers, and one wonders, 
when LaBarre has published such ciear-cut results, why 
there has not been confirmation after all these months, and 
even years. If LaBarre’s work is ever confirmed, I would 
be inclined to be much more convinced that there is such 
a substance. 

I am sorry that I cannot answer Dr. Karr's question 
about the influence or the possible effect of the suprarenal 
upon the gastro-intestina! tract. Personally, I do not think 
that it is fair to consider what happens in an animal in 


which the suprarenals are completely removed, or what 
happens in an animal which one renders practically mori- 
bund by giving excess doses of parathyroid hormone. In 
both of these cases, as has been shonm in the case of the 
dog, renal insufficiency develops, and 1 myself showed in 
connection with the parathyroid hormone that one may get 
profound changes, seen both by gross and microscopic 
examination, in the mucosa — chiefly in the stomach. 

I also deliberately refrained from saying much about the 
effect of the different endocrines on the gnstro-intestinal 
tract because I do not think that we know very much about 
it. I am delighted to teil you that Dr. Bahkin tells me that 
he is going to undertake — with his own special methods 
and with his orvn special skill — a study of the various 
hormones upon the gastric, pancreatic and intestinal se- 
cretion. I will be very happy indeed to collaborate with 
him in that study if he so desires. 

I feel, as he says, that there is a lot to he found out, but 
until we have this information, perhaps the less said the 
better. I know practically nothing from personal ex- 
perience about the effect of thyroid upon gastric secretion. 
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T he hemorrhagic diathesis associated with obstruc- 
tive jaundice has long been a serious cause of mor- 
tality and a great handicap to successful surgical 
treatment. There have been no adequate methods 
which W'ould foretell the tendency to bleed in such 
cases and attempts at treatment have been far from 
satisfactory. Theories in regard to the coagulation 
defect have been numerous but most of them have been 
insufficiently suppox-ted by objective evidence. It has 
been showi repeatedly that the hemorrhagic state 
could not be attributed to a deficiency in calcium, fibrin- 
ogen, blood platelets or thromboplastin, and it seems 
equally certain that the presence of any regurgitated 
elements of bile in the blood stream was not the causa- 
tive factor. The conception that hemorrhage might 
be due to a deficiency of some substance normally ab- 
sorbed from the intestine and necessary for the coagu- 
lation of blood is of recent origin and begins with 
pioneer work of Dam, which will be considei'ed in a 
substance necessary for coagulation ivas lacking, dates 
concerned, the first evidence which showed that any 
substance necessary for coagulation was lacking dates 
from the studies of Quick and his associates, who pre- 
sented evidence which indicates that in jaundice there 
is a diminished quantity of prothrombin in the circu- 
lating blood and that the deficiency in this substance 
is responsible for the disturbance of the process of 
coagulation. 

Prothrombin is a component of the plasma pro- 

*Rcnd before the Tneetlng of the American Gastro-Enteroloxical Asbo- 
cintion, Atlantic City, New Jersey, May 2-3, I9SS. 
tniviaion of Medicine, The Mayo Clinic. 
tSection on Clinical EinchemistTy, The Mayo Clinic. 


teins known physiologically by its capacity to form 
thrombin; aside from this fact and its constant asso- 
ciation with plasma globulin, little is knowa of its 
chemical or physical properties. Perhaps it is best, as 
suggested by Patek and Taylor (1937), to regard pro- 
thrombin as a physiologic complex rather than as a 
single chemical substance. Although methods for 
measuring the prothrombin content . of plasma have 
been little used, within the past few years several con- 
ditions have been reported in which there apparently 
is a diminution in the concentration of prothrombin in 
the plasma. Such a deficiency occurs in chicks fed on 
diets lacking in certain fat-soluble substances, in ex- 
perimental animals with external or renal biliary 
fistulas, in dogs whose livers have been injured by 
chloroform and in cattle fed on toxic sweet clover hay. 
All of these conditions are associated with a well 
marked hemorrhagic tendency. It is interesting to 
note that in each of these examples of prothrombin de- 
ficiency there is either an exclusion of bile from the 
bowel, injury of the liver by toxic substances, or a 
state of nutritional deficiency. There is now good evi- 
dence to indicate that the factors common to these 
forms of the hemoiThagic diathesis have been found. 

Between 1929 and 1935, several investigators re- 
ported a bleeding tendency among chicks reared on 
artificial diets but it was not until 1936 that Henrik 
Dam (8) reported that the deficiency factor respon- 
sible for the hemorrhage in these animals was a fat- 
soluble substance which he designated as “vitamin K” 
(koagulations vitamin). The bleeding tendency in 
these chicks was found to be associated with a de- 
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crease in the concentration of prothrombin in the 
plasma and on administration of the nonsaponifiable 
portion of the fat of the hog liver, alfalfa or other 
substances that contain the hypothetical vitamin, the 
bleeding ceased and the concentration of prothrombin 
rose to normal limits. Time does not permit a retelling 
of the interesting histoi'y of the development of knowl- 
edge of Vitamin K; for this and other details, the 
bibliography of previous articles should be con.sulted 
(4, C, 14, IG, 21). It suffices to say here that Vitamin 
K apparently is widely distributed in nature; the ma- 
terials which are known to contain the vitamin, as well 
as those which have been found to have no protective 
elTcct, are mentioned in Table I. Although little is 
known of its exact chemical and physical properties, 
it has been prepared in rather concentrated form and 
has been recentlv crystallized bv Almquist (1937) (2, 
3). 

The probable relation of a deficiency of vitamin K 
to deficiency of prothrombin in the plasma of dogs or 
human beings with biliaiy fistula or in cases of ob- 
structive jaundice is reasonably clear, since bile acids 
arc required for the normal absorption of fat soluble 
substances from the bowel and since in the conditions 
mentioned bile is usually completely excluded. Two 
factors, the presence of bile in the bowel and a hypo- 
thetical fat-soluble vitamin, are therefore known to be 
of importance in maintaining a normal concentration 
of prothrombin. 

A third and equally important factor remains to be 
considered, namely, the role of the liver in prothrom- 


Tahle I 

Rcxults of hio-assay of materials for protective sub- 
stance* 


Those contftlnlnt: ViUimln K 

Those not contnlnlnp Vitamin K 

Tiff liver fnt (nonstcrol fraction) 

Cod liver oil 

Doff Hver 

Wheat rorm oil 

Ticcf li>er 

Carotene 

Alfalfa 

Carrot roots 

Knl'’ 

l-.emon juice 

Dried carrot 

Chlorophyll 

Tomatoes 

Deef Hver extract (II;0) 

Hemp 

Eitk albumen 

Soy bean oil 

Deef scrum and plasma clobulln 

Ere yolk 

nilc from human fistula (pH — 

Fish tncnl 

Dire bran 

Casein 

Trothrombln of the chick 

Chick fcci'^ 

Drictl normal human feces 

Dried acholic human feces 

Oat shoots 

S.OO) 

E'chcrichla coli 


D.icillu^t aeroKtnea capsulntus 


B.-lirill!;, fBblili? 

i 


* Iftblo rerrr^cnl. in rnrt. tl'P unrnblDbfd 

Conr Itj* I)r. Bollman nnS Mr?, rriryp Dinn nrd Ihr 
I brrn coUrclrd Srom prrvious irv-orta by Dam and 

AlmanDl and tJicir nMocIalrs. 


bin deficiency. As will be pointed out. there i.s both 
e.vperimental and clinical evidence to .show that the 
liver is intimately concerned in the fabrication, .storage 
or activation of prothrombin, but by just what 
mechanism this is accomplished is not yet known. 
Fatal bleeding a.ssociatcd with a low concentration of 
prothrombin is not uncommon in chronic atrophy 
(cirrhosis) of the liver, even if the affected pennon is 
not deeply jaundiced, and in spite of the presence 
of bile in the intestine. Chloroform intoxication in 
animals produced, as Smith and his coworker.s have 
shown, a marked deficienc.v of iirothrombin and a re- 
sulting hemorrhagic diathesis. Necrosis of the liver 
was also demonstrated by Roderick in animals th.at 
were dying of the toxic hemorrhagic disease caused by 
sweet clover hay. Finally, there is some clinical evi- 
dence which indicates that in the presence of severe 
hep.atic injury, prothrombin is formed poorly even if 
Vitamin K and bile salts are administered. 

METHODS FOR DETERMINING THE CONCEN- 
TRATION OF PROTHROMBIN 
Since a large jiart of the considerafion to follow is 
ba.sed upon the results of determinations of the con- 
centration of prothrombin, it is necessaiy to dc.«cribe 
the methods briefl.v and consider their theoretical basis 
and adaptability to general use. Such methods are 
hampered in their application chiefly because of the 
lack of adequate chemical and ifliysical data on the 
prothrombin eom])lex itself. Quick and hi.s associates 
have devised an indirect method which depends on the 
clotting time of recalcified jilasma to which thrombo- 
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Fig. 1. Prothrombin time in a ease d ob'truetive 
jnundice with f.-st-nl lierr.orrhage. 
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Days 

Fig. 3. The effect of Vitamin K alone and Vitamin K 
•with bile on the prothrombin time of a patient ivith ob- 
structive jaundice. 

research laboratory than to general clinical use and 
is subject to the difficulties inherent in a method 
employing tissue extracts and serial dilutions. Our 
experience ndth it has been limited but in general it 
confims Smith’s (22) contentions as to the value of 
the method. The relations existing between the pro- 
thrombin time as measured by Quick’s method and the 
quantitative values for prothrombin are reciprocal, at 
least as the “critical level’’ is approached, the pro- 
thrombin time rising as the value for the concentra- 
tion of prothrombin falls. A comparison of these 
figures in a few selected cases is given in Table II. 

EFFECTS OF ADMINISTRATION OF VITAMIN K 
We have administered to more than thirty patients, 
most of whom had obstructive jaundice, concentrates 
containing Vitamin K prepared from putrefied fish 
meal, together with bile salts or human bile obtained 
from a biliary fistula. This vitamin preparation w.as 
tested on K-avitaminous chicks and found to be pro- 
tective in doses of 10 to 80 mg. per kilogram of diet.'^ 
It is the usual practice to give orally a daily dose of 
200 to 1,000 mg. of the material containing Vitamin 
K, together with bile salts in doses of 1,000 to 4,000 
mg. This is probably neither the minimal effective 
dose nor the optimal one. In some cases human bile 
that was obtained from biliary fistulas has been given 
instead of bile salts ; it was mixed wth cold pineapple 
juice and given by mouth in doses of 75 to 150 cc. 
before each meal. In certain cases in which the 

ind_ebt<Kl to Mrs. riementine Peirce Dann of the Abbott 
ijaboratories, ChicaKo, and Dr. J. L. Boilman for bio-assny of this 
®^tonat and for their assistance in determininE the protective 
cncct of bile and other substances mentioned in the text. 


patients were very ill and in which a more rapid effect 
was essentia], bile and Vitamin K have been mixed 
and given through a tube, directly into the stomach or 
duodenum. A typical response of both prothrombin 
time and the concentration of prothrombin to Vitamin 
K and bile when administered together is illustrated 
in Pig. 2. This effect has been obtained repeatedly, 
the prothrombin time decreasing to within normal 
limits within a period of twenty-four to seventy-two 
hours and the prothrombin itself showing a quanti- 
tative increase. Active bleeding has at the same time 
been controlled in several instances. Warner and his 
collaborators (23) have independently obtained similar 
results in clinical practice with a petroleum ether ex- 
tract of alfalfa meal, as determined by quantitative 
studies on prothrombin and by clinical observation. 

It was obviously desirable to study separately the 
effects of Vitamin K and bile on prothrombin time in 
order to determine their relative protective values. In 
rats with extenial biliary fistulas Greaves and Schmidt 
have been able to increase the concentration of pro- 
thrombin in whole blood by administering massive 
doses of Vitamin K. However, as illustrated graphi- 
cally in Pig. 3, one patient was given Vitamin K in 
large dosage for one week without any significant 
alteration in the prothrombin time and not until bile 
was administered with the Vitamin K was there a re- 
duction of the coagulation time to within normal 
limits. 

The effect of bile on prothrombin time remains to 
be considered. Judd and Wangensteen have each ad- 
ministered bile obtained from biliary fistulas to certain 
jaundiced patients with the hemorrhagic tendency and 
have noted that bleeding was markedly decreased or 
stopped. Hawkins and Brinkhous have obtained similar 
effects by the oral administration of bile to dogs with 
external fistulas who were bleeding actively. We have 
observed one patient with obstructive jaundice that 
was due to carcinoma of the pancreas who was able to 
take an adequate diet but who had complete biliary 
obstruction as shoum by examination of the stools and 
duodenal contents. Following one week of the daily 
administration of fresh, alkaline bile which was ob- 
tained from biliary fistulas, there was a gradual fall 
in the prothrombin time to a normal level. The patient 
was then subjected to eholecystgastrostomy and the 
prothrombin time remained normal throughout the 
postoperative period (Fig. 4). These observations ap- 


Patient adequate diet 
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Fig. 4. The effect of bile alone on the prothrombin time 
in a case of obstructive jaundice. 





sii^ JO uoijnjijsui 3 m 3 ui 
-Avo[[oj pacldojs 3 uip 33 iq osbd sjm “I ‘sEsaouBd bijj JO Biuoii 
-IDIBD aoj iCuiojsoijsBSjs^CoBlona SuiAionoj oiuij uiquio^m 
-OJd sqj do 3 i;q puB j£ utraEjijV Jo josjja oqx "9 


9];iq pu-p uioiBrVTA ■■■ 
sA'Ba 

0t691.9g'E'£-2i; 




SI p8sn 8Acq 3AV qotqA\. [ui.iajBtu aijx •uiquio.imo.icl 
qsoj JO uoijB.TOjsa.i aip ajcaapoou p[noA\. iC[pajqnopun 
puB uoijBjjstujiupB IB.IO JO sjaSuBp puB satjinoqjip aqj 
pioAB pinoAv siqx 'uotjoaCui snouaAB.ijut .lo dB[nosnui 
-BJjui JOj aiqBjins lu.ioj b u; jj uiiubj;^ jo uoijBdBcla.id 
aqj 8} a.iBD aAijB-iadojsod joj utnjB.taptsap q.Ba.i3 auQ 

qBiu.iou SI amij utqiuo.iqjo.id aqj puB a(iq 
ujBjuoa sioojs aqj Ijjun puB sjtiuq a[qBU0SBaj utqjiAV si 
utqn.iiiiq lutijas jo uotjBdjuaauoo aqj ijjun panuijuoo 
aq pinoqs sjies aiiq puB uiiubjia aqj jo uoijBJjsiuiiupB 
aqX 'ajBjs oi3Eq.i.ioiuaq aqj jo adna .loj paatnbad suoij 
-BjapisuoD ajBiuijin aqj a.tB uoijt.ijnu jo ajBjs [biujou 
8 jo uoijBdojsaj aqj puB auijsajui aqj ojui Avop A.iBqtq 
IBui-iou JO juauiqsjiqBjsaaa aqj aauis snoiAqo si a[qissod 
SB uoos SB aqBjui pooj ajEnbapB ub SuiuuiSaq jo 
aauBj.iocIiui aqj ‘juaiujBa-ij jo sui.ioj oAvj asaqj oj uoijip 
-pB uj '(9 '31^) lusiUBqaaiu aiiuXzua ub jo 
aqj jsa33ns oj sb pidBu os ajB Awqoj qaiqAi. 3uipaa[q jo 
uoijBSsaa aqj puB auitj uiquio.iqjo.id ui do.ip aqj ‘uajjo 
•aqnj jBuaponp .lo oi.ijsb3b.ijui aqj jo suBaiu Xq AjqB 
-aaja.id ‘pauinsa.i aq Xbui 8[;q puB uiuiejxj^ jo uoijbjj 
- siuiuipB aqj ‘[BA-iajui stqj Suiauq 'UB jb ji ‘sanoq 
aAiaA^j .10 xis jnoqB .t[uo .loj joajja sji sj-iaxa siqj lasn 
;foua3.iauia .loj uiquiouqjoad jo .ijijuBnb [[buis b A[ddns 
OJ SI jaajja -iiaqj ipajBaipui a.iB pooiq jo suoisnjsuB.ij 
saauBjsiuna.i!a qans .lapufj •3utiUBAV aiJJn .tJOA qjiAV 
aaaAas puB pazijBdauaS auioaaq .iEui os[b ji iBuaiaui 
do sisauiajEiuaq sb .lo ‘siun3 ' .lo punoAV aqj uiodj 
3UIZ00 jq3i[s B SB ut3aq Xbui 3u!paa[q aAijBdadojsox 

■UAiouq jou SI uoijBdado jb 
pooiq Jd ssoi aqj oj anp st do BisaqjsauB uiodj 3uijinsad 
daAii aqj jo ^CdnCui jo j[nsad b si siqj daqjaq,w ’ouiSJ 
uiquiodqjodd ut asid Suipuodsa.idOD b qjiAV pAai iBDijida 
aqj Aioiaq BUiSBid aqj ui uiquiodqjo.id jo uoijBdjuaouoo 
oqj asBa.iaap oj juaiaiyns uajjo st uotjBdado jo Joajja 
3m '(9 '31^) uoijBdado 3 uiavoi[oj .{jidBin3ad a[q8 
-daptsuoo qjiAi. .inaoo oj suiaas qoiqAV ‘auiij uiqmodqjodd 


aqj ui asid b Xq paauapjAa s; .fuBtisn siqx ‘uoijBdado 
dajjE ^«Ep qjuiu puB pdiqj aqj uaa^ujaq Sdnaao AqBnsn 
aaiputiBf aAijan.tjsqo jo jaqad aqj doj uoijBdado jbo 
- i3dns 3 uia\oi[oj aSBqddouiaq jo .laSuBp jsajsadS aqx 

•juaisuBdj .lia.v 

adB Suipaaiq oaijob uo .to auitj uiquio.iqjo.id aqj daqjia 
uo pooiq psppd JO sjoajja aqj aauts ‘oiuiauB si juaijBd 
aqj ssaiun suoisnjsuBdj aAijBdadoa.id ^toiduia oj uosBad 
aiJJlI aq oj sdsaddB a.iaqj ‘aadSB oj pauqaui aq jou 
.^BUi san3Baiioo iBoiSdtis s.auo q3noqjiv ‘s^bd aAijBdado 
-Odd UI iBtjuassa ntjs ‘asduoa jo ‘a.tB A'lsnouaABdjui 
asooni3-p JO uoijB.ijsiuiiupB aqj pus jaip ajBnbapB uy 
•juasa.id sbai AduCui oijBdaq paq.iBiu ssaiun jdoqs AqB 
-nsn SBAV padinbad auiij aqj ! sjiuiii iBui.iou paqoBa.t SBq 
uiquiodqjodd jo uoijBdjuaauoo aqj .lo aiuij uiquio.iqjodd 
aqj .laqjta ujun aDUEjsui qoBa ui panuijuoa uaaq sBq 
JI uituBji^ puB ‘sjiBS aiiq ‘anq jo uoijB.ijsiuiuipB aqx 
•qdBdSBdBd daipiBa ub ui pajBaipui uaaq SBq sjuaijsd 
paoipunBf JO uoijBdBdadd aAijBdadoa.id jo poqjaiu aqx 

NOIiVHHdO Hai.iV 

aNv aao.iaa siNaiiva aaoiaNfivr ao aavo 

•juiod siqj uo 

aouapiAa iBjuauiuadxa AdojOBjsijBS Apdijua Aub a.iaqj 
SI dou ‘pooj 3u!jsa3ui jou sbav oqAt juaijBd b oj auojB 
apq pa.iajsiuiuipB jou BABq a^V ’AjiAijaB 3i3Bqd.iouiati 
-ijUB aiJJli ‘as dad ‘sBq puB uiiubjia aqj jo jdodsuBdj 
dOj lunipaui B SB sjob apq jBqj sajBOipui ‘adoja.iaqj 
‘aauapiAa aqx ‘Ajiaijob aAijoajodd ou aABq oj punoj 
SBAV ji ‘paABpojnB AiajBipauiuii puB piOB ui pajoanoa 
SBAV aqq jo joi dBiituis b uaqj\j^ ‘aauBjsqns aAtjoaj 
-Odd aqj uiBjuoD oj UAVoqs uaaq aauis aABq suisiubS.io 
asaqj ladnjina a.ind ApBau ui SuiAvodS punoj adOAv 
sauaSodaB sniiiOBg jo Sdaquinu aSdBj ‘aAijoajodd aq oj 
punoj puB paABSSB sbav qoiqAV apq UBuinq jo uoijoanoa 
auo tij ’sassaaodd aAijoBjadjnd puB juajuoo iBuiajauq 
q3iq sj! jo asnBoaq AiqBuinsadd ‘aAijaajodd AiqaaAV si 
SBinjsp ^OBiiiq uiodj pauiBjqo anq UBUinq jBqj UAvoqs 
OABq sqaiqa uo sAbssb aiSoioig 'paquiosap uaaq jsnl' SBq 
qaiqAV jBqj sb qans asBO b ui uiuibjia aqj jo aa.inos aqj 
uiBidxa pinoAV siqx ’auusajui aqj ut suisiUB3dO aAijoBj 
-a.tjnd Aq paiudoj si AiqBuinsa.id qaiqAv ‘uiiubjia aqj 
uiBjuoa sisouiiuBjiAB jj qjiAV sqaiqa jo asoqj puB sioojs 
UBiunq jBqj UAVouq ‘as.inoa jo ‘si jj ’jaaija aAijaajo.id 
auios Jiasji ui SBq ji jBqj do auijsajui aqj jo auB.iquiaui 
aqj ssodOB uiuibjia aiqnjos-jBj aqj .loj daid.iBa 
B SB Apaiqa saA.ias aijq jBqj daqjia ajBaipui oj dBad 


•3ulSB3.I03p 

si uiqndjiiq uindss jo uoijBdjuaDuoa aqj uaqAV puB auijssj 
-ill aqj Supisjua st aqq uaqAV u 3 A 3 dnoao asaqx -(sasBO 
OAVj) auiij ' uiquiodqjodd ui sasid -aAijB.iadojsox 'g 'Stj! 


•aiiq puB uiunej.!/^ msi 


sA-aa sX-BQ 

lt0I6BJ9Sfr2Zt IlOliOLOSi'eBI 



° 1” I 

OB^J. ^ 
01'^ 

09 ^ 

S' t;. 

roBi^ 


b 

& 


sasvasia aAixsaoiQ -io TVNanof NVDiaawv 


^69 





Snell, Butt and Osterberg — Treatment of the Hemorrhagic Tendency in Jaundice 


595 


prepared from putrefied fish meal and is unsuitable 
for injection, but Dam and Glavind recently have pre- 
pared an extract of spinach which can be injected and 
which has a demonstrable effect on the concentration 
of prothrombin. When this becomes available one great 
handicap in the treatment of active bleeding should be 
easily overcome. 

SmiMARY AND CONCLUSIONS 
Evidence has been presented to show that oral ad- 
ministration of a fat soluble vitamin and bile salts 
will increase the concentration of prothrombin and 
thereby reduce the clotting time of the blood, as 
measured by both direct and indirect methods. It ap- 
peai 3 that the vitamin alone will not accomplish this 
result if bile is excluded from the intestine, while bile 
or bile salts have some definite effect, presumably be- 
cause these substances facilitate absorption of the 
vitamin which is already present in the intestinal 
tract. The question naturally arises as to why bile 
alone cannot be used in the preoperative and post- 
operative treatment. The first reason is. of course, that 
the prothrombin time may continue to rise postopera- 
tivelj', even when bile is flowing freely into the in- 
testine. As Warner, Brinkhous and Smith (2?i) have 
shown, the administration of Vitamin K greatly ac- 
celerates the restoration of prothrombin in such cases. 
The second is the inadequate food intake which is 
common to most jaundiced patients and which may of 
itself lead to depletion of the amount of Vitamin K in 
the digestive tract. The third factor has to do with the 
abilitj' of the liver itself to convert the protective ma- 
terial into prothrombin. There is considerable clinical 
evidence to show that in the presence of injury of the 
liver lai’ger amounts of Vitamin K are required to 
achieve the desired effect. Presumably, the chemical 
laws governing mass action are operative in this con- 
nection. A good deal of future experience will be 
needed before a definite statement as to the indications 
for and the limitations of this treatment can be es- 
tablished, but for the present it may be said that it 
offers considerable hope for the ultimate control of 
the hemorrhagic diathesis in jaundiced persons. 
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DISCUSSION 

DR. I. S. RAVDIN (Philadelphia, Pa.) : The paper by 
Dr. Snell and his associates is an extremely timely one. 

For nearly eighteen years surgeons have been filling 
their patients full of various calcium salts in an attempt 
to control the hemorrhagic tendency of the jaundiced 
patient. In 1929, when we stated from our clinic that 
calcium salts were useless in the jaundiced patients, we 
were doubted. The recent investigations of Dam, Greaves 
and Schmidt, Quick, and those of Dr. Snell’s associates .at 
the Mayo Clinic, add an interesting chapter to the problem. 

We have obtained a crude source of Vitamin K from the 
American Butter Company in Kansas Citv, Missouri, and 
we have used that for a period of several months. From 
1922 to 1929 the incidence of hemorrhage of all degrees in 
jaundiced patients operated upon in our hospital was 22 
per cent; from 1929 to 1933, the incidence of hemorrhage 
of all degrees was 20 per cent, and from 1933 to 1937, the 
incidence of hemorrhage was 21 per cent. The mortality 
in the meantime reduced from 22 per cent to 5 per cent. 

It merely meant that we were taking better care of our 
patients prior to operation and better care of them after 
operation, which reduced the mortality from operations on 
jaundiced patients, but, nevertheless although the extent 
of the bleeding was probably less, the incidence of hemor- 
rhage was as high in 1936 as in 1922. I am happy to say 
that since our experience has been exactly similar to that 
Dr. Snell has reported, we have not had a fatal hemor- 
I’hage since we be^an the u'e of Vitamin K. 

It is easy to explain why those patients operated on for 
duet obstruction, in which bile is flowing into the intestine, 
either in the method Dr. Snell described or in the method 
which we reported last year the vitamin may prove in- 
adeuuate. Such bile contains no bile salt as was sho\vn by 
Green. Fredrickson, and Walters some years ago, and con- 
firmed by mv associates. Under such conditions the amount 
of Vitamin K absorbed from the intestine may not be ade- 
quate to bring the prothrombin time to normal even though 
bile should be flowing to the intestine. 

We have been using hogs’ bile, but it seems to me it 
makes little difference which one uses. Dr. J. E. Rhoads 
of my service has been using lyophilized hog and human 
bile and desoxycholic acid. 

The use of Vitamin K plus bile, as described by Dr. Snell 
in this paner, adds a most important chapter in the pre- 
operative preparation and the post-operative care of the 
jaundiced uatient. Whether one believes it is entirely as- 
sociated with prothrombin levels or not, the fact remains 
that prior to the introduction of Quick’s method we had no 
means of telling which patients would or would not bleed. 
We now have a method of studying and preparing patients 
before operation and even though the theoretical basis 
mav prove in part to be wi’ong, the practical application 
of it is of great value. 

DR. ANDREW C. IVY (Chicago, 111.) : Mr. President, 
and Ladies and Gentlemen: This, obviously, is a very im- 
portant piece of work, and I have no suggestions or criti- 
cisms to offer. I should like to call your attention to certain 
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The Value of a Combined Study of the Newer Laboratory Test in the 
Differential Diagnosis of Toxic and Obstructive Jaundice Including 
Blood Phosphatase, Cholesterol Partition, Galactose 
Tolerance and Glucose Tolerance* 

By 

HARRY SHAY, M.D. 
and 

PHILIP PIEMAN, M.D. 

PHILADELPHIA, PENNSYLVANIA 


A lthough in many instances the differential 
diagnosis between obstructive and toxic jaundice 
may be made from the clinical picture alone, it is true 
that frequently the clinician is forced to seek help in 
the laboratory. Laboratorj- procedures subject to diffi- 
culties imposed by the peculiar physiology and tre- 
mendous reserve of the liver often lose value through 
attempts to give them too broad a scope. Realizing 
that any test purporting to help differentiate between 
toxic and obstructive jaundice must involve some 
function of the liver and must, therefore, be subject 
to the above limitations, we decided to combine the 
various tests that have been proven of some value in 
jaundice; to do 'all the tests dependent upon blood ex- 
amination on the same sample of blood ; and to repeat 
these tests at frequent intervals during the course of 
the jaundice, extending them whenever possible into 
the recovery period. By this procedure we hoped to 
discover the limitations of individual tests; to de- 
termine whether individual limitations were dependent 
upon different factors in the course of the jaundice; 
and to counteract the limitations imposed by any one 
test through the combinations of several tests. We 
hoped, too, to establish more certain criteria upon 
which to make a differential diagnosis between toxic 
and obstructive jaundice. 

Unfortunatel}’’, the laboratory is not the magic slot 
machine it is sometimes asked to be. This is especially 
true when utilizing it in the study of jaundice. The 
variable degree and duration of superimposed obstruc- 
tion in the finer bile canaliculi in toxic jaundice, 
coupled with a possible superimposed infection or 
hepatic cell damage from prolonged obstruction in ob- 
structive jaundice make for a mixed and very often a 
changing picture. 

We have used the quantitative van den Bergh to 
follow the intensity of jaundice and have compared 
and contrasted our results with blood serum phospha- 
tase by the Kay Roberts method (1) ; the total choles- 
terol and cholesterol esters by the method of Bloor and 
Knudson (2) ; the galactose tolerance (3) ; and the 
glucose tolerance by the method of Jacobi (4). 

GALACTOSE TOLERANCE 
Bauer (5) first used the galactose tolerance test to 
help in the differentiation of obstructive and toxic 
jaundice. Widely used on the continent, it was not 
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until 1931 (G, 7) that interest in this test was stimu- 
lated in this country where numerous investigators 
have since confirmed its value. 

In the human subject the utilization of galactose 
makes it ideally suited for testing hepatic carbohy- 
drate function. Its use in obstructive and toxic 
jaundice, especially in the painless jaundice group of 
middle and later life, has been stressed (8). More 
recently because of the conversion of galactose to 
glucose and its special behavior both as to kidney 
threshold and utilization, we (3) have recommended 
that an output over three grams in the five hour 
test period be checked by fermentation with properly 
prepared yeast. The technique for the test, as well 
as the fermentation technique, has been described 
previously. Reports regarding its value in the differ- 
ential diagnosis of jaundice have come from many 
clinics: Rosenberg (9), Schiff and Senior (10), Owen 
(11), Johnson (12), Tumen and Piersol (13) and 
Paulson (14) have all found the test of great value. 

We have repeatedly stressed the fact that the phy- 
siologj' of the liver, with its tremendous reserve and 
excellent regenerative power, must put certain limi- 
tations upon any liver function test and especially 
upon one concerned with so vital a function as car- 
bohydrate metabolism. 

In obstructive jaundice not complicated by Infection, 
the five-hour output after 40 grams of galactose is be- 
low 3 grams, ivhile in diffuse acute parenchymatous 
liver disease, the output is usually above 3 grams. But 
in obstructive jaundice rvith superimposed infection 
and associated parenchymatous damage, the output of 
galactose can exceed 3 grams. In the same way, a toxic 
hepatitis may be mild enough not to alter the carbohy- 
drate function of the liver to cause an excretion of 
over 3 grams. During the ascent of a severe grade of 
toxic hepatitis, or in the recovery period, the galactose 
tolerance may again be normal. A repetition of the 
test and an interpretation in the light of the clinical 
and blood bilirubin findings will usually indicate the 
true state of affairs. No laboratory test will yield 
100% results and the galactose tolerance test will oc- 
casionally yield a wrong reading for w'hich no suitable 
explanation can be found; but usually apparently 
wrong readings if interpreted blindly, -will call for an 
indictment of the observer more often than of the 
test. 

Our present studies indicate all the cases in point 

597 



Xa.iactg 'suoisai sno^ciu.'Cqaua.tijd asnjjip ui paq.in}sip 
a.TB qaiq.vi, ‘s(iaa aaAji aqq jo sawXzua aq; uodn quap 
-uadap uoiqauaj a[qis.taAa.i siq; japisuoo jiaqx 's-iaisa 
loja:isaioqo jo sts.<iOAp.iq puu sisaq^u.^s abaii ut aauB 
-qanqsip u o:^ aSctuBp qaa atqBdaq m .xa^sa loja^sajoqo 
UI dOAp aqq pa^nqiA^jqu (|,x) Aaquqag puB Aasnuquuuqx 
‘AaqxAU^ Ma^sa (OAa}sa[oqa puB joAaxsa[oqa q^oq ui poo{q 
aqx JO juajuoa aA}jB[aA aqj sajB[n3aA puu [OAajsaioqa 
JO ubSao .CAOjBAOxa uiBUl aqj si ABAq aqj sXbs 'sisaqj 
-odXq aiqB.qAOAl jsoui aqj SAajjo uoiuido auo ui oqAi (gt) 
ADsuBquuBqx ’aatpunBC oj sajU[aA ji sb .quo pauaaauoD 
BAB BAi ‘.tpnjs juasBAd aqj uj ■paAaiqoE sbav uisqoq 
-Bjaui [OAajsajoqo jo satpnjs paijBjap aoj snjaduit i^AB8 
-saaau aqj juqj padopAap uaaq puq stSiCiBuu lOAajsajoqa 
JO spoqjaiu .lajjaq ifjun jou sB.w ji ‘biiq jo uoissaAd 
-dns puB aaipunuf OAijonAjsqo uaaAijaq ajBijuBAajjip oj 
lOAajsaioqo pooiq jo ajBj aqj azqij'' pajduiajjB puB 
„pooiq aqj uioaj auiAajsaioqo SuiAouiaA ut pajsisuoa 
qaiqAV .laAq aqj jo uoijaunj .?A0jBADxa Avau b„ paquasap 
S98X SB .{[ABa SB ‘(St) Mf ’juiiji utjsnv qSnoqjiv 
NOIillHVil lOHaiSaiOHO 

•sAajsa {OAaj 

-saioqa ui asw aqj siaqBABd .{[asop aAoiu [buiaou oj jsaj 
asojaB(B3 aqj jo UAUjaA aqj aauBjsui stqj uj ’uiquAiiiq 


pooiq UI do-ip aqj qji.u. uosiABduioa ui .qpnpBAS .quo 
sdojp asojaB[B3 jo uoija.iaxa aqj ‘{> asBQ ui snqx 'sasua 
jua-iajjtp ut saiABA ‘ibuiaou oj uoijBzijijn asojauiuS jo 
ujuja.i 8 .I’q pajBaipui sb ‘.CAa.ioaaA qaa Aa.iq juqj ‘ooj 
'juaABddu SI Ji -UI jas .CpBa.qB suq asBa siqj ui popiod 
A13AOOD.I aqj juqj ajBOipui SAajsa [OAajsaioqa Sutst.t puB 
utqtiAiiiq pooiq SutUBj .qtpidB.i aqj qjoq ‘Aa.va.Aoji -jsaj 
aqj JO aAUiiBj b sb uaquj aq .qipuau ppoa .Cijuapuad 
-apui pajaAXiajui ji aaipunui: jo .{up qjox oqj uo jndjno 
asojaBiB3 .vvoi aqx 'paqABUi ajtnb pijs st aaipuuBf aqj 
qSnoqjiB ‘ut jas Xpua-qu SBq .•i.ia.ioaaA qaa .laAq uaq.w 
auop si jsaj aouBAapj asojauiB3 aqj ji uadduq .Cbui 
jBqAv. sajBAjsnqi- 9 asug 'aatpunBr aixoj ut jsaj aauB 
-japj asojauiBS aqj qji.w. pauiBjqo sjinsa.t iBaid.'tj aqj 
Avoqs 8 puB I ‘9 ‘p sasBQ ‘JinsaA pajaadxa aqj uaaq a.iBq 
pino.«. sauiij asaqj jb suibaS g Jsao jo uotjauaxa uy 
•paua.uadns aSumup .laAq astijjip auiij aqj jb sSuipBa.i 
asojOBiBS uiBjqo jou pip a.ii ox pu^ 8 sasBO ut ‘.■CpjBU 
-njAojufi ‘suibaS 8 Aiopq sSuipBau puy a.u ‘uoijan.ijsqo 
JO sasBO qB ‘ox P“b g ‘g ‘x sbsbo ui snqx 'oatpunBC 
aqj ut Xj-iBa jsaj stqj Suiop jo aauBjAoduii aqj jnoqu 
pins .fisnoiABAd a.iBq a.vi jnq.vs, .vioqs .<qnaiqdBA3 pun 



sasvasio: aAiisaoia ■*<> avNanof Nvoiaaiiy 


865 




Shay and Fieman — A Study of Differential Diagnosis of Toxic and Obstructive Jaundice 599 



Case 3 


(18), Salomon (19), Burger and Habs (20), and 
othere believe that the intestinal mucosa is the main 
avenue of excretion for cholesterol. Burger and Habs 
(20), Stern and Suchantke (21) and Gardner and 
Gainsborough (22) would rather consider the drop in 
esters the result of the failure of fat absolution. This 
necessitates the deesterization of combined cholesterol 
in the plasma to permit the utilization of the fatty 
acid. 

Since the level of blood cholesterol is influenced by 
the variations in the functions of the pituitary, thy- 
roid, gonads, pancreas, and adrenals as well as by 
many conditions not directly related to the function of 
the.'e glands, the application of cholesterol studies to 
the problem of general liver disease would be subject 
to many limitations. However, restricting its use to 
the changes produced in jaundice, the study of the 
cholesterol partition is a valuable diagnostic aid. 

To simplify discussion let us consider what the ex- 
pected results in uncomplicated obstructive and toxic 


jaundice may be and then consider deviations and 
their explanations. 

In uncomplicated obstructive jaundice, the expected 
result is hypercholesterolemia with the maintenance 
of a normal cholesterol ester ratio of oQcj to 70^'c of 
the total cholesterol. 

Case 1, a carcinoma of the head of the pancreas, was 
followed for a little over a month before operation. 
The total cholesterol ranged from 325 to 375 mgms. 
per 100 cc. but was accompanied by a proportionate 
rise in cholesterol ester so that the ratio is maintained 
between 50% and 70%. 

Hypercholesterolemia with obstructive lesions of the 
biliary tract was observed by Austin Flint, Jr. (15), 
seventy-five years ago. Rothschild and Felsen (23) as 
well as Stepp (24) noted a direct relationship between 
the degree of jaundice and the cholesterolemia in pure, 
uncomplicated cases of obstructive jaundice. This is 
usually true when the obstruction is stationary. How- 
ever, in an uncomplicated obstruction in which the ob- 
struction decreases, this relationship does not hold. 

Case 2 illustrates this feature. An uncomplicated 
duct obstruction due to a stone which was relieved 
spontaneously, showed a rising blood cholesterol and 
esters when the quantitative van den Bergh was drop- 
ping rapidly. A similar change is frequently seen in 
the recovei-y period fi-om toxic hepatitis as well. 

Our findings corroborate those of Epstein and 
Greenspan (25) who failed to see an absolute paral- 
lelism between the degi’ee of hyperbilii'ubinemia and 
the hypercholesterolemia in their group of obstructive 
jaundice. 

Rothschild and Felsen (23) recognized that an in- 
fection altered the direct relationship between the in- 
crease in cholesterol and the degree of jaundice. This 
was recently stressed by Wilkinson (2C) and is illus- 
trated by Case 3. In this instance, there was again a 
common duct stone obstruction, but infection and high 
fever had supervened. Here we saw a rapidly rising 
blood bilirubin accompanied by a falling total choles- 
terol and an even more rapid decrease of cholesterol 
esters so that the ratio was considerably below normal. 
Such a rising blood bilirubin and dropping cholesterol 
and esters are usually of serious prognostic import, 
especially in cases of obstructive jaundice. In this 
instance the patient died 2 days after the last group 
of readings were obtained. (See Case 10 in which 
instance the patient also died). 

Our data in conformity with those of Epstein and 
Greenspan (25) do not support the opinion of Burger 
and Habs (20), Gardner and Gainsborough (22) and 
Stroebe (27) that the hypercholesterolemia in obstruc- 
tive jaundice is caused mainly by an increase in free 
cholesterol and that ester is not proportionately raised. 
Their interpretation that this results from the absence 
of bile in the intestines which in turn is responsible 
for a reduction of cholesterol ester absorption by the 
intestine, is also not supported by e.xperimental evi- 
dence. Hawkins and Wright (28) found the absence 
of bile in the intestines and a faulty absorption of fat 
in biliary fistula dogs did not result in a dissociation 
of the ester ratio. Furthermore, Rosztoczy (29) in 
rabbits and Stern and Suchantke (21) in dogs found 
an increase in both free and ester cholesterol after 
common duct ligation. 

In toxic hepatitis, the tyiiical picture is a normal or 
moderately increased total blood cholesterol with a de- 
crease in esters which results in a lowered ratio. Here 
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Case 4 


a divergence between the intensity of the jaundice and 
the concentration of blood cholesterol is the rule. Al- 
though Feig] (30) first observed low cholesterol ester 
values in acute yellow atrophy, its clinical significance 
was not appreciated until Thannhauser and Schaber 
(17) eight years later recognized that it represented 
a disturbance in the ability of the liver to regulate the 
level of the free and combined cholesterol of the blood. 
Their findings have been confirmed by a number of 
investigators and especially by Epstein (31). A typical 
result in to.xic hepatitis is seen in Case 4. Here with 
the intense icterus, the normal total cholesterol is ac- 
companied by a marked depression of the esters so 
that the ester ratio was reduced to less than half of 
normal. This case also illustrates what is commonly 
seen in recovery in toxic hepatitis. There is usually a 
rise in both total cholesterol and esters often to above 
normal limits with a later return to normal (see Cases 
6 and 6). 

In our experience, a rise in esters was accompanied 
by a fall in blood bilirubin. \^Tiile, as previously noted, 
a divergence between the total cholesterol and the in- 
tensity of jaundice was the rule, a close inverse re- 
lationship of changes in blood bilirubin and cholesterol 
ester ratio is usually seen. Thus, in the course of toxic 
hepatitis an increase in jaundice is usually accom- 
panied by a decrease in ester ratio, while the reverse 
is true in the recovery period. The rise in ester ratio 


has been very useful in . establishing the recovery 
period in toxic hepatitis. This is well illustrated in 
Case 5 . 

In mild cases of toxic hepatitis cholesterol esters 
may fail to show a diagnostic drop at any period of 
the jaundice. Case 7 is illusti'ative of such an instance. 
Further, it shows in addition to a hypercholesterolemia 
a most striking rise in cholesterol at the second e.x- 
amination on the 10th day of jaundice in the recovery 
period. There was, too, a sharp rise in esters. This 
may represent an exaggerated rise in the recovery 
period previously mentioned, but we have never seen 
anything so sharp before. Occasionally, too, we saw 
results which we were unable to explain. Thus, in 
Case 8, a case of to.xic hepatitis, the hypercholes- 
terolemia and normal ester ratio on the 3rd day of 
jaundice were followed on the 5th day by a very sharp 
drop in both, especially the esters, despite the fact 
that recovery was taking place. 

In Case 9 we had an opportunity to follow the course 
of the jaundice in two attacks of toxic hepatitis. In 
both, the characteristic changes for cholesterol and 
esters occurred. 

PHOSPHATASE 

Roberts (1) in 1930 was the first to report an in- 
crease in plasma phosphatase in jaundice. Three years 
later he (32) reported a series of 52 cases which con- 
vinced him that the phosphatase level in the blood 
offered a means of differentiating between obstruc- 
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tive and toxic jaundice. Since then many reports on 
the test have appeared: with some investigator.^ as 
tlioroughly convinced as Roberts of its value; with 
others just as certain that it is without merit. Allow- 
ing that both groups of results are equally reliable, 
one may assume from experience with liver function 
tests that both groups of investigators are correct, 
within certain limits. Both, however, fail to take 
cognizance of the frequency with which obstructive 
jaundice has a superimposed toxic factor as well .as 
the commonly occurring phase of bile canaliculi ob- 
struction in toxic hepatitis. These superimposed 
phases may diminish, neutralize, or completely conceal 
the effect produced by the basic type of the jaundice 
actually present. 

It is our belief that no test concerned wth changes 
in liver activity incident to jaundice can ever be 
properly interpreted without a knowledge of the limi- 
tations thrust upon it by the liver itself. These limi- 
tations for the phosphatase have not as yet been es- 
tablished. The test is further beset because there is 
no single accepted technique, a fact that makes re- 
ported results not entirely comparable. Furthermore, 


the higher and variable normal level in the young 
further comiilicates the interpretation of phosphatase 
readings in jaundice in this group. 

Roberts (32) found that in jaundice due to me- 
chanical obsti-uction of the bile ducts the blood phos- 
phatase showed a striking increase (10.9 to 22.9 
units) ; in jaundice of the toxic or infective type the 
figures were either normal or slightly raised (3.7 to 
8.9 units, except for one case of catai’rhal jaundice in 
a child). Jleranze and Dleranze (33) in an earlier re- 
port fi’om their laboratoiy, using the Kay Roberts 
method, found figures that are identical with those ob- 
tained by Roberts (32). In this series, using the Kay 
Roberts method, we obtained consistently higher read- 
ings. With the results we have obtained, the limits 
for the toxic range reported by Roberts must be raised 
if the readings are to be of any value. These re.'iults 
fit in best with those reported by Freda K. Herbert 
(34) and have ted us to consider readings below 16 
units as due to toxic hepatitis ; figures above 20 units 
to obstructive jaundice, and those between 16 and 20 
units to belong in the indeterminate zone. The inter- 
pretation of alt figures, however, is dependent not only 
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upon the clinical picture, but .upon the results of the 
test repeated at 2 to 3 day intervals over a period of 
a week. 

Since Meranze and INIeranze have obtained lower 
readings with the same method, and frequently on the 
same sample of serum in which higher readings were 
obtained by us, we believe it extremely important for 
the present that each laboratory using the phosphatase 
test establish its own limitations for the range of toxic 
hepatitis until suOh time as there is a standardized 
method. Otherwise, a test which appears to have some 
usefulness in the differentiation of toxic and obstruc- 
tive jaundice may fall into disrepute. 

In general, reported I’eadings have been higher in 
the obstructive jaundice than in the toxic group. Some, 
however, have seen as wide a range in both groups. 
Thus Greene, Shattuck and Kaplowitz (35) have re- 
ported figures for plasma phosphatase in obstructive 
jaundice ranging from 11.6 to 63.2 units, and in hepa- 
titis from 8.J to 72.2 units. Fiessinger and Boyer (36) 
likewise found that a considerable increase in blood 
phosphatase was not limited to the obstructive form 


of jaundice. Cantarow (37) has reported similar find- 
ings. Morris and Peden (38) found overlapping of 
the values in the two groups of jaundice — a result 
similar to that reported by Anderson (39). 

Herbert (34) in her data shows an association of 
high phosphatase figures with obstructive jaundice, 
but indicates that in a certain proportion of toxic or 
infective cases moderate rises, or rarely, marked rises 
in the plasma phosphatase can occur. Thus in the ob- 
structive group she found that the majority of values 
were above 20 units while only 2 of 22 cases of toxic 
jaundice were above this figure. This in general is 
more nearly in accord with our results. 

One must remember that here, too, diffuse hepatic 
damage in obstruction (Cases 3 and 10) can cause a 
drop in phosphatase in spite of a rising icterus while 
the obstructive phase in toxic hepatitis may be so 
marked as to produce readings even in adults in the 
indeterminate zone (Cases 4 and 5) and at times 
actually above 20 units (Case 5). 

A.s previously pointed out, the higher normal figures 
seen in the young may be responsible for the usual 
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higher phosphatase figures seen in toxic hepatitis In 
young people. 

This facile explanation must not be accepted too 
readily because, as indicated by Case 9, when followed 
long enough to establish complete recovery, we find 
that the normal phosphatase for this child of 15 years 
was in the normal adult range. It is our impression 
that phosphatase readings in toxic hepatitis run 
higher in children than in the adult and to a degree 
that cannot- be accounted for by the usually higher 
normal phosphatase reading alone. For this reason 
especially do we believe it important not to attempt at 
present to make the toxic hepatitis zone too narrow. 
Furthermore, since it has not been established at 
which age the phosphatase drops to adult levels; 
whether this is a sudden or gradual process; and 
whether it occurs at the same time for all individuals, 
more flexible standards at this time will certainly be 
nnwe useful in establishing the value of the test. 

The mechanism for the larger increase of phospha- 
tase in obstructive jaundice and the usual slight in- 
crease in toxic jaundice is as yet not clearly' e.xplained. 


The rise in the former type has been attributed to the 
re-absorption into the blood stream of bile which has 
a high phosphatase content. General clinical experience 
and the results of e.xperimental obstructive jaundice 
appear to support the view that the liver acts as an 
organ for excretion of phosphatase, although Austoni 
and Coggi (40) and more recently itlorris and Peden 

(38) have suggested that the height of the blood phos- 
phatase in jaundice depends upon an impaired supply 
of calcium to the bones incident to a defective ab.sorp- 
tion of calcium in jaundice. This factor remains to be 
determined. Although Bodansky and Jatfe (41) felt 
that the liver was an important source of plasma 
phosphatase, more recent experiments of Armstrong 
and Banting (42) clearly' indicate that the liver does 
not contribute any of this enzyme. They are of the 
opinion that the bones constitute the sole source of 
serum phosphatase. This is in accord with views 
voiced by Hei'bert (34) and by' Anderson (39). 

While it would be helpful to visualize an increase of 
blood phosphatase in jaundice as an expression of ob- 
struction whether canalicular or extrahepatic as sug- 
gested in the views of Herbert (34) and of Anderson 

(39) , our present serial studies do not permit such an 
interpretation. Thus Case 3, an obstructive jaundice 
at the thirty day period when diffuse hepatic damage 
was superimposed, had a sharp drop in phosphatase 
in spite of the shai'p rise in jaundice. Case 10 ill- 
ustrates the same result. Not infretiuently, too, one 
sees a definite rise of phosphatase in the recovery 
pei'iod of toxic hepatitis. Cases 4, 6, 7, and 8 in the 
light of the blood bilirubin cui've could hardly be at- 
tributed to any increase in obstruction. It is also diffi- 
cult to attribute those changes to changes in calcium 
absorption at those times. An adequate explanation 
for all the changes in the blood phosphatase in jaun- 
dice is still to be found. 

Illustrated in this paper are 148 readings of pho.s- 
phatase in jaundice. Thirty six in obstructive jaundice 
and one hundred and twelve in toxic heptatitis. Using 
the standards employed in this paper, nineteen of the 
36 readings gave evidence of the obstructive nature of 
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two decades of life. The impression is that although 
the normal blood phosphatase in young people may be 
on the average higher than in adults, there is apart 
from this a tendency to higher phosphatase values in 
toxic jaundice in the young as compared with adults. 

GLUCOSE TOLERANCE TEST 

Recently Jacobi (4) (43) suggested that the glucose 
tolerance test be used in the diiferentiation of toxic 
and obstructive jaundice. The many factors involved 
in the blood sugar response to a test load make us 
doubt whether the application of the glucose tolerance 
test can be so closely circumscribed. Jacobi, however, 
reported some striking differences in the results ob-, 
tained in the two types of jaundice. We have, there- 
fore, used this test in the study of our cases of 
jaundice. While our experience is as yet not extensive 
enough to permit the expression of an opinion regard- 
ing its value, our results have thus far been similar 
to his. While we believe a much larger experience will 
be necessary to establish its usefulness and especially 
its limitations, we do think it worthy of further in- 
vestigation. 

Jacobi described for toxic jaundice two types of 
curves following the ingestion of 100 grams of glucose. 
He recommends taking fasting blood sugars : one 
forty-five minutes after the ingestion of the glucose and 
one at two hours. In the flat curve, the rise in blood 
sugar is very slight throughout the period following 
the intake of the glucose. This type is exempli- 
fied especially well in Case 8. The second type shows 
a low fasting blood sugar followed by an early high 
rise and a subsequent fall to tlie normal or fasting 
level at the end of the 2nd hour period. Case 9 on the 


the jaundice (i.e. readings above 20 units). Of the 
remaining seventeen readings, six fell in the inde- 
terminate zone between sixteen and twenty units while 
eleven were below si.xteen. It must be considered, how- 
ever, that of these eleven readings, five were taken 
when the bilirubin level was near normal in the re- 
covery period from a stone obstruction. Three repre- 
sented low phosphatase readings incident to super- 
imposed hepatitis in obstruction. In the pure obstruc- 
tive group, then, the phosphatase reading was defi- 
nitely informative. 

The toxic jaundice group, while represented by 112 
readings, only 70 can actually be considered because 
the remaining forty-two readings were taken in pract- 
ically the recovered period. These would naturally, fall 
in the low level zone. Of the 70 readings when definite 
jaundice was still pi-esent, 38 were below 16 units. 21 
between 16 and 20 units, and 11 above 20 units. It 
must, however, be indicated that of the 21 between 
16 and 20 units, ten instances occurred in children 16 
years and younger, and 11 occurred in adults, and of 
those readings above 20 units, 8 occurred in children 
and only 2 in adults. Summarizing, readings above 20 
units obtained under the conditions employed in this 
study are in favor of obstructive jaundice; readings 
below 16 units, provided one can rule out the recovery 
period of ah obstructive jaundice, are in favor of a 
toxic hepatitis. In obstructive jaundice due to super- 
imposed infection low phosphatase readings may be 
obtained and in the obstructive phase of toxic hepatitis 
readings above 16 and even above 20 units may result. 
The latter, however, occurring most often in the first 
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14th day of jaundice gave a typical curve. If the test 
is repeated often enough in the course of the jaundice, 
both types of curves are found, as illustrated in Case 

9. 

In common duct block by stone stricture or suppu- 
ration, Jacobi described a sugar tolerance response 
characterized by a gradually ascending cui’ve. Be- 
ginning with either a normai or elevated blood sugar, 
the curve rises steadily so that the tw'o hour figure 
is always considerably higher than that of the fasting 
blood sugar. This type was seen typically in a case 
of common duct stone obstruction in Case 12. We have, 
however, encountered what would have to be con- 
sidered typical obstructive curves in toxic jaundice as 
shown in Chart II and have seen the toxic jaundice 
type of curve in proven common duct obstruction as 
•shown in Case 10. The latter results are not oifered 
as evidence denying any value to the glucose tolerance 
test in jaundice. Rather, we wish to draw attention 
to the fact that many cases of jaundice will have to 
be studied in which the test is repeated frequently 
during the jaundice in order to determine what limi- 
tations the changing picture of jaundice will produce 
m the type of glucose tolerance curve. 

SUMMARY 

The use of any liver function test in jaundice should 
not be limited to a single determination. Furthermore, 
a combination of tests whose interpretation and limi- 
tations are reasonably well understood would certainly 
lessen the chance for error. It is our belief that 
mistakes in diagnosis between obstructive and toxic 
jaundice could be practically eliminated if the group 
of tests employed in this report are repeated approxi- 


mately three times in the course of a week during any 
period of jaundice. By evaluating the results obtained 
with the clinical picture, one may with assurance de- 
termine the type of jaundice present. Furthermore, 
the various tests are intluenced somewhat dilTerently 
by the obstructive phase in toxic jaundice, and a 
superimposed to.xic factor in obstructive jaundice. In 
general the results of the galactose tolerance test 
appear to parallel those obtained by a study' of the 
cholesterol partition. 

In some cases. Case 6 and Case 9, normal levels of 
galactose were reached before the return of the ester 
ratio to normal. In such cases the cholesterol partition 
seems to be the more sensitive of the two. In other 
instances. Case 4, the reverse appeal's to be the case. 
In still other instances. Case 7, 8, and 11 positive 
galactose tolerance readings were obtained when the 
cholesterol partition was entirely normal. The ob- 
structive phase in toxic hepatitis does not appear 
materially to affect either the galactose tolerance or 
cholesterol partition while the phosphatase may at 
such times reach the indeterminate zone or even ob- 
structive levels. This is especially important in adults 
(Case 5). On the other hand, both the galactose toler- 
ance and the cholesterol partition are more readily 
affected than the phosphatase level by to.xic changes 
superimposed upon obstructive jaundice. It has been 
our experience that a sharp drop in phosphatase level 
which accompanies a sharp drop in total cholesterol 
and esters in the presence of a rising blood bilirubin 
is of very serious import especially if occurring in 
obstructive jaundice (Cases 8 and 10) when it usually 
spells a fatal outcome. The e.xact value of the glucose 
tolerance test in this problem must bo established by 
further work. 

For those who may not have available fully equipped 
laboratories to carry out the elaborate chemical pro- 
ceses involved in the cholesterol and phosphatase de- 
terminations, the simple galactose tolerance test, if 
done properly early in jaundice and interpreted on the 
basis of the criteria laid down, still remains the most 
reliable single laboratory test in the differentiation of 
toxic and obstructive jaundice. 
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DISCUSSION 

DR. HENRY L. BOCKUS (Philadelphia, Pa.): Mr. 
President, Ladies and Gentlemen: I was disappointed in 
Dr. Shay's paper because I was hoping that he would 
give me some opportunity to take e.vception to what he 
had to say, as I had no opportunity to read his paper be- 
fore he presented it. 

I think all of us here who have had a fairly wide clini- 
cal experience, know that there is a small group of cases 
of jaundice in which it is rather difficult to make a 
diagnosis without the use of certain laboratory methods. 
Clinical methods are good enough in possibly 75 per cent 
of the cases, but there are a considerable number in which 
we need other help. 

I should like particularly to congrautlate Dr. Shay for 
the manner in which he went about this study. I think the 
ability to visualize the results these tests carried out on 
a small group of cases from the beginning to the end of 
the course of jaundice means a great deal more than do 
group statistics ■ attempting to state how valuable the ga- 
lactose test is in a group of one hundred and fifty cases, 
or how valuable the hippuric acid test is, or any other 
single test. 

Anyone who knows anything about liver physiology 
and jaundice, knows that the situation varies day by day 
and week by week, and it is only by careful measurement 
by a number of different methods, done at the same time, 
that one can actually arrive at a definite conclusion con- 
cerning the state of liver cell function and destruction at 
that particular time. 

I have had very little sympathy with people who pub- 
lish papers on large groups of cases without drawing at-' 
lention to that fact. 

Of course, all of do not have a private laboratory at our 
disposal. Many of us cannot do all these tests on any given 
case, but I think you will gather from Dr. Shay’s statistics 
here that if you select the galactose test early in the 
course and follow it through, and the cholesterol partition, 
and possibly a glucose tolerance test, you have infor- 
mation that is rather reliable in . the great majority of 
cases. 

I agree with Dr, Shay that the phosphatase test needs 
a little more study before its value is established in the 
differential diagnosis of jaundice. 

I should like very much to have the President invite 
Dr. Rothman to discuss that phase of the subject, if he 
is here, because he has had a tremendous experience with 
it. 

I should like to close by stating that I feel that this con- 
tribution that Dr. Shay has made has done more to clarify 
the question of differential diagnosis from the laboratory 
standpoint in these two types of jaundice, than perhaps 
any paper I have read. 

(Dr. Rothman was called upon but was not present), 

DR. HARRY SHAY (Philadelphia, Pa.) : Mr President, 

I only wish to thank Dr. Bockus for his discussion. Since 
we are in complete agreement there is nothing to add. 


A Proved Case of Recovery from Fatty Metamorphosis of the 
Liver After Treatment with Lipocaic* 

By 

DAVID H. ROSENBERG, M.D. 

CHICAGO, ILLINOIS 


I N 1924, Fisher (I), and Allan, Bowie, Macleod and 
Robinson (2), observed that depancreatized dogs 
treated with sufficient insulin to control the diabetic 
symptoms, developed signs of hepatic insufficiency, 
became insulin-sensitive, and died in a state of hypo- 
glycemia within one to eight months. Necropsy 
studies revealed a marked fatty infiltration and de- 
generation of the liver as the principal or sole ab- 
normality. By the addition of raw pancreas to the 
diet, Allan and his co-workers were able to prevent 
such hepatic changes and to permit survival for a long 
time. These observations have since been confirmed 
repeatedly by different investigators (3, 4, 5, 6). 
Accompanying the enormous accumulation of fat in 
the liver (consisting mainly of triglycerides [neutral 
fat]) (7), Chaikoff and Kaplan (8) reported a decrease 
in the whole blood lipids and, in most animals, a disap- 
pearance of the cholesterol esters. 

The nature of the essential factor in raw pancreas 
has been the subject of extensive research. That this 
substance is not supplied by the pancreatic enzymes 
was indicated by the work of Hershey and Soskin (3) 
and others, and now seems conclusively demonstrated 
by the e.xperiments of Prohaska, Dragstedt and Harms 
(6), who were unable to prevent the hepatic changes 
by the feeding of adequate amounts of fresh pan- 
creatic juice. Hershey (9) and Hershey and Soskin (3) 
found that the daily administration of egg yolk leci- 
thin prevents as well as cures the fatty metamorphosis 
of the liver, as shown both histologically and chemi- 
cally, and permits survival of the animal for con- 
siderable periods of time. Best and his co-workers (5) 
confirmed this work, and found choline to be the effec- 
tive compopent in lecithin. Betaine, similar to choline 
chemically, had an analogous effect (oc). Recently, 
Dragstedt, Prohaska and Harms (10) prepared a fat 
free alcoholic e.xtract of beef pancreas ("lipocaic”) 
which, when fed to depancreatized dogs, proved as 
effective orally as either raw pancreas, lecithin or 
choline, and which they believe to be a “fat metaboliz- 
ing hormone,” concerned in the normal transport and 
utilization of fat. 

The application of these experimental observations 
to therapeusis in man was attempted by Judd, Kepler 
and Rynearson (11), who administered choline and 
betaine to two patients with fatty metamorphosis of 
the liver (biopsy) accompanied by hypoglycemia, but 
no beneficial effects were observed. Dragstedt and his 
co-workers (12) e.xhibited lipocaic to patients mani- 
festing diabetes mellitus in association with hepa- 
tomegaly and noted a decrease in the size of the liver. 
A similar effect was observed by Grayzel and Radwin 
(12 a) in three cases of juvenile diabetes mellitus 
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treated with" a jiancreatic extract prepared according 
to the method of Dragstedt et al. .In a presumptive 
case of fatty metamorphosis of the liver ( ? portal cir- 
rhosis), Snell and Comfort (13) reported a rapid de- 
crease in the size of the liver and an improvement in 
the hepatic function during the first twelve days of 
lipocaic therapy. Their patient had also received an 
increased carbohydrate diet both before and during 
such therapy. In no instance, however, have the effects 
of this substance been observed in a proved human 
case of fatty metamorphosis of the liver. 

We have had the opportunity of administering lipo- 
caic to a patient with marked fatty metamorphosis of 
the liver associated with diabetes mellitus, correlating 
the clinical observations with the results of liver 
function and glucose tolerance tests and with the gross 
and histologic appearance of the liver both before and 
after treatment. The findings are so striking as to 
merit this report. 

CASE REPORT 

J. S., a white female, aged 59, a hou.sewife, was ad- 
mitted to the .Mandel Clinic on March 3, 1937, complaining 
of weakness and shortness of breath. For 4-5 years, she 
had noted a sharp, sticking pain over her heart, which 
pain appeared when she became emotionally upset or after 
working hard, and which was accompanied by dyspnoea. 
Three months ago, dyspnoea became more noticeable 
following exertion, and a rather striking degree of weak- 
ness was evident, both of which symptoms had persisted. 
She had gained 20 pounds (9.1 Kg,) in weight during the 
last six months without apparent increase in food intake. 

Past History: During her first pregnancy, at the age of 
23, she had gained 30 pounds (13.G Kg.) in weight and 
noted the development of facial hirsutism. In the subse- 
quent eight years, she gained an additional 20 pounds (9.1 
Kg.), her w'eight remaining constant thereafter, until the 
onset of the present illness. In 1933, a hysterectomy was 
performed for the removal of uterine fibroids. The re- 
mainder of the history was non-contributory. 

Physical examination revealed a rather obese, well de- 
veloped individual who did not appear acutely ill. Dys- 
pnoea and orthopnoea were conspicuously absent. There 
was an excessive growth of hair on the face and to a lesser 
extent on the forearms, lower extremities and lower ab- 
domen; a sparse growth was pre.sent on the areola of the 
breasts. The heart was slightly enlarged to the left. A 
short, soft, blowing, systolic murmur w.is audible at the 
apex, and was transmitted to the lower sternum; a similar 
murmur was heard at the first and second right inter- 
spaces. The pulse was 90 per minute, regular and of goo<l 
quality. A marked diastasis recti and a slight umbilical 
hernia were present. The liver edge descended 10 cm. 
below the costal margin in the mid-clavicular line on in- 
spiration. It was smooth, sharp, of increased consistency 
and moderately tender on pressure. Only slight pretibial 
pitting edema was noted. The blood jire.^sare was 185 
systolic and 95 diastolic. No other phy.sical abnormalitie.-s 
were found at this time. The urine wa.s normal. A two 
meter film of the heart and aorta revealed a .^lightly in- 
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Chai't 1. Showing the eiifect of lipoeaic upon the function of the liver and upon the 
blood cholesterol. Note the normal response to the bromsulphalein, hippuric acid and 
glucose tolerance tests and the rise in blood cholesterol after treatment. (Normal fasting 
blood sugar according to method employed: 60-95 mg. per 100 co. blood). 


creased cardiothoracic ratio (14.3/27.7 cm.), a normal 
cardiac outline and a calcific plaque in the aortic arch. 
Having shown no response to digitalis and rest after a 
period of four weeks, she was admitted to the Michael 
Reese Hospital on April 17, 1937, for observation (seiwice 
<if Dr. Sidney Strauss). Her temperature was 98.0 F.;' 
pulse 90 and respirations 18 per minute. Weight 193 
pounds (87.8 Kg,). Physical examination elicited the 
same findings as recorded above. The urine was negative 
except for a trace of albumin. Blood examination; Hemo- 
globin, 65 per cent; erythrocytes, 4.1 million; leucocytes, 
7000; differential formula, normal. Sugar, 97 mg. per 100 
cc. blood (normal, 60-95 mg.) ; non-protein nitrogen, .38 
mg.; cholesterol, 176 mg. Wassermann and Kahn tests, 
negative. Electrocardiogi’am : Rate 88. P-R interval 0.16 
sec, QRS up in leads 1 and 2, small and slurred in lead 3. 
S-T, and, are slightly depressed. T is inverted in leads 1 
and 2, and inverted and small in lead 3. QRS mainly up. 
Sinus rhythm. 

Tentative diagnosis: 1. Obesity. 2. Hypertension. 3. 
Arteriosclerotic heart disease with slight cardiac hyper- 
trophy; arteriosclerosis of the aorta. Sinus rhythm. 4. 
Secondary hypochromic anemia. 5. Exclude ovarian, 
adrenal and pituitary disease as the cause of the hirsutism. 

The therapy consisted of bed rest, digitalis and an 800 
calorie diet. On the third day of admission, her pulse rate 
was 80 per minute. The visual fields were normal. Roent- 
genograms of the sella turcica were normal. A fasting 
blood sugar of 190 mg. was obtained on the fifth day. May 
3, a glucose tolerance test," injecting 50 cc. of 50 per cent 
glucose intravenously, yielded the following results: Past- 
ing control, 158 mg.; after 15 minutes, 303 mg.; 1 % hours, 
202 mg.; 2 hours, 181 mg. (Chart 1). On the same day the 
blood calcium was 10 mg. per 100 cc. blood; phosphorus 
1.3 mg. (normal, 2-3 mg.). 

Although the weakness was less marked, her general 

*AU tolerance te>t-s ttcre perform^ by Dr. Rachmicl Levine of 

ihe Department of MclaboHsm. 


condition after 2% weeks had shown little if any improve- 
ment despite the fall in blood pressure to 150 systolic and 
80 diastolic, a pulse rate of 72 per minute and a loss of 20 
pounds (9,1 Kg.) in weight. The liver had not receded in 
size, and was still tender on pressure and of increased con- 
sistency. It seemed apparent at this time, that the disorder 
of the liver was unrelated to the cardiac state, and that a 
diagnosis of hepatic cirrhosis was more tenable. 

On May 5, the icterus index was 5; van den Bergh test: 
direct, faint delayed positive; indirect, faint immediate 
positive. May 7, the hippuric acid test of liver function re- 
vealed an excretion of only 49 per cent of normal (1.48 
Gm. in terms of benzoic acid).t Pneumoperitoneum dis- 
closed a globular mass, believed to be an arrhenoblastoma 
of the ovary, located in the right side of the pelvic cavity. 
For the first time, a glycosuria was detected on this day, 
the maximum daily excretion prior to operation being 6 
Gm. On May 9 the bromsulphalein test revealed 20 per 
cent retention at the end of 30 minutes (Chart 1). The 
blood sugar was 173 mg.; weight, 177 pounds (80.5 Kg.). 

A laparotomy was performed on May 12 by Dr. M. L. 
Leventhal, and a slightly enlarged, freely movable, right 
ovary (fibroma theca cellulare [Dr. 0. Saphir]) was re- 
moved. The left ovary was shrivelled, small and hard. The 
liver was enlarged and appeared grossly fatty, yellowish 
and mottled. The gall bladder was distended and contained 
a palpable, freely movable gall stone. Upon request, a 
section of the liver was removed for biopsy and fixed in 
Zenker's solution. 

Histologic e.xamination (Figs. 1 .A and B); The archi- 
tecture of the liver is barely recognizable. Throughout 
most of the section, the liver cells are swollen and the 
cystoplasm is clear, filled with large round vacuoles and 
does not take the stain ; the nuclei either do not stain or 
are displaced to the periphery of the cells, presenting a 
signet-ring” appearance. In a few areas, more normal 
appearing liver cords are seen, the cells of which are 

TNormal, 3.0 Gm. Limits of normal— 86-110o'o excretion (14). 
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Pig. 1. Photomicrographs of the liver before treatment, shoeing 
marked fatty infiltration and degeneration (fatty metamorphosis). 
Hematoxylin and eosin stain. A . — X 140. B. — X 300. 


swollen, their cytoplasm, faintly eosinophilic, coarsely 
granular and occasionally vacuolated, and the nuclei, pale, 
VMicuIar and centrally placed. The sinusoids are obliter- 
ated by the markedly swollen liver cells. In the periportal 
areas, there are focal accumulations of lymphocytes with 
occasional polymorphonuclear leucocytes. The central veins 
are normal. Diagnosis: Marked fatty metamorphosis of 
the luer. 

Post-operatively, the diabetes became worse, the daily 
increasing to a maximum of 22.8 Gm. on 
e third day, accompanied by acetonuria, 1 to 2 plus; and 
gradually decreasing to normal on Jlay 21. On May 23, 
convalescence was complicated by a carbuncle of the sacral 
region, which required prolonged postoperative care. The 
aiet.ary management consisted of C 150 P 70 F 70 on 
calorie soft medical diet from May 

j “ July 4^ anj Q jQQ p 75 p Qo jyjy .j jg p},e 

t°-^ requirement was 350 units, administered be- 

"een .lay 17 and June 26. She was discharged from the 


hospital on July 8, at which time the hepatic findings were 
unaltered. Her weight was 165 pounds (75 Kg.). 

She returned to the Mandel Clinic on July 23 and 
periodically thereafter. Although a diet of C 100 P 75 F 
100 was prescribed, she rarely ate this amount. On August 
12, a glucose tolerance test (50 cc. of 50 per cent glucose 
intravenously) resulted m the following blood sugar 
values: fasting, 80 mg.; after Mi hour, 151 mg.; m hours, 
181 mg.; 2^: hours, 131 mg.; 3 hours, 130 mg. (abnormal). 
On September 27, the bromsulphalein test again disclosed 
20 per cent retention of the dye at the end of 30 minutes. 
The liver had remained 10 cm. below the costal margin in 
the mid-clavicular line on inspiration, was moderately 
tender on pressure and of increased consistency. The 
urine had been sugar-free since May 2J. 

Through the generosity of Dr. Lester R. DragsUdt, a 
supply of “lipocaic” was obtained, and on September 23, 
a daily dose of 76 grains (5 Gm.) orally was prescribed 
for the patient. She was observed subsequently at weekly 
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Fig. 2B 


Fig. 2. Photomicrographs of the liver after 88 days of lipocaic 
therapy, showing only slight fatty metamorphosis of the liver. 
Hematoxylin and eosin stain. A. — 130. B. — X 300. 


intervals. During the first week she seemed “groggy” and 
tired, and frequently felt "flushed"; these symptoms gi-adu- 
aliy disappeared. During the examination at the end of 
the second week, the patient remarked that the liver was 
“not tender” on pressure. After four weeks of therapy she 
felt "lots better,” i.e. stronger. Although the size and con- 
sistency of the liver had shown no change, tenderness 
could not be elicted on firm, deep pressure. Weight 169% 
pounds (77 Kg.). At the end of six weeks, the liver was 
still of the same size but the edge seemed thinner and less 
resistant During the seventh week, there was a marked 
diarrhoea with 12 — 15 loose stools daily, lasting for six 
days. At this time, the edge of the liver was 6 cm. below 
the costal margin in the mid-clavicular line on inspiration; 
the consistency was distinctly decreased and the edge defi- 
nitely thinner. In the subsequent week, the patient re- 
gained 2 pounds in weight. The physical findings noted 
at the preceding examination were confirmed. Nine weeks 
after therapy was begun, the bromsulphalein test was 


repeated, revealing less than 10 per cent retention at the 
end of 30 minutes. On the following day, December 1, the 
hippuric acid test showed 108 per cent excretion (3,23 Gm. 
in terms of benzoic acid) (normal). After ten weeks of 
therapy the patient felt “fine” and had no complaints. 
The liver edge was 4 cm. below the costal margin on in- 
spiration, non-tender and of normal consistency. At the 
next visit (eleventh iveek), she gave a history of severe 
sticking pain in the right hypochondrium of 3 days’ 
duration. The liver edge was 1.5 cm, below the costal 
margin in the mid-clavicular line on inspiration. During 
the twelfth week, she had another severe biliary colic last- 
ing for one day. Examination revealed no new findings 
except for a palpable globular mass in the right hypo- 
chondrium, extending below the edge of the liver. A diag- 
nosis of cholelithiasis with probable hydrops of the gall 
bladder was made and surgical intervention advised. 
Throughout this, period of observation, the fasting blood 
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sugar values ranged from 89 — 105 mg., and the urine was 
consistently sugar-free. 

She was readmitted to the Michael Beese Hospital on 
December 21, 1937. Her temperature was 98.G P, pulse 
68 and respirations 18 per minute. Weight 171% pounds 
(78 Kg.) The slight pretibial pitting edema, which was 
again noted, was probably due to a peripheral circulatory 
disorder. The blood pressure was 156 systolic and 88 dias- 
tolic. The urinalysis was negative. Blood examination: 
erythrocytes, 4.75 million; hemoglobin, 70 per cent; 
leucocytes, 11900. Sugar, 88 mg.; non-protein nitrogen, 
38 mg.; total cholesterol, 348 mg.; cholesterol esters, 154 
mg.; icterus index, 10; Van den Bergh, direct, delayed 
positive; indirect, immediate positive. 

On December 24, she was operated upon by Dr. R. B. 
Bettman. A hydrops of the gall bladder, with a gall stone 
impacted in the cystic duct and two others lying in the 
fundus, was found and removed. The liver was remark- 
ably different from its earlier appearance. Whereas it had 
been yellowish and mottled previously, it was now uni- 
formly reddish brown in color, and normal in size and 
consistency. A specimen of the liver was again obtained 
for biopsy and preserved in formalin. 

Histologic examination (Figs. 2A and B) reveals a 
strikingly different picture. The architecture is clearly 
recognizable now. The liver cords are still swollen. The 
cytoplasm of the cells is coarsely granular and stains more 
deeply. Only occasional liver cells are filled with large 
round vacuoles. The nuclei are pale, vesicular, round or 
oval and, for the most part, centrally placed, an oc- 
casional cell exhibiting an eccentric nucleus. The sinusoids 
are compressed by the swollen liver cords. In the periportal 
areas, occasional accumulations of lymphocytes and poly- 
morphonuclear leucocytes are seen; the connective tissue 
is not increased. The central veins are normal. Diagnosis; 
Slight fatty metamorphosis of the liver. 

Her post-operative course was uneventful, and the urine 
remained normal throughout. December 31, the fasting 
blood sugar was 110 mg.; total cholesterol, 288 mg. On 
January 3, 1938, a glucose tolerance test, injecting 50 cc. 
of 60 per cent glucose intravenously, revealed the follow- 
ing blood sugar values: fasting, '87 mg.; after % hour, 
182 mg.; 1% hours, 108 mg.; 2% hours, 83 mg.; 3 hours, 
69 mg. In the light of Soskin and Mirsky’s work (16), 
thi.s normal tolerance curve may be interpreted as indi- 
cating recovery in hepatic function. She was discharged 
in good condition on January 4, 1938, twelve days after 
operation. Lipocaic therapy, discontinued during the post- 
operative period, was resumed on this day. 

On February 2, the total blood cholesterol was 354 mg. 
per cent; cholesterol esters, 156 mg. per cent. She has 
been observed at bi-weekly intervals and has remained in 
good condition. 

COMMENT 

The remarkable recovery in the functional capacity 
(Chart 1) and in the gross and histologic appearance 
of the liver, as observed in this instance of fatty meta- 
morphosis following treatment with lipocaic, is of con- 
siderable clinical interest. In critically establishing 
the therapeutic effect of any medication, however, it 
IS requisite that the role of the natural course of the 
disease as well as the incidental effect of .all con- 
temporaneous factors be excluded. To fulfill these re- 
quirements, our patient was carefully observed for 
138^ days before instituting lipocaic therapy, .and 
during this period no medication was prescribed. 
Further, the diet wms maintained at a low carbo- 
hydrate level in oi-der to obviate the regenerative 
elfcet upon the liver known to follow a high carbo- 
hjdrate intake. Repetition of the liver function and 
glucose tolerance tests in conjunction with the physical 
indings indicated a static condition in the liver prior 


to treatment with lipocaic. It is clearly evident that 
the insulin given during the post-operative course, if 
in any way influential, would have manifested its 
beneficial effects during the control period. Similarly, 
the early weight loss can be of no significance, for her 
weight at the time of the respective biopsies was 
practically the same. 

The photomicrographs of the liver before treatment 
(Figs. lA and B) are in all respects identical to those 
of depancreatized dogs (2, 6, 10, 17), and the second 
specimen (Figs. 2A and B), obtained after 83 days 
of lipocaic, is histologically indistinguishable from 
the appearance of the regenerated liver of dogs follow- 
ing raw pancreas, lecithin, clioline or lipocaic therapy 
(2, 6, 10, 17). Experimentally, more than 16 weeks of 
pancreatic feeding are necessary to effect a return to 
the normal fat content (18). Hence, had our second 
biopsy been made after a longer period of treatment, 
it seems likely that further histologic improvement 
would have been manifest. 

Another interesting phenomenon not nece.ssarily 
related to the fat mobilizing principle of lipocaic is 
the development of h>T5ercho!esterolemia following 
treatment. Although this finding is not in agreement 
with that of Grayzel and Radwin (12a) in juvenile 
diabetics, nevertheless, it parallels the observations of 
Chaikoff and K.iplan (19) on depancreatized dogs re- 
ceiving raw pancreas. Moreover, the rapid fall in the 
cholesterol level, noted in dogs when pancreatic feed- 
ings were discontinued, was likewise observed in our 
p.atient during the post-oper.ative course when lipocaic 
was withheld, the previous level becoming rees- 
tablished after lipocaic was resumed (Chart 1). It hiTS 
been found (18) that the substance in raw pancreas 
effective in elevating the blood cholesterol is thermo- 
labile, thus being different from the essential factor 
in lipocaic and from choline, both of which are thermo- 
stable. 

The appearance of incre.ased amounts of sugar in 
the urine, usually observed in dogs during recovery, 
did not occur in this p.atient. This finding, however, 
has also been reported missing in some dogs (5a and 
5d). It must be remembered that the increased hyper- 
glycemia and glycosuria following treatment does not 
represent a primary exacerbation of these symptoms, 
but merely a return to the state of affairs which 
existed before the fatty metamorphosis of the liver 
occurred. Hence the occasion.al failure of these effects 
of choline or lipocaic to appear, as in our case, may 
be due to either of two circumstances: It has been 
shown that an irritative pluase precedes the depression 
of liver function caused by toxic agents (16). It is 
therefore possible that our patient had not progre.ssed 
beyond the irritative phase, and that her carbohydrate 
tolerance had not yet spontaneously improved prior to 
lipocaic administration. Under these circumstances, 
no return to decreased tolerance was to bo expected 
after treatment w.as begun. This explanation, how- 
ever, is not in accord with the initi.ally impaired liver 
function of our p.atient, .'is .shown by the results 
of the bromsulphalein, azorubin-S and hippuric acid 
tests. A more likel.v e.xplanation of the lack of in- 
cre.ased hyperglycemia and glycosuria is b.a.=ed upon 
the recent obsen'ations of Soskin (20), who found 
that prolonged or repeated fatty metamorphosis of the 
liver in depancreatized dogs may result in irreversible 
depre,ssion of liver function. In .such c.a.ses the fat 
disappears from the liver under the influence of 
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choline, but gluconeogenesis does not return to its 
previous vigour. The degree of permnnent liver im- 
pairment which accompanies the phenomenon may not 
be detectable by the ordinary liver function tests, but 
is reflected in the 24-hour blood sugar variation (21). 

Finally, whatever may be the mechanism by which 
the results of lipocaic have been attained, whether by 
its action as a honnone, or by virtue of its effect upon 
choline metabolism, or both, its beneficial effects in 
this patient are clearly defined, and represent the 
clinical counterpart of the findings observed in ex- 
perimental animals. 

SUMMARY 

A proved instance of recovery from fatty meta- 
morphosis of the liver associated with diabetes melli- 
tus following treatment with lipocaic is recorded. 
Biopsy studies made before and after treatment were 
coi-related with the results of liver function and 
glucose tolerance tests, cholesterol determinations and 
with the clinical course. The changes obseiwed repre- 
sent the clinical counterpart of the findings noted in 
experimental animals. 

Note: The author acknowledges with pleasure the as- 
sistance extended to him by Dr. S. Soskin. 
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DISCUSSION 

DR. ALBERT M. SNELL (Rochester, Minesota) : I 
was happy to have the opportunity to hear this interesting 
repoi-t by Doctor Rosenberg. It seemed to me this es- 
tablishes without much question the value of the adminis- 
tration of lipocaic in fatty metamorphosis of the liver 
associated with diabetes; perhaps in some of the earlier 
cases reported by Judd, Kepler and their colleagues, the 
patients would have been benefited had the use of choline 
been continued for a longer period, or it is quite probable 
that lipocaic alone would have been of benefit had it been 
available at the time 

There is one other condition in which lipocaic is of 
clinical value; namely, in complete destruction or atrophy 
of the pancreas. At the clinic we have records of one 
patient who had proved pancreatic lithiasis; a very large 
fatty liver; ascites; edema; and who retained brom- 
sulphalein. All of the hepatic changes and other symptoms 
disappeared under treatment with lipocaic, the diabetes 
persisting about as before. We have had this man under 
observation for about two years and a recent report indi- 
cates that he is well; his liver is not palpable and he is 
able to work every day. 

Doctor Bollman recently has attempted to determine 
whether lipocaic is a general protective substance against 
fatty metamorphosis of the liver. His dogs were given 
alcohol to the point of intoxication twice a day and a diet 
high in fat and moderately deficient in carbohydrate and 
protein. The normal fat ratios were reversed by this pro- 
cedure. One animal, which received 0.5 gm. of lipocaic per 
kilogram of diet, had almost a normal quantity of liver fat 
and the concentration of glycogen in the liver was rela- 
tively high. Unfortunately, two subsequent animals which 
were given large doses of lipocaic and the same diet failed 
to be similarly protected. Doctor Bollman is continuing 
these experiments and it may be possible for him to show 
that lipocaic has some protective effect against fatty meta- 
morphosis of the liver. 

DR. EARNEST H. GAITHER (Baltimore, Md.) : Dr. 
Rosenberg asked me some time ago to discuss this paper. 

I am sure we all feel a deep sense of gratitude to Dr. 
Rosenberg for his excellent and enlightening presentation 
of this most important subject. 

The work is quite new, and we shall anticipate the 
results of further research; these, I fee!, will tend defi- 
nitely to prove the claims made by those workers who 
have developed this new theory based upon what at this 
moment seem quite solid and convincing facts, i.e., those 
studies by Dragstedt, Prohaska and Harms, who prepared 
a fat free alcoholic extract of beef pancreas (“lipocaic”) 
which, when fed to depancreatinized dogs, proved as 
effective orally as either raw pancreas, lecithin, or choline, 
in preventing or curing fatty metamorphosis of the liver; 
they believe this to be a “fat metabolizing hormone”, con- 
cerned in the normal transport and utilization of fat. 

It was indeed a stroke of good fortune that Dr. Rosen- 
berg had the opportunity of administering lipocaic to a 
patient with marked fatty metamorphosis of the liver 
associated with diabetes mellitus, thus correlating the 
clinical observations with the results of liver function and 
glucose tolerance tests, and with the gross and histologic 
appearance of the liver both before and after treat- 
ment. Dr Rosenberg has most convincingly presented the 
striking results. 

This new method of attacking fatty metamorphosis of 
the liver associated with diabetes mellitus, seems at this 
time to be an outstanding achievement, and we shall hope 
that other workers will carry on researches in this 
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domain in order to provide a large group which will defi- DR. DAVID H. ROSENBERG (Chicago, 111.) : I have 

nitely prove the claims and values of this method, which nothing further to add except to thank the discussants 
seems to posses true merit. for their generous and interesting remarks. 
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A REVIEW of the literature reveals many contro- 
versial points regarding the factors concerned in 
bile secretion and bile salt metabolism. Little is known 
regarding the precursor substances of the bile acid 
molecule, however, it seems certain that some of the 
amino acids and vitamins A and D are related to bile 
acid synthesis (1-7), and that bile acids are formed 
only by the hepatic epithelium (8-10). Although bile 
acids and cholesterol or its oxidation products are 
closely related structurally (11), there is no experi- 
mental evidence indicating that the latter are related 
in vivo to bile acid synthesis (12). Protein in the diet 
increases, while carbohydrate feeding diminishes both 
volume and bile acid secretion (1, 13-19). The close 
relationship between bile acid production and urinary 
nitrogen e.xcretion indicates that bile acid production 
is intimately related to protein metabolism (21, 22). 
Fats and soaps are known to influence the flow of bile 
in the intact animal by their effects on the extra- 
hepatic biliary system, however, the effect of fats on 
the activity of the hepatic cell is controversial (13, 
17, 23-28). 

There is considerable difference of opinion regard- 
ing the effect of drugs on hepatic secretory activity. 
This is due in part to the comparison of results ob- 
tained by acute e.xperiments on anesthetized animals 
with those from chronic fistulous dogs, and in part to 
inadequately controlled experimental procedures with 
large experimental errors. In order to conserve space, 
the reported effects on bile flow of some of the more 
common drugs are tabulated in Table I. 

It should be pointed out that in most previous 
studies on bile secretion conclusions, with few excep- 
tions, have been based on changes in bile volume. It is 
desirable, at this point, to distinguish between two 
types of secretory activity, namely, (a) the secretion 
of water which increases the volume-output of bile 
without regard for the quantitative amounts of the 
various constituents, and (b) the secretion or ex- 
cretion of the individual biliary constituents other 
than water. Our interests have been directed toward 
the latter. Before discussing the choleretic (increase 
in secretory or excretory activity of the liver) proper- 
ties of the drugs we have studied, it is necessary to 
consider, briefly, the chemical similarity of the more 
common bile acids, 
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THE BILE ACIDS 

Only traces of bile acids occur free in bile; es.son- 
tially all of the bile acids present are paired in peptide- 
like linkage with the sodium salt of either glycine or 
taurine. Neither tryptic digestion nor bacterial de- 
composition in the alimentary tract ruptures this 
combination (28. 29), thus, bile .acids are absorbed 
from the intestine in their original conjugated form. 
The glycine and taurine portion of the bile s.alt mole- 
cule is the same in all animals, but the cholic acid part 
of the molecule differs slightly in some animals. This 
difference is confined solely to the number and position 
of the hydroxy groups present. 

The determination of the structure of the bile acids 
has been an arduous task requiring almost a century 
for its solution, and the awarding of the Nobel prize 
in 1928 to Wieland and Windaus was a fitting tribute 
to the brilliant success of these investigators. All of 
the known bile acids have been submitted to dehydra- 
tion followed b.v hydrogenation to be converted into 
the OH-free parent compound. CIIOL.A.NIC acid. 
Cholic acid is the most comnion bile acid; its molecule 
contains three OH groups in positions 3, 7 and 12 
(3-7-12 trioxwcholanic acid). Desoxycholic acid occurs 
in the bile of some species in several isomeric forms; 
its molecule contains two OH groups. The desoxycholic 
acid of ox-bile and anthropodesoxycholic of human 
bile are the same substance (3-12 dioxycholanic acid). 
Isomers of this bile acid have been i.solated from goose 
bile, chenodesoxycholic (3-7 dio.xycliolanic) acid, and 
from hog bile, hyodesoxycholic (3-6 dio.xycholanic) 
acid. Litholcholic acid contains one OH group (3-oxy- 
cholanic .acid) ; it was first isolated from g.all stones 
and is found in significant amounts only in herbivorous 
bile. 

Another bile acid complex, occurring luaturally in 
bile in traces, but which does not concern the pre.sent 
considerations, is CHOLEIC acid; this is a stable 
combination of three or more molecules of 3-12 dio.xy- 
cholanic (de.soxycholic) acid in molecular combination 
with fatty acid. 

Aside from the bile acids occurring naturally in 
bile, there are commercial preparations in which the 
hydro.xj' groups have been oxidized to the keto- forms. 
These constitute the "dehydrocholic” acid.s; they are 
probably better known under the trade names “Dech- 
olin” and “Ketochol.” Such preparations are mixtures 
of mono-, di-, and tri- ketocholanic acid.-:. “Dccholiif 
is practically pure 3, 7, 12 trikelocholanic acid. 
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per cent, and fatty acids by 69 to 129 per cent. The 
increased bile acid output resulted from the presence 
in the bile of cholates administered in this bile acid 
preparation. 

Dechacid contains the conjugated bile acids of ox- 
bile which have been oxidized to the keto- form (con- 
jugated ketocholanic acids). This preparation was 
also choleretic when administered in daily doses of 3.6 
and 5 grams. Volume output was increased by 36 to 
79 per cent. Cholate excretion was unchanged (the 
oxidized derivatives contain no cholates, thus their 
presence would not be detected by the method used for 
analysis) but the total bile acid output W’as increased 
due to the presence in the bile of the administered 
keto-cholanic acids. (Keto-cholanic acids were determ- 
ined by a method devised at the Wilson Laboratories, 
Chicago) Cholesterol output was increased by 30 to 
110 per cent while pigment output was not materially 
altered. 

Decholin and Ketochol contain the oxidized, uncon- 
jugated bile acids of ex-bile (uneonjugated ketochol- 
anic acids), thus, they differ from Dechacid only by 
the fact that they are unconjugated. Five grams daily 
increased volume output by as much as 190 per cent. 
Cholesterol output was increased bj' 10 to 125 per cent 
with Ketochol, and decreased by 28 to 56 per cent with 
Decholin. Patty acid elimination was increased com- 
parably with all of the bile acid prepax'ations (by 14 
to 129 per cent). However, the oxidized, unconjugated 
preparations depressed bile acid synthesis, as reflected 
by cholate output, by 12 to 50 per cent. This latter 
finding has been observed by others (32). Due to the 
presence in the bile of keto-cholanic acids, total bile 
acid output (cholated plus ketocholanic acids) approxi- 
mated the cliolate output during the control period. 
Since the conjugated ketocholanic preparation (Dech- 
acid) did not suppress cholate synthesis in a similar 
manner one of two conclusions seems likely. Either 
the suppressed cholate output occurred as a mani- 
festation of to.xicity of “free” ketocholanic acid on the 


hepatic cells, or the synthetic activity of the hepatic 
epithelium was diverted to the function of conjugating 
the unconjugated oxidized bile acid molecules. 

ASPIRIN, in doses of fifteen or twenty grains daily, 
increased volume output by 3 to 98 per cent, however, 
total cholate excretion was reduced by 10 to 35 per 
cent in four of six dogs. Cholesterol output was not 
affected consistently, and pigment output was in- 
creased insignificantly in three of six dogs. It was 
found that salicylic acid was present in the bile in 
concentrations of 12 to 20 milligrams per cent; over 
eighty per cent appeared in the bile in conjugated 
form. 

SULPHANILAjMIDE was tested to determine if 
dosages comparable to those used clinically would pro- 
duce toxic manifestations in the liver (decreased bile 
acid synthesis) and to estimate the concentration of 
sulphanilamide in bile following its oral administra- 
tion such dosages. Administered orally in doses of 
ten and twenty grains (one to two grains per kilo), 
sulphanilamide produced no significant changes in bile 
secretion or in the biliary constituents. Likewise, ten 
grains daily had no influence on the choleretic action 
of ox-bile salts. Analysis of the bile in these experi- 
ments showed sulphanilamide to be present in concen- 
trations of four to eleven milligrams per cent, amounts 
which have been reported to be bacteriostatic for 
certain organisms. 

CALOMEL and AMMONIUM CHLORIDE were 
tested because of the clinical impression that these 
drugs are of value in promoting bile flow and in in- 
ducing clinical improvement in cases of “torpid” 
livers. Calomel in particular has long enjoyed the 
reputation of being a stimulant to bile flow. \^en ad- 
ministered in daily doses of 100 and 200 milligrams, 
the volume of bile flow was increased in only one of 
five dogs and decreased insignificantly in thi-ee dogs. 
Cholate excretion and cholesterol output were not 
altered significantly ; pigment output was increased 39, 
71, and 74 per cent in three dogs and not materially 
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altered in hvo. From this data it seems doubtful that 
calomel is of any value as a cholagogue. 

AJiarONIUM CHLORIDE, in doses of 15 grains 
daily, produced a questionably slight increased flow in 
three of five dogs and increased cholate output even 
less definitely. Cholesterol output was decreased by 17 
to 54 per cent in all experiments, and pigment was in- 
creased insignificantly in three instances. 

Since the usual trend of cholate output was less 
with many drugs studied than that observed with 
ammonium chloride, we desired to rule out the possi- 
bility that the amino groups from this compound 
might contribute to bile acid synthesis. Furthermore, 
since urea is known to be a strong diuretic we desired 
to learn if it might also increase bile flow. When urea 
was administered orally to three dogs in doses of 5 
grams daily, it appeared entirely inert so far as bile 
secretion was concerned. Thus, any changes in the 
constituents of bile as a result of ammonium chloride 
therapy were probably due to the relative acidosis that 
this drug must have induced in the dosages used. 

CALCIUM GLUCONATE was tested because of the 
relationship of bile to calcium absorption and because 
this drug is frequently administered in hepatic dis- 
ease. Given without bile this drug appeared to have 
no significant effect on bile output or the biliary con- 
stituents. Administered with o.x-bile salts in doses that 
are known to elevate serum calcium, calcium gluconate 
increa.sed the elimination of biliary constituents signi- 
ficantly in only one of four dogs. 

Mucin and Chondroitin were tested because these 
(Irug.s are of reputed clinical benefit in conditions 
which may be possibly associated with disturbed 
hepatic function (i. e, peptic ulcer, migraine, and also 
in Eck fistula dogs). Both drugs were without effect 
on bile secretion or the biliary constituents in bile 
fistula dogs. 

DISCUSSION 

Our data on bile secretion, which has been obtained 
by a quantitative method in rigidly controlled e.xperi- 
ments, indicates that a diet high in unsaturated fatty 
acids (linseed oil) produces a moderate choleresis and 
that, except for dog bile, the conjugated bile acids of 
o.x-bile (Bilron and Dechacid) .are the most satisfac- 
tory agents for inducing choleresis in the dog. Such 
preparations are true choleretics, i. e. they produce in- 
creased flow of biie and increased elimination of 
biliary constituents. Oxidized, unconjugated bile acid 
Iiydrochoieretics preparations (Ketochol and Decholin) 
act as hydrocholeretics, i. e., they increase chiefly the 
aqueous fraction of bile. The benzene derivatives, es- 
pecially salicylic acid, also fall in the latter category. 

It seems significant that the oxidized unconjugated 
bile acid preparations cause an absolute decrease in 
natural bile acid synthesis. Is this a manifestation of 
toxic effects on the hepatic epithelium? Certain hepato- 
toxins. for e.xample small doses of chloroform or phos- 
phoru.s and some cincophen preparations, act similarly. 
It is evident, in the case of the unconjugated keto- 
cholanic preparations, that the suppression of basal 
bile acid output cannot be attributed to the keto- 
groups in these oxidized bile acid molecules. If this 
were the case the conjugated, oxidized preparation 
(Dechacid) would likewise have decreased natural bile 
acid output. Ketocliol and Decholin differ from the 
latter only in that they are unconjugated, therefore, 
the question of conjugation must be pertinent. Though 


administered ketocholanic preparations are eliminated 
in part as such in the bile, the diminished cholate out- 
put is not the result of a simple substitution of keto- 
cholanic acid for cholic acid. As much ketocholanic 
acid appeared in the bile when the. conjugated form 
(Dechacid) was fed as with the unconjugated form 
(Decholin) ; yet the basal bile acid output was un- 
changed with the former and reduced by as much as 
50 per cent by the latter. Ketochol, which also depressed 
cholate synthesis, was accompanied by a considerable 
increase in ketocholanic acid elimination, which in- 
crease augmented the total bile acid elimination to 
that obtained with conjugated ox-bile salts. Our work 
indicates that a number of factors must be considered 
in the selection of a bile salt for therapeutic purposes, 
e. g., its systemic toxicity when used inti-avenously, its 
effect on the liver when given orally for long periods, 
its effect on the natural composition of bile, its hydro- 
choleretic effect, etc. 

Although the benzene derivatives tend to augment 
bile volume output there seems little indication for the 
clinical use of such preparations to stimulate bile flow 
when effective choleretics such as conjugated bile acid 
preparations are available. The reputed cholagog effect 
of calomel appears unwarranted from our data, al- 
though it does occasionally augment bile volume output 
slightly. Sulphanilamide, in ordinary doses has no de- 
pressing effect on hepatic secretory activity, nor does 
it interfere with the choleretic properties of ox-bile 
salts. It is eliminated in the bile in concentrations that 
may make its use in biliaiy tract infections and in 
tiTihoid carriers a rational practice. Studies on this 
problem are now in progress. 

SUJIMARY 

Using improved physiological and chemical methods, 
we have investigated the effects on bile secretion of a 
high fat diet, of bile salt preparations, and of certain 
drugs used clinically. Three of four commercial bile 
acid prepai-ations tested increased the output of 
cholesterol and biliary lipoids; linseed oil in the diet 
likewise increased the output of these constituents as 
ivell as the volume of bile. 

The conjugated bile acid preparations (Bilron and 
Dechacid) proved superior as stimulants to the flow of 
bile containing increased amounts of biliary constitu- 
ents. The oxidized, unconjugated preparations (Dech- 
olin and Ketochol) increased the aqueous fraction of 
bile but resulted in an absolute decrease in natural bile 
acid output. 

Salicylic acid increased bile volume output; calomel, 
ammonium chloride, ui’ea, calcium gluconate, mucin 
and chondroitin were without significant effect on bile 
secretion or its constituents. 

Sulphanilamide, administered orally in doses of one 
and two gi’ains per kilo, had no effect on hepatic secre- 
tory function and did not interfere with the choleretic 
properties of ox-bile salts. This drug was eliminated 
in the bile in concentrations that have been reported 
to be bacteriostatic for certain organisms. 
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A Modern Conception of Gastric Secretory Functions 

Based Upon Recent Investigations and Newer Interpretations 

By 

SAMUEL MORRISON, M.D * 

BALTIMORE. MARYLAND 


W HEN Oliver Wendell Holmes delivered his lecture 
on “The Contagiousness of Puerperal Fever” he 
actually pi-esented a theory supported by arguments 
based upon his own clinical observations as Avell as 
upon older material newly interpreted. Though much 
more scientific in his approach, Semmelweis could not 
have been more persistent than Holmes in impressing 
upon others his conviction with regard to the contagi- 
ousness of puerperal fever. It must be clear to most 
of us that contributions to medical knowledge often 
come piece-meal; all the data may not fit into a harmo- 
nious whole but the incomplete story often becomes a 
probable theory. I hope to make such a contribution. 

When the relationship of the stomach and pernicious 
anemia was discovered, a new field for the study of 
the gastro-intestinal tract was thrown open. Soon it 
became evident to some of us that entirely different 
interpretations could be placed upon older researches 
and that there existed in the gastro-intestinal tract 
not only an hematopoietic function but also an inti- 
mate motor and sensory overlapping as for example in 
the poorly understood phases of gastric secretion, 
which had not yet even begun to be explored. 

Without a complete understanding of the normal 
functions of the gastric mucosa it is hardly possible 
to interpret pathological changes satisfactorily. So 
much of the physiology of the gastric mucosa is be- 
yond our ken that successful therapy can hardly be 
applied when pathologic change takes place. Now we 
know that there is an hematopoietic function in the 
cells of the gastric mucosa and we are constrained to 
ask whether there are also other functions? 


GASTRIC ACHYLIA 

To begin then we would like to consider the subject 
of gastric achylia. During the past 5 years we have 
been led to conclude that gastric achylia is usually 
relative i-ather than absolute, false than true, partial 
than complete, functional than organic. It has been 
the experience of most of us that with the introduction 
and utilization of the fractional test meals and hista- 
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R d K Medicine. 

^ Ati The American Gastro-Enterolosical Association. 
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mine many achylias proved to be more apparent than 
real. Further observations disclosed that the gastric 
achylia associated with pernicious anemia was a defi- 
nite persistent achylia. The question arose as to 
whether the mechanism by which this achylia resulted 
was different from that associated with certain cases 
of gastric malignancy or gastritis. Studies of this type 
at first led to the conclusion that the difference was 
one of degree, not of kind, but it was difficult to ex- 
plain why pernicious anemia so rarely followed in 
long-standing cases of gastritis, even to the degree of 
atrophy, or was so infrequently associated with gastric 
malignancy. It appeared that either pernicious anemia 
was a more general disease than could be accounted 
for by a gastric locus alone or that it came about only 
as the result of a combination of gastric changes which 
occurred very infrequently in instances of gastric 
achylia due to causes other than pernicious anemia. 

INTRODUCTION TO NEUTRAL RED STUDIES 
In our clinic we have been able to observe and com- 
pare the reaction to numerous test meals with and 
without histamine. We had adopted the usual criterion 
for true gastric achylia, that is, failure of response to 
histamine. In the past 5 years we have become inter- 
ested in the ability of the gastric mucosa to excrete 
neutral red. These studies were at first confined to 
animals and later included humans. However, before 
analyzing the results it seems essential to remark how 
few observers realized the inherent possibilities of 
neutral red as a method of testing the viability of 
gastric mucosal cells. The literature is too abundant 
to summarize in this presentation but it is necessary 
to recall certain key studies which could be profitably 
reinterpreted today. For example, a careful review of 
many of the earlier contributions stress the almost un- 
believable fact that neutral red is specifically excreted 
by the oxyntic cell. There are dissenting observations 
but the consensus of opinion and the better controlled 
experiments link together, almost inseparably, neutral 
red excretion with the oxyntic cell. The importance of 
this observation is highly significant because it im- 
mediately introduces us to a possible method of separa- 
ting the stomach into various parts for study. In other 
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words, neutral red has segregated one cell for us and 
it has accomplished it far more usefully and exclu- 
sively than histamine or acid secretory studies m re- 
sponse to teat meals because, as has been and wip be 
pointed out, it is able to detect more minute functional 
capacities of this cell than these other methods. 

We. as well as others til, have obsei-ved that pyloric 
resection influenced and sometimes inhibited fundus 
excretion of neutral red. Two possible explanations 
were offered, one that a disturbance of the magen- 
stras.se eau.scd an interruption of reflex stimuli which 
exi.sted between the fundus and pylorus or second, that 
there w;is a hormonal basis, the hormone having its 
origin in tlie pylorus. Klein (2) has called attention 
to the achlorhydria following partial gastrectomy. 
This achlorhydria is due not to a loss of acid cells, as 
they are .‘.ituated in the body and in the fundus of the 
sfomach, hut to a loss of the antrum, through which 
the chemical stimuli of the food (secretagogues) act. 
However, a small dose of histamine which acts directly 
on the glandular cells .stimulates a normal secretion of 
hydrochU'ric acid. In other words, partial gastrectomy 
does not de.-jtroy the ability of the stomach to produce 
free acid hut only interrupts the natural train of 
events for the .secondai-y phase of the secretion of 
hyiircKhlovie acid. 

The imiiiicntion of all this work, in addition to the 
ob.servations ba.sed on reliable investigations that 
pernicious anemia stomach.s do not excrete the dye, is 
far-reaching. Neutral red becomes not only a test for 
true !ichyliii but also a method by which degrees of 
impairment of oxyntic cell function may be determined 
and perhaps akso a method of reinvestigating the e.x- 
i.stcnce of a po.ssible pyloric hormone. The mere fact 
that the neutral red excretoiy test seems to represent 
the la, St stage of mucosal activity before complete 
co.i.^atirin of o.x.vntic glandular functions is sufficient to 
make it replete with possibilities for studying gastric 
muco.sal functions. The test is definitely independent 
of psyrhic influence as was pointed out by Henning 
and .Turgens (31 in a series of ICl cases. Three of 
their cases demonstrated no secretion of free acid 
after lii.stamine but a rapid e.xcretion of neuti’al red. 

NEl’THAL RED OUR HYPOTHESIS 

.-\ careful con.sideration of neutral red studies added 
to our own invostigation.s made it rather clear that 
neutral red will detect more minutely than perhaps 
any other te.st including histamine whether the gastric 
mucous membrane has latent secretory and excretory 
po^.sibilities. Furthermore, and because of its selective 
elimination, it discloses direct information concerning 
oxyntic cell activity. 


THE CLINICAL DATA 

Henning and Bach (4) in an interesting discussion, 
concluded that clinically only the second phase of 
gastric secretion is studied; this held true for the 
aieohol-test breakfast, the caffeine test breakfast, as 
well as Ewald’s test meal. Therefore, it is obvious, 
they maintained that only a partial examination of 
gastric function is obtained and that no conclusions 
regarding the physiologic course of gastric secretion 
instituted by the psychic phase could be drawn. They 
introduced a method of studying both psychic and 
chemical phases of secretion and were able to evaluate 
the function of the individual parts of the stomach. 
According to their modern conception of the mechan- 
ism of secretion the chemical phase of the secretion is 
related to the function of the mucosa of the pylorus; 
a direct influence by chemical stimuli of the glands of 
the fundus presumably does not take place. The first 
peak of the physiologic activity curve is no doubt con- 
ditioned by the parenchyma of the fundus, stimulated 
by the vagus. This part of the curve tells nothing, 
therefore, about the functional condition of the glands 
of the antrum. The second rise of the acidity curve is 
due to the influence of the secretin on the glands of 
the fundus. This chemical part of the acidity curve is 
baaed, therefore, on the function of both parenchyma 
segments of the antrum as well as the fundus. Prom 
the behavior of these two segments of the acid secre- 
tion conclusions may be reached regarding the func- 
tion of the mucosa of the fundus as well as of the 
antrum, a possibility which may be considered as a 
refinement of our diagnostic methods dealing with the 
gastro-intestinal tract. It could be expected that by 
the aid of this method isolated functional disturbances 
of segments of the mucosa could be detected. Psychic 
inhibitions of the gastric secretion appeared at first 
during the first phase. This functional distui'bance 
may he designated as functional achylia of the fundus. 
The isolated achylia of the antrum is chai-acterized by 
the absence of the second phase and in the presence 
of a p.sychic phase in the combined acidity curve. The 
isolated antrum achylia is observed only in organic 
diseases. 

In a study (30 cases up to the present) which we 
are now carrying out we have been able to corroborate 
the greater part of these observations. We have also 
correlated the excretion of neutral red with these 
phases. In most instances we found a direct relation- 
ship between degree of acid secretion and rapidity of 
appearance of neutral red. This was especially marked 
in normal stomachs and in secondary gastric disorders. 
In all cases of pernicious anemia examined neither a 
psychic nor an organic phase could be demonstrated 
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nor did neutral red appear. In a case of malignant 
neutropenia there was an achylia during the psychic 
phase as well as during the 2nd phase. However, 
neutral red did appear in the 2nd phase in the 90 and 
115 minute specimens. We believe this signifies an 
incomplete atrophy or lack of function of gastric 
mucosa which probably would return to function if the 
primary disease could be improved. 

Interestingly enough, some of the asymptomatic 
gastric achylias were found to excrete neutral red and 
we were stimulated to inquire whether the excretion 
of neutral red could be interpreted in terms of suffi- 
cient gastric function to prevent symptoms. Our data 
are not sufficient at present to allow us to form any 
definite conclusions. We have also had cases of ap- 
parent achylia gastrica (0-10) in which neutral red 
was e.xcreted. Later these cases were found to have 
free acid and a high total acidit 3 '. We believe the ex- 
cretion of neutral red indicated a possible return of 
function. All of us have had the experience of ulcer 
symptoms in the presence of an achylia and actual 
ulcers have been reported. Though the observation 
is debatable it has been our experience that these 
patients are aided by alkalies and are sensitive to acid. 
It would seem that though apparently achylic they 
may later be capable of secreting their own acid. We 
have also had patients who demonstrated no secretion 
of HCl in the fasting analysis or after an Ewald test- 
meal but did excrete neutral red. Later a fractional 
meal showed normal gastric aciditj". The symptoms of 
such patients were usually exaggerated by acid-pepsin 
medication. 

The method of performing the combined gastric 
function test is very simple but is omitted here to con- 
serve space. We used a 1% solution of neutral red 
(ph. 5.5) autoclaved at 15 lbs. for 20 minutes. From 
the point of view of stability we also used a 1% solu- 
tion of neutral red the pH of which was adjusted to 
3.5 by the addition of normal hydrochloric acid. This 
was also autoclaved at 15 lbs. for 20 minutes. Both 
were tested bacteriologically before use. We also used 
the dye prepared freshly in water. However, the 
studies leading to the preparation of the dye are quite 
detailed and will be reported in another communi- 
cation. 

From these clinical observations, it seems to us that 
neutral red will aid in diagnosing both functional and 
organic achylias of the fundus since its excretion de- 
pends only on the integrity of the oxyntic cells. 

EXPERIMENTAL DATA 
The elimination of dye stuffs by the gastric mucosa 
in various pathological conditions of the stomach and 
the study of this elimination experimentally in animals 
have received rather extensive recognition. Howevei', 
the clinical application of this data and especially that 
of neutral red, has been rather sporadic and incom- 
plete. In order to furnish a working basis for our in- 
vestigations it seemed essential to repeat the study of 
dye elimination through the gastric mucosa (5). At 
present we are concerned with neutral red which we 
have been able to demonstrate in the oxyntic cell by a 
method (6) heretofore not used as far as we have 
been able to learn. This is an important contribution 
since the difficulty connected with the study of vital 
dyes is that they cannot easily be fi.xed in situ. It 
would require too much time and space to review the 
many procedures which we carried out before we were 


finally able to develop a successful fixation method 
and needless to say, we were at times skeptical of our 
supposition that neutral red which apparently finds 
many tissues of the body permeable could manifest 
selective elimination through the gastric mucosa. 
There can be no question, however, regarding the con- 
clusion we have reached that the parietal cells are the 
cells chiefly concerned in the elimination of neutral 
red by the gastric mucosa. Moreover, Kobayashi (7) 
was able to show that when the parietal cells secrete 
HCl in a high concentration, they secrete dyestuffs 
in a relatively large quantity; there was a parallelism 
between the two which was not true of pepsin. 
Henning, (8) too, by direct microscopic study con- 
cluded that dyestuff excretion is a function of the 
fundus glands, and that the antrum glands do not par- 
ticipate in this function. There are, of course, dis- 
senting views but in our work (6) we were actually 
able to fix the neutral red in the parietal cells, some- 
thing which had not been hitherto accomplished. The 
stain was definitely confined to the oxyntic or parietal 
or acid-secreting cells. 

Following a routine study of smaller laboratory 
animals, we decided upon the white rat as an un- 
usually favorable animal for this work, (6), since the 
observation was made that the fundus was definitely 
demarcated after the injection of neutral red. The 
stomach, too, was small enough for fixation in its 
entirety. 

Since the stomach is normally acid in reaction, it 
was decided to bring an aqueous or saline solution of 
neuti'al red in contact with hydrochloric acid and then 
to add various other agents. When a precipitate 
formed, that combination was considered a possible 
means of fixing neutral red in the gastric wall for 
most of the agents were really fixing agents. Every 
procedure singly and in combination used in carrying 
a section through to its i-esting place on a slide was 
tried without success until we chanced upon the 
report of Pfuhl who obtained excellent results wnth 
the "Susa” mixture of Heidenhain in retaining trypan 
blue. We decided to attempt its application to neutral 
red. Accordingly, the whole stomachs of rats (starved 
for twenty-four hours) were fixed, after the injection 
of 1 cc. intravenously of 1% aqueous neutral red, in 
the “Susa” mixture (corrosive sublimate 4.5 gm., 
sodium chloride 0.5 gm. ; distilled water 80 cc. to which 
was added immediately before use — trichloracetic acid 
2.0 gm., acetic acid 4 cc. and formol 20 cc.). They 
were then transferred from the fixative directly to 
90 per cent alcohol and during the course of the 
same daj’’ through absolute alcohol. (These steps are 
mentioned because in previous experiments the neutral 
red granules were dissolved out by various agents 
used in the fixing process. Water and the dilute 
alcohols were especially likely to wash out the dye). 
The stomachs were then carefully cut thi’ough longi- 
tudinallj' and passed into carbon disulphide (not previ- 
ously used), and then into a mixture of equal parts 
of carbon disulphide and soft paraffin. After 8 to 12 
hours in soft paraffin the halves were embedded in 
hard paraffin. Complete serial sections were made at 
5 to 7 microns, alternate sections being stained with 
phloxine-methylene blue as a control on localization of 
the parietal cells. The experimental sections of neutral 
red were carried through the alcohols, cleared, and 
mounted in neutral balsam. Examination of these 
sections showed that it was possible to retain the 
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neutral red dye, not as a pure red but as yellowish 
red, which could readily be detected in the canaliculi 
of the parietal cells. The localization of the neutral 
red granules corresponds exactly with the anatomic 
distribution of parietal cells in the phlo.xine-methylene 
blue preparations. The same results were obtained in 
dogs. 

Therefore, by the use of the “Susa" mixture of 
Heidenhain,’ neutral red granules were found to be 
selectively elimated by the parietal cells of the white 
rat’s and dog’s stomachs. Since the oxyntic cell se- 
cretes hydrochloric acid and excretes neutral red and 
since both of these functions are absent in true achylia 
gastrica it becomes clear that these two tests represent 
the most important method by which a diagnosis of 
true achylia gastrica may be reached. Jloreover, since 
the cessation of hydrochloric acid occurs long before 
the failure to excrete neutral red, as we have been 
able to demonstrate in animals and humans, it would 
appear that the HCL secretion function of the parietal 
cell is more sensitive to obnoxious agents than the 
neutral red excretory function but since many of the 
achylias excreting neutral red can be sho^vn to be 
false the conclusion that neutral red excretion is a 
better test of minimal degrees of parietal cell via- 
bility demands expression. Hurst has also directed 
attention to the ob.servation that the oxyntic are moat 
delicate cells. To this extent, therefore, the condition 
of achylia gastrica receives further elucidation. 

Furthermore, inasmuch as pernicious anemia I'e- 
mains the most outstanding disease of which true 
achylia gastrica is a part the question arises as to the 
importance of the oxyntic cell in that disease (9). It 
is possible that an understanding of the function of 
this cell may help to make clear some steps in the 
mechanism of the production of pernicious anemia. 
At any rate, as long as neutral red is excreted by the 
parietal cell there is a possibility that the reaction 
which interfered with cell function may be reversed 
or reestablished. Several cases of pernicious anemia 
have been reported in which apparent cure has re- 
sulted. One of the more recent was described by 
Davidson (10). In his case the stomach regained the 
power of secreting hydrochloric acid and pepsin and, 
in all probability, intrinsic factor. 

Finally not all dyes are excreted through the same 
channels. It seems probable that we may look for- 
ward to the possibility of determining the secretory 
ability of various portions of the stomach on the basis 
of their ability to excrete dyes. Kobayashi’s obser- 
vations are suggestive on this point. 

ADDITIONAL DATA 

In 1934 when Dodds, Noble and Smith (11) found 
that the posteidor lobe of the pituitary contained a 
substance capable of inducing a severe lesion of the 
acid-bearing area of the stomach and when later 
Dodds and Noble (12) discussed the relation of the 
pituitary gland to anemia and blood formation and 
reported the development of a definite severe macro- 
cytic anemia in a certain number of rabbits treated 
in this manner, it seemed possible that the problem of 
achlyia and pernicious anemia might be placed, at 
least in part, on an endocrine basis. In interpreting 
their results Dodds and Noble mentioned the possi- 
bility that the control of blood destruction by the 
reticulo-endothelial system may be vested outside the 
system itself and may reside in the posterior lobe of 


the pituitary gland. Finally, from their observations 
it seemed justifiable to them to consider the possibility 
of a hormonal connection between the postei’ior lobe 
of the pituitary gland, the stomach, and the blood 
picture. 

With these researches in mind we asked Dr. Dodd’s 
cooperation in an investigation of neutral red ex- 
cretion of the stomach. The experiments, carried out 
at our suggestion by Dr. W. G. Gutting, showed defi- 
nitely that in rabbits both dye and acid secretion are 
decreased by pituitrin administered intravenously. 
After the administration of histamine (subcutane- 
ously) and neutral red (intramuscularly) a copious 
secretion of acid and dye result, only to be practically 
annulled by pituitrin given at the height of secretion 
of acid and dye. It was demonstrated that acid and 
dye ran parallel, another proof that the oxyntic cell 
is concei'ned with the secretion of acid and excretion 
of dye, inasmuch as the pituitrin effect is specifically 
on the oxyntic cell. 

It would appear that these pituitary preparations 
can produce both an achylia and a macrocytic anemia 
by their specific effects on the oxyntic cells. In other 
words, interference with secretion of acid .and ex- 
cretion of dye and the production of a macrocytic 
anemia are all the outcome of destruction of oxyntic 
cells. It follows that the oxyntic cell may secrete the 
intrinsic factor. The.se results cannot be reconciled 
with the demonstration of Meulengracht, namely, that 
the pyloric gland region is the anatomical location of 
the antianemic principle. Both observations, however, 
can be reconciled on the basis of our conception 
which credits the pylorus with the possession of a 
hormone which acts like secretin and thus activates 
the oxyntic cell to secrete antianemic factor. In 
rabbits with o.xyntie cell destruction produced by pitu- 
itrin the pyloric e.xcitant or hormone is present but 
the oxyntic cells are unable to react to the stimulus. 
It does seem worthy of consideration that the potent 
pyloric powder of Meulengracht acts through the 
oxyntic cell and not directly upon the hematopoietic 
system. 

Recently Gutting,’ Dodds, Noble and Williams (13) 
reported that gastric secretion is markedly altered or 
abolished by any factor which prevents an adequate 
increase in blood flow to the stomach. They conclude 
that their investigations (14) indicate that the pos- 
terior lobe of the pituitary gland produces a substance 
which up to the present has not been dissociated 
chemically from the vasopressive principle, and which 
is necessary for maintaining the vascular system in 
such a state that it is capable of a smooth and regular 
activity, so that the blood flow to secreting glands 
such as the stomach may be co-ordinated with the 
secretion, following the application of an adequate 
stimulus. They believe their findings demonstrate a 
new relationship between the posterior lobe of the 
pituitary, the blood flow, and alimentary secretion; 
and they suggest an entirely new approach to re- 
search on disease in which there is a derangement of 
the alimentary function. Interestingly enough, Gannon 
has called attention to an achylia resulting from 
deficient blood supply incident upon stimulation of 
the sympathetics which in turn caused a contraction 
of the splanchnics. 

CONCLUSION 

As the result, therefore, of a careful consideration 
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of neutral red studies added to our o\vn investigations 
it seems rather clear that neutral red \vill detect 
more minutely than perhaps any other test including 
histamine whether the gastric mucous membrane has 
latent secretory and excretory possibilities. Further- 
more, and because of its selective elimination, it dis- 
closes direct information concerning oxyntic cell ac- 
tivity. 

GASTRIC MUCOSA-HEMATOPOIETIC 
FUNCTIONS 

Few investigators actually realized that the gastric 
mucosa played so important a role in hematopoiesis 
until the researches of Castle were so convincingly 
carried through. These “opened a sesame” which led 
to many fine contributions and hypotheses. However, 
there were many cases of pernicious anemia which 
could not be explained for one reason or another on 
the principles laid down by Castle and others. Many 
theories were offered. Among them I called attention 
(15) to the fact that a Meckel’s diverticulum oc- 
casionally contains the same cell elements which are 
present in the stomach and arguing by analogy it 
seemed perfectly logical to suppose that aberrant gas- 
tric tissue may be present in other parts of the body. 
Such heterotopic tissues are already familiar to us not 
only in Meckel’s diverticulum but also in the esopha- 
gus, pancreas and intestine. Before this Association 
at its meeting in May 1936, Minot considei-ed plausible 
ray suggestion that the gastric factor is perhaps also 
secreted by aberrant gastric tissue as in Meckel’s 
diverticulum. If this is worth consideration we may 
argue by analogy that the constant presence of 
gastric achylia is hardly co-incidental in pernicious 
anemia. Of coui-se it is possible that because gastric 
achylia is present gastric digestion is unable to 
elaborate from food the specific antianemic principle 
present in liver but it is also possible that the failure 
of the gastric mucosa to elaborate intrinsic factor is 
the result of the same process which causes gastric 
achylia. Moreover, the duodenum and possibly other 
parts of the digestive system also play an important 
part in pernicious anemia. In this instance a duodenal 
achylia may interrupt the elaboration of an antianemic 
substance. However, we have not been able to demon- 
strate such an achylia so that it is possible that the 
failure to elaborate the antianemic factor may simply 
be due to functional or organic dysfunction of the 
specific cell concerned in its elaboration. It would seem 
as Braun (16) concluded, that the hormone which is 
active in pernicious anemia is produced by both the 
gastric and duodenal mucous membrane of normal 
persons. The work of. Meulengracht would also lead to 
the same belief except that his demonstration of the 
antianemic potency of pyloric gland substance seems 
hardly capable of explaining many cases of pernicious 
anemia. Meulengracht and Schiodt (17) found con- 
siderable pepsin and rennin activity in the prepara- 
tions from the fundus and little in those from the 
wrdiac and pyloric portion of the stomach of swine. 
They concluded that pepsin and rennin are probably 
secreted by the fundus glands only and they established 
P ysiologic and anatomic dissociation between pepsin 
and the antianemic factor in the stomach. Greenspon’s 
work (18) although not substantiated in its major 
c aims, demonstrated the antagonism of pepsin toward 
e antianemic factor. But pepsin is secreted for the 
most part from the oxyntic cells of the stomach and 


estimates are given of from 25 to 80 times the secre- 
tion of pepsin by fundus cells as compared to pyloric 
cells. In fact some observers doubt any actual secretion 
of pepsin from pyloric cells. 

Now we come to a major theory which I hesitate to 
present. It runs thusly. We have independently been 
able to demonstrate that neutral red is eliminated 
selectively by the oxyntic cell of the stomach. It has 
also been shown that its quantitative excretion not in- 
frequently runs parallel to hydrochloric acid secretion 
and that it is influenced by the pylorus. Since pepsin 
tends to inactivate or antagonize antianemic factor it 
would seem to be poor bodily economy to have it se- 
creted by peptic cells; moreover, since failure to 
secrete hydrochloric acid and excrete neutral red, both 
concerned with oxyntic cell viability, determine the 
existence of true achylia and since without true achylia 
true pernicious anemia can hai'dly be presumed to 
exist, is it not logical to inquire into the possible role 
which the oxyntic cell plays in pernicious anemia? 
Even though complete gastrectomy may not be followed 
consistently by pernicious anemia it has occurred. Of 
more importance are three other factors: (1) the diffi- 
culty of excluding all oxyntic cell tissue as is shown 
by the recurrence of acid secretion after gastrectomies 
of various degrees, (2) the plausibility of the exist- 
ence of aberrant gastric tissue and thirdly, the time 
factor, namely, how long does it take to develop per- 
nicious anemia? The latter undoubtedly depends upon 
the diet and vicarious intestinal digestion as well as 
the amount of antipernicious anemia factor already 
stored up. 

In other words, we must investigate the gastric 
mucosal functions from the point of view of specific 
cell activity. To this end, we set out to perform a 
group of experiments based on the possible presence 
of a pyloroduodenal hormone and another group which 
would test the likelihood of the pepsin-inactivating 
theoi’y on the antianemic factor. We had in mind two 
possible hypotheses. The first supposed that if a 
pyloro-duodenal hormone e.xisted then the effect of 
pyloric-gland substance as reported by Meulengracht 
could hardly be directly potent but must act upon some 
other substance to produce secretion of antianemic 
factor m.uch as secretin acts. The second supposed 
that if depepsinized fundus could be shown to have 
antianemic properties then the oxyntic cell must be 
reconsidered as a potent source of intrinsic factor. 

HORMONE. OUR HYPOTHESIS 

Experiments (19) with various pyloric extracts 
suggest that a pyloric secretion may exist and the con- 
ception is offered that a composite pyloroduodenal 
hormone may participate in the elaboration of in- 
trinsic factor as well as hydrochloric acid. The belief 
is also expressed that the hormone may contain hista- 
mine as one of its constituents but does not depend 
upon histamine alone for its several functions. An 
hypothesis worthy of further investigation would 
credit the pyloroduodenal mucosa with the elaboration 
of a hormone which stimulates the secretion of an 
intrinsic factor by the gastric glands which, in turn, 
acts on food materials to produce substances that pre- 
vent pernicious anemia. 

THE CLINICAL DATA 

As a result of our previous studies the idea sug- 
gested itself to us that the pylorus (and duodenum) 
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may be the possessor of a hormone which foi'ms the 
activating or releasing stimulus for secretion of the 
“intrinsic factor of Castle.” In the past others have 
called attention to a pyloric (duodenal?) hormone, 
gastrin by name, which was thought by some investi- 
gators, to be fundamentally important in producing 
one phase of the gastric secretory cycle. Since these 
studies appeared before Castle*s contributions to the 
elucidation of the mechanism of pernicious anemia, 
the proof of the degree of potency of pyloric e-vtracts 
was judged primarily by the amount of acid their ad- 
ministration stimulated. Even with so definite an indi- 
cator the conclusions reached by different groups of 
investigators were in conflict. It has recently been sug- 
gested by us (19) that the gastric hormone (pylorus, 
duodenum) may be associated with the intrinsic 
factor. As a preliminary approach to the problem we 
decided to make pyloric e.xtracts using acid secretion 
as a numerical measure of their potencies and hoping 
to correlate acid secretion with intrinsic factor se- 
cretion. for it was our conception that a composite 
pyloro-duodenal hormone which stimulated acid se- 
cretion may possibly stimulate antianemic, intrinsic 
factor, .secretion. These increased secretions could be 
therapeutically tested in swine with macrocytic anemia 
produced by the method of Rhoads. This is an excellent 
and tremendous field of research wiiich figuratively 
begs all of you to enter it. 

Many workers are of the opinion that the py'Ioric 
hormone is identical with histamine but in reviewing 
the evidence in favor of and against the e.xistence of 
a pyloric hormone one is left rather in doubt, not only 
as to its identity with histamine but also as to its ex- 
istence. There is no question but that Meulengracht’s 
recent contribution 120) seems to have demonstrated 
that the pyloric gland region has antianemic potency 
but it is important to recall the older researches of 
Lim (21). Lim believed it probable that by adopting 
different methods of e.xtraction the order of potency 
of pyloric, cardiac, duodenal, fundic, jejunal and ileal 
extracts could be so altered as to obtain results similar 
to tliose of Popielski who found fundus extracts to be 
as active as those of the pylorus in stimulating di- 
ge.stive secretions. Consideration of this belief in the 
light of Greenspon’s work as well as in the light of 
some of our own researches now in progress, suggest 
a whole new field of gastric physiology. Moreover, on 
the basis of anatomical structure alone the fact that 
fundus and pylorus extracts may have equal potency 
must at least suggest that their mechanisms of activ- 
ity differ. 

Ivy (22) has reported that an acid extract of the 
pyloric mucosa, when injected hypodermically, stimu- 
lates gastric secretion. Crystalline histamine has been 
isolated from such an extract and Ivy believes that the 
evidence indicates that it is the sole secretory excitant 
of such extracts; that is, gastrin and histamine appear 
to be identical. However, it seems clear to most of us 
that histamine is not knoivn to be a stimulator of in- 
trinsic factor secretion and it would seem plausible to 
consider that a gastric hormone which has this 
property must be something other than histamine or 
something in combination with histamine. 

There is another interpretation of Meulengracht’s 
work which possibly offers a more consistent explana- 
tion of the various results obtained, especially in the 
light of our neutral red experiments. It is possible, 
for example, that the effect obtained after feeding 


pylorus powder is due to the activation of oxyntic cell 
to secrete its contents which may perhaps include in- 
trinsic factor rather than to the supposed presence of 
intrinsic factor in the pylorus powder. The absence 
of e.xcretion of neutral red in pernicious anemia 
stomachs demonstrates in my opinion, not only a 
failure of fundus secretory activity but also a failure 
of the normal activating stimulus supplied by the 
pylorus. In other words, this is a mechanism which 
we know already exists in the human organism as 
demonstrated in the mode of action of pancreatic se- 
cretin. If the fundus plays only a secondary role in 
pernicious anemia it would be difficult to e.xplain the 
remarkable consistency of achylia as well as the oc- 
casional changes observed in the microscopic studies 
of oxyntic cells. On the other hand, if duodenal, pyloric 
and cardiac powders are in realitj’’ activating sub- 
stances for fundus gland secretion an explanation is 
possible of certain cases in which acid secretion and 
inti’insic factor secretion have been known to return. 
This explanation includes the probable fact that 
neither pyloric gland region nor fundic gland region 
were entirely atrophied. In other words, both were 
ready to function when properly treated. It seems 
possible, therefore, that pernicious anemia is not an 
incurable disease, that it is, moreover, curable if the. 
treatment changes from substitution therapy to a tj^ie 
of therapy the purpose of which is to stimulate pyloric 
gland activity of the affected individual. Such therapy 
may include the administration of pyloric gland 
powder temporarily not only as substitution therapy 
but also as stimulative to the pyloric gland region 
which in the meantime must be relieved of any local 
lesion wliich interferes with its activity. The outlook 
is more optimistic than in diabetes because oral treat- 
ment is effective and the pyloric gland region is so 
widespread probably including many aberrant rests 
which make it altogether likely that proper stimulation 
will bring enough of them into activity to result in 
the cure of the disease. It is also not impossible 
to conceive that the pyloric (including duodenal) 
hormone or even histamine or some similar prepara- 
tion is the key to the cure of pernicious anemia. If 
Meulengracht's vvork is to be interpreted as it is in his 
article, then in cases of pernicious anemia the pylorus 
and duodenum may We expected to show some organic 
or perhaps some detectable functional impairment of 
secretion. However, reports of histological studies of 
the stomachs in cases of pernicious anemia, if report- 
ing any change at all in the stomach, usually stress 
oxyntic cell changes. 

That the appearance of peimicious anemia may not 
be an irreversible reaction is suggested by a number 
of observations. Castle (23) has pointed out that the 
deficiency of the gastric factor is apparently the domi- 
nant mechanism in Addisonian pernicious anemia in 
relapse. He believes it probable, however, that the 
gastric defect is relative rather than absolute. Gold- 
hamer (24) has demonstrated that the intrinsic factor 
of Castle is present in pernicious anemia stomachs but 
in decreased amounts while Castle and Jlinot (25) 
suggest that the existence of residual amounts of in- 
trinsic^ factor probably explains the “spontaneous” 
remissions sometimes formerly observed, especially 
under optimal nutritional conditions with high-protein 
feeding. Castle, Heath and Strauss (26) have demon- 
strated the recrudescence of gastric factor in one 
patient after treatment ivith liver extract. Such was 
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also apparently the case in the patients observed by 
Barnett (27). This observation probably explains the 
response of occasional patients with pernicious anemia 
to the oral administration of extrinsic factor, especi- 
ally of autolyzed yeast in large amounts. Castle (23) 
also calls attention to the demonstration of the re- 
crudescence of intrinsic factor in a patient with per- 
nicious anemia who originally secreted free hydro- 
chloric acid without intrinsic factor in the gastric 
juice. Strauss and Castle (28) point out that at least 
in some instances of pernicious anemia of pregnancy 
the administration of extrinsic factor before delivery 
may produce no effect upon blood formation. After 
delivery, however, this material may induce clinical 
improvement and a reticulocyte response which may 
then be augmented when normal juice is added. The 
disappearance of the intrinsic factor of the gastric 
juice during pregnancy is occasionally paralleled by 
the disappearance of the hydrochloric acid, which like- 
wise may return after the birth of the child. 

Suggestive also is the report of Sehiff and Tahl (29) 
that the oral administration of single doses of desic- 
cated hog’s stomach stimulates the secretion of free 
hydrochloric acid in normal persons and in patients 
with hypochlorhydria and apparent achlorhydria. The 
prolonged administration of desiccated hog’s stomach 
in cases of genuine achlorhydria or achylia gastrica 
may cause the disappearance of symptoms without the 
return of free hydrochloric acid. 

EXPERIMENTAL, DATA 
In our work (19) pig’s pyloric extract was used on 
dogs but inasmuch as there are conflicting opinions 
regarding the presence of the anti-anemic factor in 
the stomach of a dog the interpretation of some of our 
findings must be made with care. Nevertheless, Morris 
and his coworkers (30) have found dog’s secretion 
potent insofar as hematopoietic activity is concerned. 

The methods of preparation of our extracts from 
the pylorus mucosa of the hog’s stomach have already 
been published (19). The extracts were divided into 
4 portions as follows: supernatant and precipitated 
sodium hydroxide portions and supernatant and pre- 
cipitated hydrochloric acid portions. The original com- 
bined alkaline portions were tested pharmacologically 
and no depressor substances were found whereas the 
acid portions contained the equivalent of .0004 mg. 
histamine per 1 cc. Later determinations of other 
preparations disclosed that NaOH and HCl super- 
natant contained histamine-like substances whereas 
NaOH precipitated portion did not contain any de- 
pressor substances. Our HCl precipitated portion was 
not satisfactory; the observations were few and in- 
conelusive. Histamine controls were used throughout 
these observations. NaOH (S) was found to stimulate 
gastric acidity. It may be supposed that this is due to 
its histamine content but on the other hand, the HCl 
(S) as prepared by us, was impotent. The activity of 
NaOH (S) developed on standing 10 days. No potency 
was present before that time even when administra- 
tion was performed intraperitoneally and intraven- 
ously. A trypsin odor developed after 10 days but 
trypsin controls ruled out any part which it may play. 

These experiments have as their object the discovery 
of a possible active principle in pyloric extracts pre- 
pared^ by the method described. Since gastric acid 
titrations give quantitative readings, that index was 
used to detect any potency of the extracts. Thus far. 


there is sufficient evidence to stimulate further in- 
vestigation of the supernatant alkaline extract. This 
portion of the extract was found to contain histamine- 
like substances but its activity appeared after a period 
of delay during which there developed a trypsin odor. 
This odor was found not to be due to trypsin activity 
and it could not be due to peptic activity since it de- 
veloped when the pH was 7.8. It is possible that suffi- 
cient enzyme was present to break down a protein and 
release a hormone and it seems to us that this period 
of delay allows for the liberation of precisely such an 
active hormone which may contain histamine but is 
rather a composite hormone capable of stimulating not 
only acid and pepsin but possibly also intrinsic factor. 
Fonts, Helmer and Zerfas (31) believed that during 
their procedure of concentration by vacuum distilla- 
tion, a hormone was released or activated. 

This data does not refute the assumption that there 
may possibly be a pyloric hormone which operates as 
does pancreatic secretin. Pyloric gland therapy may 
simply be replacement therapy but it may, after its 
absorption, also stimulate oxyntic cells to secrete in- 
trinsic factor. Furthermore, it is worth considering 
whether the oxyntic cell is capable of two types of 
secretion, one an acid secretion which is external in 
nature, the other an intrinsic factor which may be 
primarily an internal secretion although it obviously 
also appears in the gastric juice. 

The author realizes that this part of the work is in- 
conclusive at its present stage of development but it at 
least suggests an approach to the demonstration of a 
pyloro-duodenal hormone. All previous researches on 
gastric hormones should be repeated and re-inter- 
preted on the basis of the newly discovered hemato- 
poietic functions of the gastro-duodenal region. We 
suggest that a pyloroduodenal hormone could have the 
same “double play’’ characteristics of the pancreatic 
hormone, secretin, which is formed by the epithelial 
cells of the duodenum under the stimulus of acid con- 
tents from the stomach, and only then is available to 
excite pancreatic secretions. Similarly, who knows but 
that the pyloroduodenal hormone may stimulate the 
oxyntic cells to secrete the intrinsic factor (also, but 
perhaps incorrectly, called addisin). We do not believe 
a pyloroduodenal hormone could be the intrinsic factor 
for in that case too, many inexplicable problems would 
arise, but if it were the “sine qua non” necessary for 
the production of intrinsic factor by the oxyntic cells 
then a possible logical theory presents itself. If we 
could conclusively and consistently demonstrate a 
potent pyloric extract it would remain (1) to deter- 
mine how closely this is related to histamine, (2) to 
correlate the gastric secretion it produces with in- 
trinsic factor secretion, and (3) if results warranted 
it to determine the therapeutic effect of the pyloro- 
duodenal hormone in increasing intrinsic factor se- 
cretion in swine with a pernicious anemia syndrome 
produced by dietary deficiency. 

ADDITIONAL DATA 

Granting, as all of us will, that pepsin only partly 
inactivates intrinsic factor it immediately is apparent 
that the gastric function would be very uneconomical 
if intrinsic factor were produced in peptic cells. It 
would seem that either intrinsic factor is produced in 
an independent cell or in the mucous or oxyntic cells. 
Careful studies in animals and man have not as yet 
disclosed any cells or group of granules, the special 
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function of which it is to secrete antianemic principle. 
I have made such studies under supervision and I have 
carefully reviewed (15, 32) the histological work of 
others as well as special staining methods without 
being able to shed any light on the exact locus of in- 
trinsic factor formation. Surely the cells of the pyloric 
gland region have no distinguishing granular charac- 
teristics. On the other hand, there are many corre- 
lations between intrinsic factor and acid secretions to 
stimulate the imagination and to suggest investi- 
gations. These are the inactivating property of pepsin 
which is a secretion primarily of the fundus glands, 
the practically constant association of achylia gastrica 
and pernicious anemia, the report of a possible as- 
sociation between polycythemia and duodenal ulcer, 
the absence of ulcer in pernicious anemia and the 
demonstration that destruction of oxyntic cell tissue 
by pituitary extracts, as noted by Dodds and his group, 
with the production of achylia and a macrocytic blood 
picture in rabbits, at least suggest that the oxyntic 
cell reacts in direct proportion to the amount of anti- 
anemic factor secretion and it is not a far cry to 
suspect that this same cell may have 2 functions, one 
an external secretion of hydrochloric acid, the other 
secretion, primarily internal, of antianemic principle. 

The unusual characteristics of the o.xyntic cells have 
been observed by authoritative investigators of the 
histology of the cells of the gastric glands. For 
e.xample, it is pointed out that each possesses a re- 
markable system of secretory canaliculi which dis- 
charges into the lumen of the gland. Might this 
possibly suggest internal secretion? Structural differ- 
ences corresponding to physiological changes are not 
easily made out. The parietal cells seem not to undergo 
any morphological changes in connection with the 
various stages of functional activity. 

Evidence suggestive of linking the manufacture of 
gastrin with the "mucoid” cells of the glands of Brun- 
ner, as well as with the pyloric glands of the stomach 
has been advanced by Murray (33). Murray found 
that w’hen that part of the duodenum which contains 
Brunner’s glands is used the secretion by the stomach 
is greater, more HCl and pepsin being produced. When 
parts that do not contain Brunner’s glands are used 
the effect is insignificant in almost every case, Murray 
excluded the effect of histamine in these experiments 
for histamine given intravenously in cats causes 
practically no response. It must be recalled that Brun- 
ner’s glands are exactly those to which antianemic 
potency has been attributed by Meulengracht. There- 
fore, since the stimulation of acid and pepsin se- 
cretions are brought about by a hormonal mechanism, 
it seems plausible to assume a similar mechanism for 
intrinsic factor or antianemic principle. Moreover, 
Aschner and Grossman (34) point out that extracts 
of the duodenal mucosa containing Brunner’s glands 
injected intravenously cause secretion of pepsin and 
hydrochloric acid by the stomach, thus resembling 
antral glands in function. It becomes clear that func- 
tionally and histologically the pylorus and duodenum 
are related. 

Furthermore, it is interesting in this connection to 
recall the studies of Downs and Eddy (35) on the in- 
fluence of secretin on the number" of erythrocytes in 
the circulating blood of rabbits. They were able to 
demonstrate a stimulating effect by secretin pre- 
sumably upon bone marrow. They also observed that 
the subcutaneous administration of secretin to anemic 


animals produced a much more rapid improvement 
than could be obtained by dietary adjustment alone. 
These experiments deserve further study. 

In his original researches Castle pointed out that 
the intrinsic factor is not present in the duodenal con- 
tents from which gastric juice had been excluded. If 
duodenal substance has antianemic potency and if duo- 
denal contents do not have such potency then either 
the antianemic substance is secreted internally or the 
duodenal cells secrete a secretin-like material which 
when absorbed stimulates secretion of antianemic 
principle in the gastric contents. 

At this point it should be stressed that the absence 
of pernicious anemia after gastrectomy is due to the 
fact that all oxyntic tissue is not removed from the 
stomach (partial gastrectomy) or even when it is, 
which is rare, aberrant oxyntic tissue is still stimu- 
lated to secrete by the pyloroduodenal hormone. More- 
over, complete removal of the pylorus still leaves the 
duodenum which apparently has similar properties so 
far as the secretions under discussion are concerned. 

CONCLUSION 

It becomes evident from the preceding material that 
the problem of “gastrin” remains a disputed one as 
we have already indicated. It cannot be denied, how- 
ever, that the glands of Brunner and the pyloric glands 
have similar functions with respect to hematopoiesis. 
The cells of these regions have different functions 
from those of the fundus according to most authori- 
ties. If, therefore, antianemic potency is proved to be 
present in the fundus glands then it would seem likely 
that the pyloric gland region ivith its antianemic 
potency demands a different explanation of its 
mechanism of action than the replacement of actual 
antianemic material. That different mechanism sug- 
gests itself: namely, a gastric secretin analagous to 
pancreatic secretin. 

It is for these reasons that we have had the courage 
to hypothecate the presence of a pyloroduodenal 
hormone which activates oxyntic cell secretion of in- 
trinsic factor. A disturbance in this mechanism would 
result in a true macrocytic anemia, that is, one in 
which the antianemic principle is absent either as a 
result of loss of the activating pyloroduodenal hormone 
or as the result of non-functioning oxyntic cells (in- 
cluding aberi’ant tissues). However, there is another 
large group of conditions in which a macrocytic 
anemia may occur; these are dietary, deficiencies: in 
otlier words, purely the result of an absence of ex- 
trinsic factor. The latter group are not true pernicious 
anemia since the intrinsic factor mechanism is still 
present but is interfered with by a debility due to 
dietai"y lack. Othei's concur in this explanation. Such 
macrocytic anemias, if not of too long standing, re- 
spond quickly to the administration of the substance 
responsible for the dietary lack; the true pernicious 
anemia may be an end-result of extrinsic factor de- 
ficiency only because the anti-anemic principle secre- 
tion is interfered wdth by general glandular asthenia. 

PEPSIN HYPOTHESIS 

Pepsin is secreted mainly if not entirely by the 
fundus of the stomach. Pepsin may antagonize in- 
trinsic factor potency of the fundus. 

PEPSIN. CLINICAL AND EXPERIMENTAL 
DATA 

Histological studies of gastric and duodenal cells 
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lead to the conclusion that the fundus may possibly 
elaborate the intrinsic factor but that its impotency 
in clinical tests may be due entirely to its pepsin con- 
tent. When physiological investigations are added to 
these it is interesting to note that the very cells to 
which are attributed those properties necessary to 
combat pernicious anemia are also attributed the 
possession of a hormone capable of stimulating hydro- 
chloric acid and pepsin secretions. If acid and pepsin 
secretion are brought about, at least in part, by this 
humoral mechanism, it follows that the antianemic 
principle or intrinsic factor may also possibly result 
from a similar mechanism. 

As a result of Meulengracht's work there is pre- 
pared in Denmark a commercial powder^ known as 
Pylorin, which i-epresents the pyloric-gland region. It 
has about the same activity as Ventriculin. However-, 
whole stomach (Ventriculin) should be less potent 
than pyloric-gland stomach unless the fundus has anti- 
anemic potency; othenvise the lack of potency in the 
fundus would diminish the potency of the whole 
stomach preparation. Moreover, if Greenspon’s con- 
ception of the importance of pepsin is confirmed then 
it is that substance which inactivates fundus anti- 
pernicious anemia potency inasmuch as pepsin is so 
predominant in fundus tissue. Both Ventriculin and 
Pylorin have proteinaceous muscularis to act as an 
adsorbent of pepsin according to Greenspon, or as a 
source of e.xtrinsic factor according to Castle. 

We have reported elsewhere (36) our studies on the 
role of pepsin in pernicious anemia. Our materials, 
consisting of cardiac, fundic, pyloric and whole 
stomach mucosae were depepsinized according to the 
method recommended. Interestingly enough, as fax- 
back as 1922, Lim (21) had observed that the activity 
of the extracts which he used in producing gastric se- 
cretion depended in a measure on their mode of px-ep- 
aration. The order of potency of extracts of the 
mucous membrane of the stomach and small intestine 
he found to be of the following descending ox-der: 
pyloric, cardiac, duodenal, fundic, jejunal and ileal but 
he believed he could change the order of potency by 
adopting different methods of extx-action. Perhaps this 
helps to account fox- the confusing reports of Henning 
and Brugsch (37) (1931), Gutzeit and Hermann (38) 
(1931). Henning and Stieger (39) (1930) and latex- 
in 1934, Henning (40), regax-ding the compax-ative 
potency of cax-dia, fundus, pylox-us and duodenum. 
Finally, however, the impression is gained that the 
pylorus is more potent than the other portions as 
regards its effect in combatting pernicious anemia. 
Meulengracht (20) in 1935 reitex-ated this conclusioix. 
Nevex-theless, the mere fact that fundus mucosa was 
found to have some potency is important fox- it sug- 
gests^ that perhaps after all the presence of pepsin 
may interfere with the activity of fundus tissue. For 
example, Henning and Stieger (1930) reported that 
y administering the mucous membi-ane of the body 
e the stomach and that of the antrum pyloricum 
they found that both possessed the same 
ood regenerating power, and by proving that neither 
e one nor the other possessed a peptic ferment of 
ny account in vitro, they believed tliey had confix-med 
tib* j *”t’tion that the effect of the powder was inde- 
P n ent of peptic digestion of protein and was a 
Mary and direct one on blood regeneration, 
to til hypothesis that pepsin is antagonistic 

e antipernicious anemia factor in stomach we 


treated 3 patients with pernicious anemia with de- 
pepsinized whole stomach mucosa and depepsinized 
fundus and pylorus mucosa, obtained from the hog’s 
stomach under conditions considered px-oper for pre- 
serving anti-pernicious anemia potency. We were 
unable to establish any effectiveness in these prepara- 
tions alone or with the addition of extrinsic factor. 
One exception was noted in the use of depepsinized 
pyloric mucosa which manifested a minimal, though 
definite, antipernicious anemia activity when the e.x- 
ti-insic factor was added. However, we have reason to 
doubt the possibility of completely depepsinizing 
fundus tissues by present methods and we suggest 
that the process of depepsinization may not always re- 
sult in the same end-product. In one instance an active 
px-oduet may be obtained, in another an inactive one. 
Further studies support this belief. Consequently, 
unless disproved, Greenspon’s demonstration of the 
antagonism of pepsin toward the antipex-nicious 
anemia factor (Castle’s inti-insic factox-) considered 
along with the known adsox-ptive capacity of protein 
and coupled with the histological knowledge of peptic 
cell px-edominance in the fundus of the stomach, all 
suggest a i-ole for the fundus in pex-nicious anemia. 

In view of the inactivity of our depepsinized pro- 
ducts we questioned the status of intestinal per- 
meability. Howevei-, the response to products of known 
potency, though submaximal, was enough to rule out 
the factox- of intestinal impex-meability. The possibility 
seemed apparent that the process of depepsinization 
could have inactivated the intrinsic factor. There was 
no doubt as to the adequacy of our sources of e.xtrinsic 
factox-. We proceeded to treat a patient (41) with 
typical pex-nicious anemia with simple desiccated 
stomach mucosa without any attempt being made to 
i-emove the pepsin or to go through the various ex- 
tx-actions as described by Greenspon. This px-epai-ation 
proved to be completely satisfactox-y as a soui-ce of in- 
trinsic factor and we, therefore, assumed that the 
pi-ocess of depepsinization destroyed x-ather than en- 
hanced the potency of these preparations. It is im- 
portant to keep cleax-ly in mind that even if the px-o- 
cess of depepsinization inactivated the antipernicious 
anemia potency of these prepax-ations that result does 
not necessarily mean that the absence of pepsin per 
s6 decreases the potency. In other words, a distinction 
must be made between the physico-chemical changes 
occux-x-ing during depepsinization and the theoretic re- 
moval of pepsin without subjecting the mucosa to any 
changes which might influence the antipex-nicious 
anemia potency. 

We decided to x-epeat the administration of depepsi- 
nized preparations in increased dosage to two other 
patients in order to be sure that the maximum dosage 
of 40 gx-ams each day, as alx-eady reported, was suffi- 
cient. Two patients were fed with 50 gx-ams of 
depepsinized material each day. This would insure 
adequate dosage. Both patients were ideal for the ex- 
periment not only because their counts were low but 
also because they represented typical uncomplicated 
cases (no neurological signs or symptoms) of pex-- 
nicious anemia. The first patient’s blood did not re- 
spond to adequate dosage of depepsinized pylorus 
mucosa administered orally along w’ith the extrinsic 
factor. On the other hand, oral and intramuscular 
thei-apy of known potency produced a characteristic 
i-esponse. 

Curiously enough, the depepsinized fundus material 
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administered in the same manner was followed by a 
reticulocyte response of 7% on the 6th day after the 
onset of treatment. Whether this response, m the light 
of our previous data, was due to depepsinized fundus 
mucosa or to some extraneous factor or was spontane- 
ous, it is difficult to determine with certainty. The 
expected maximum reticulocyte percentage, after desic- 
cated stomach given orally, is about 40% for the level 
of this patient’s blood. The response, therefore, is 
distinctly minimal. Nevertheless, is it not possible 
that depepsinized fundus material has antipernicious 
potency and that the reaction of this patient bears out 
our predictions that the process of depepsinization 
does not always result in the same end-product, that 
the overwhelming presence of pepsin in the fundus 
conceals its hematopoietic function and that the 
process of depepsinization rather than the absence of 
pepsin may account for the inactivation of intrinsic 
factor? This is further supported by the observation 
that one patient treated with depepsinized pylorus 
mucosa plus extrinsic factor led us to conclude that 
pylorus mucosa had hematopoietic potency whereas a 
second patient treated with the same material pre- 
pared at another time did not react. On the other hand, 
a patient treated with depepsinized fundus mucosa 
led us to conclude that it was completely inactive 
whereas another patient reacted to the same material 
prepared at another time. Further studies are needed 
to bring these rather confusing results to a definite 
and perhaps significant reconciliation. If fundus tissue 
has antipernicious anemia activity then this evidence 
supports our hypothesis concerning the action of a 
pyloroduodenal hormone. It is hardly possible that the 
increased dosage helps us explain our results since 
both pylorus and fundus were administered in equal 
doses in both studies. 

Further studies of depepsinized stomach mucosa 
were made with pigeons but we have purposely ex- 
cluded that data not only because it is controversial 
but because there is not sufficient time to present it 
adequately. I hope to do so on another occasion. 

CONCLUSION 

The influence of pepsin on antipernicious anemia 
activity of gastric tissue cannot be disregarded. An 
understanding of its exact role will require further 
study. 

THE CONCEPTION SUMMARIZED 

Neutral red may be very useful as a specific test of 
oxyntic cell function. At the same time it seems to 
detect a more minute degree of oxyntic cell viability 
than any other test at our disposal. 

The study of neutral red e.xcretion also suggests a 
pyloric control factor in oxyntic cell activity. Studies 
of pyloric e.xtracts suggest the same conclusion. Since 
pylorus and duodenum are so intimately interrelated 
functionally and anatomically the hypothesis is offered 
that a pyloroduodenal hormone may regulate oxyntic 
cell activity. But pylorus and duodenum are also im- 
portant in providing pernicious anemia-preventive 
factor. The likelihood that this activity of the pyloro- 
duodenal region is entirely separate from the hormonal 
function appears to be remote. Therefore, the effort is 
made to demonstrate an interrelationship between all 
gastric secretions including the intrinsic factor. 

Moreover, pepsin is antagonistic to anti-pernicious 
anemia activity. But pepsin is secreted by the fundus 


of the stomach. If depepsinized fundus substance is 
potent in pernicious anemia then its mechanism of 
action must be different from depepsinized pylorus 
substance. Upon this demonstration the hypothesis of 
a pyloroduodenal hormone may also be substantiated. 
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DISCUSSION 

DR. BORIS P. BABKIN (Montreal, Canada) : I listened 
with great interest to your paper, Dr. Morrison. I don’t 
think that I can discuss the anti-anemic factor because 


the problems in which I am interested are rather far 
from this field. In some of your results, however, I am 
very interested. Thus, for instance, you have seen that 
the volume of the secretion depends greatly upon the 
activity of the parietal cells. We came to the same con- 
clusion, which was based upon some different experiments. 
We believe that the whole fluid of the gastric juice is 
practically supplied by the parietal cells. The peptic, 
mucoid and mucous cells seem to secrete very little fluid. 
Again, in the case of a gastritis, you found in the gastric 
contents pepsin, hut the amount of fluid was extremely 
small. In other words under these circumstances for some 
reason only the function of the parietal cells was para- 
lyzed. 

With regard to the pyloric hormone, I was glad to hear 
that although you couldn’t purify it completely from hista- 
mine, it seems you are' on the way to get something which 
is not histamine. As I have previously stated, I could never 
agree that the pyloric hormone is histamine. Histamine 
undoubtedly plays a certain part in the regulation of the 
gastric secretion, namely, in the nervous phase, but proba- 
bly not in the chemical phase. There is something else 
which acts as a hormone during the chemical phase. 
Possibly it is the substance which Dr. Komarov extracted 
from the pyloric mucosa using trichloracetic acid. 

DR. SAMUEL MORRISON (Baltimore, Maryland., 
closing the discussion) : I have no remarks to add except 
to thank Dr. Babkin for his discussion. 


Editorials 


A NEW METHOD FOR DETECTING ULCERA- 
TION OP THE DIGESTIVE TRACT 

O NE of the most interesting suggestions recently 
made in the field of gastro-enterology is that of 
Dr. E. E. Woldman of Cleveland, who got the idea 
that when a patient has an ulcerated area in the bowel, 
the normal high degree of impermeability of the 
mucosa to many substances should be impaired. 
Reasoning along these lines I have long suspected that 
when a person who has always been able to eat some 
food, such as crab, with comfort, suddenly becomes 
highly allergic to it, it is because the formation of an 
ulcer has opened up a path through which much of the 
crab protein has gone unchanged through the liver 
into the blood. Somewhat against this theory, how- 
ever, is the fact that during a study of the food-sensi- 
tiveness of 500 persons, I gained a strong impression 
that persons with ulcer and cancer of the stomach were 
particularly free from severe forms of food-sensitive- 
ness. 

_ At any rate, Woldman has devised a test in which a 
little phenolphthalein, dissolved first in alcohol and 
then in a little water, is drunk on an empty stomach. 
If the mucosa of the digestive tract is ulcerated, some 
of the phenolphthalein promptly goes through into the 
blood and then into the urine, where it can easily be 
detected. In many tests Woldman has found that the 
new procedure agrees well with roentgenologic reports 
indicating the presence of breaks in the gastro-in- 
testinal lining, and in some cases the method proved 
to be very helpful. It may enable physicians to tell 
when a deformity in the duodenum means the presence 
of an open ulcer, and it may be useful in telling when 
an ulcer has healed and the patient can be freed from 
dietary restrictions. ' 


If, as now appears, a negative test can rule out the 
presence of cancer in the digestive tract, we will have 
a most valuable tool added to our diagnostic kit. 

Everyone will probably now start using the test, and 
within a few months we ought to know how useful and 
how trustworthy it is. 

Walter G. Alvarez, Rochester. 


SUGGESTIONS FOR A NEW SCIENCE 

A new and promising field for research now awaits 
opening up and cultivation, and this is the art of 
so treating certain foods like beans and cabbage that 
they will lose much or all of their harmfulness to 
many sensitive men and women. That something can 
be done along this line is suggested by a number of 
facts ; 

As everyone knows, cooking greatly improves the 
digestibility of a number of foods, not only by break- 
ing up cellulose partitions but also by altering irritant 
or somewhat poisonous substances. Thus apples, which 
when eaten raw cause discomfort in a large percentage 
of persons, when cooked appear usually to be harmless. 
During a study of food-sensitiveness made by Hinshaw 
and me, we met a number of intelligent persons who 
said that so far as they were concerned, the paring of 
certain foods, such as cucumbers, or the soaking of 
them in water or vinegar, or the cooking of them in 
a certain way, would render them harmless. Why 
shouldn’t more research be done along this line, and 
might it not be possible to find some way of destroying 
or dissolving or altering chemically the substances in 
beans and other foods that cause them to be flatulent? 
Curiously, cooking brings out the harmful properties 
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of cabbage, and many persons who can digest cole slaw 
cannot handle cooked cabbage wth any comfort. 

Search should be made for ways of denatui ing the 
proteins or other substances in foods which injure so 
many allergic persons. It is knoivn. for instance, that 
the evaporation or drying or fermenting or even the 
boiling of milk makes it less hamful to some persons 
who otherwise could not drink it with comfort. 
wlieat sensitive persons are able to take bread which 
has been largely dextrinized in the oven. Recently the 
unpleasant taste has been removed from soy beans. In 
ages past primitive savages in Africa learned how to 
take the poison out of the cassava root. Cooking tends 
to destroy the Solanin which sometimes severely 
poisons persons who eat raw sweet potatoes. In recent 
years chemists have learned to take most of the caffeiii 
out of coffee. In the manufacture of cocoa the fat is 
removed. Many other examples of such refining of 
foods might be mentioned. One of the commonest of 
these processes is the bolting of white flour with the 
mechanical removal of the husk and also of the germ 
which contains oils that interfere with the keeping 
qualities of the flour. 

It would seem that after having made such good be- 
ginnings in the way of improving the digestibility of 
foods and in removing toxic substances, man ought to 
be able to go on to even greater accomplishments. 

Walter C. Alvarez, Rochester. 


NEW LIGHT ON THE NATURE OP THE GASTRO- 
INTESTINAL FERMENTS 

O F great interest to the gastro-enterologist is the 
article on "The formation of enzymes” by North- 
rop in the Januarj', 1937, number of "Physiological 
Reviews” (page 144). As will be remembered, North- 
rop was the first man to obtain ci 7 stalline pepsin, and, 
with Kunitz, to crystallize trypsin._ These substances 
have now been shown to be proteins. Northrop has 
been much interested in studying those slight changes 
in an inactive protein which result in the formation of 
an active enzyme. Under certain conditions the re- 
action is autocatalytic ; in other words, some enzymes 
possess the power to form themselves from inert pro- 
teins. 

Already some insight has been gained into the 
chemistry of the activation of pepsin. Thus, it has 
been shown that acetylation of the primary amino 
groups of pepsin has no measurable effect on its 
activity, while acetylation of other gi-oups, and proba- 
bly particularly tyrosine, or iodination of the tyrosine 
results in loss of activity. 

Long ago Heidenhain and Ktihne showed that 
freshly secreted pancreatic juice is inactive, and it 
was assumed that the enzymes were secreted in an 
inactive form. The formation of the active enzj'mes 
from inactive pancreatic juice or from inactive e.xtracts 
of pancreas has been studied e.xtensively, but until re- 
cently the reports in the literature were confusing and 
contradictory. Northrop showed that this was due to 
the fact that the work had all been done with crude 
preparations containing mixtures of the preferments 
and inhibitors. Since small admixtures of these inhibi- 
tors markedly can influence the processes of activation, 
the experiments would never come out the same way 
until the preferment was isolated and crystallized 
several times in succession. When in this way the 


chymotrypsinogen is freed from inhibitor and trypsi- 
nogen its activation by trypsin becomes a clear-cut 
and reproducible reaction. The rate is proportional to 
the trypsin concentration and also to the chymotiypsi- 
nogen concentration. 

The rate of activation by trypsin is affected by the 
acidity of the solution in the same way as is the rate 
of digestion of other proteins by trypsin, so that the 
reaction appears to be analogous to ordinary protein 
hydrolysis. There is one striking difference, however, 
in that, so far as Northrop and his coworkers have 
been able to determine, nothing is split from the 
chymotrypsinogen molecule although there is an in- 
crease of five amino groups per mol. The formation of 
the active from the inactive form of chymotrypsin, 
therefore, appears to be due to the opening of a 
peptide ring. 

As in the case of chymotrypsinogen, the activation 
of trypsinogen changes markedly after the purification 
and crystallization of the substance. Amorphous prep- 
arations are stable in solution and can only be acti- 
vated by the addition of kinase, large quantities of 
trypsin, or concentrated solutions of magnesium or 
ammonium sulfate. After crystallization, however, the 
inactive protein changes rapidly into the active enzyme 
as soon as it is dissolved in a neutral solution. The 
reason for the absence of such change in amorphous 
preparations of the proferment is that they contain 
traces of an inhibitor which prevents the autocatalytic 
reaction from taking place. As soon as this inhibitor 
is removed by crystallization the addition of a minute 
quantity of trypsin will start the activation reaction, 
which then proceeds autocatalytically. 

Langley showed tliat pepsin existed in the gastric 
mucosa in a form which differed from that of the 
active enzyme in that it was much more resistant to 
alkali. Herriott has recently succeeded in isolating 
and crystallizing this substance. It has no proteolytic 
activity but in slightly acid solution it becomes con- 
verted into active pepsin. The reaction at pH 4.65 is 
autocatalytic and hence is caused by pepsin itself. So 
far as is known, pepsin attacks only peptide linkages 
so that tliere is reason to believe that the rupture of 
one or more peptide links in the protein preferment 
leads to the formation of the active enzyme. 

While on the subject of the digestive ferments, the 
reader would do well to turn back to the eleventh 
volume of "Physiological Reviews” to a most interest- 
ing article by Waldschmidt-Leitz on “The mode of 
action and differentiation of proteolytic enzymes.” He 
divides the proteolytic enzymes into proteinases and 
peptidases, and the proteinases into pepsinases, tryp- 
tases, and papainases. According to Northrop (Natur- 
wissensch., 11:713, 1923) the pepsinases react with 
protein cations, the tryptases, with anions. The papai- 
nases appeal’ to react with isoelectric protein. The 
peptide-splitting enzymes can be divided into carboxy- 
polypeptidases and amino-polypeptidases, dipeptidases, 
and animo-peptldase or prolinase, according to the 
point of attack. 

It is interesting to see how much exact information 
is now being obtained as to the chain-like way in 
which one ferment after another breaks down the 
protein molecule into simpler and simpler forms. Evi- 
dence accumulates to show that the action is a fairly 
simple chemical one and not a surface phenomenon as 
was once thought. 


W. C. Alvarez, Rochester. 
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the AMERICAN CONGRESS ON 
OBSTETRICS AND GYNECOLOGY 


The first American Congress de- 
voted to a consideration of medical, 
nursing and other problems associated 
with human reproduction will be held 
In Cleveland, Ohio, from September 
11 to 15, 1939, inclusive. It will be 
designated as The American Congress 
on Obstetrics and Gynecology. The 
piomotion and sponsorship of The 
Congress has been delegated to the 
American Committee on Maternal 
Welfare, Inc. The latter includes the 
following organizations in its member- 
ship: 

American Association of Obstetri- 
cians, Gynecologists and Abdominal 
Surgeons 

American College of Surgeons 
American Gynecological Society 
American Hospital Association 
American Nurses Association 
American Protestant Hospital As- 
sociation 

American Medical Association 
Section on Obstetrics and Gynecology 
American Public Health Association 
Central Association of Obstetricians 
and Gynecologists 
Chicago Maternity Center 
Maternity Center Association of 
New York 

National Medical Association 
National League of Nursing 
National Organization for Public 
Health Nursing 

New England Obstetrical and 
Gynecological Society 
Pacific Coast Society of Obstetrics 
and Gynecology 
Southern Medical Association 
U.S. Bureau of the Census 
U.S. Children’s Bureau 
U.S. Public Health Service. 


The purpose of this Congress is to 
afford opportunities for discussing 
and publicising the problems asso- 
cmted with human reproduction and 
the health of women and new born 
babies. The value of more generally 
disseminated knowledge about the 
Processes and problems of human re- 
production and of the special diseases 
of the female generative organs and 
the new born is important in the 
maintenance of public health and 
therefore the interest of woman’s 
welfare extends not only to the 
medical profession but to associated 
group S’ including nui'ses, public 
health officials, hospital administra- 
01 ^, eugenists and many others. 

Problems develop with the expan- 
sion of knowledge and these can be 
discussed most effectively at a meet- 
nLi- viewpoints can be 

diligently discussed. Congresses, 


international and national, afford the 
means of presenting and discussing 
the advances in various fields of 
science and bringing them to public 
attention. Obstetrics and gynecology 
in particular demand that wider as- 
sociation with allied groups, aside 
from the practitioners of medicine, 
which is so essential to the progress 
and welfare of the public. For these 
reasons the scope of the projected 
Congress has been extended beyond 


that of similar assemblies held in the 
past and will devote much attention 
to the wider public welfare aspects of 
problems which have been considered 
frequently of purely medical interest. 

The last International Congress of 
Obstetrics and Gynecology was held 
in Amsterdam, Holland, in May of the 
present year. Its success stimulated a 
desire to hold a subsequent one in five 
years in another European country. 
It is felt that the difficulties asso- 
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ciated with an international assembly, 
such as languages, expense, long dis- 
tance travel, and limited participation, 
lack of common interest, call for a 
regional gathering in which oppor- 
tunities for more general discussions 
would prevail. The proposed Amer- 
ican Congress will therefore be 
modeled on different lines and include 
participation not only by medical 
groups but by those devoted, as al- 
ready stated, to nursing, public health 
and institutional administration. The 
program will provide morning, after- 


noon and evening sessions, the details 
of which will be announced subse- 
quently. 

National, sectional and local special- 
ist societies have approved the Con- 
gress and have made contributions for 
its support. It is desired that a wider 
representation be secured through the 
medium of contributing memberships, 
the cost of which has been placed at 
five dollars. Application may be made 
at the office of the Congress, 650 Rush 
Street, Chicago, Illinois. Early appli- 
cation is desirable and will serve .as 


an indication of personal interest in 
the success of the undertaking. 

In addition to the scientific sessions 
it is planned to provide for several 
evening meetings at which speakers 
of prominence will discuss the broader 
aspects of the subjects for the lay 
public. There will also be prepared a 
comprehensive exhibit — scientific, 
educational, technical and commercial, 
which should add greatly to the 
general interest of the Congress. 

Cleveland is well adapted for a 
meeting of this kind. There are ample 
hotel facilities and the city is admir- 
ably located. The municipal audi- 
torium, with suitable rooms for all 
types of meetings has been secured. 
Cleveland is a. large railroad center 
and provides adequate transportation 
facilities, rendering access to the Con- 
gress easy from all parts of the 
United States and Canada. 

The officers and committees thus 
far selected are as follows: 

Executive Committee 

Fred L. Adair, Chicago, Illinois, 
General Chairman. 

Robert D. Mussey, Rochester, Min- 
nesota, Vice-Chairman. 

Sara B. Place, Chicago, Illinois, 
Secretary. 

Rudolph W. Holmes, Chicago, Illi- 
nois, Treasurer. 

Frederick H. Falls, Chicago, Illi- 
nois, Assistant Treasurer. 

Program Committee 
Frederick H. Falls, Chicago, Illinois, 
Chairman. 

James R. McCord, Atlanta, Georgia, 
Secretary. 

Medical Sub-committee — James R. 
McCord, Atlanta, Georgia, Chairman. 

Nursing Sub-committee — Ruth 
Houlton, R.N., N.O.P.H.N., New York 
City. 

Public Health Sub-committee — 
Howard D. Mettle, Indianapolis. 

Hospital Administration- Sub-com- 
mittee — 

Publicity and Advertising Committee 
Paul Gebhard, Chicago, Illinois, 
Seci-etary. 

Medical Publicity Sub-committee — 
George Kosmak, NYC, Chairman. 
Promotion and Arrangements Com- 
mittee 

Joseph L. Baer, Chicago, Illinois, 
Chairman. 

Educational and Scientific Exhibit 
Committee 

Robert D. Mussey, Rochester, 
Minnesota, Chairman. 

H. Close Hesseltine, Chicago, Illi- 
nois, Secretary. 

Technical and Commercial Exhibit 
Committee 

Bert W. Caldwell, Chicago, Illinois, 
Chairman. 

Paul Gebhard, Chicago, Illinois, 
Secretary. 

Budget and Finance Committee 
Walter T. Dannreuther, New York 
City, Chairman. 
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CLEVELAND Arrangements Com- 
mittee 

W. R. Barney, Cleveland, Chair- 
man. 


Fihenuenwalu, Julius and Feldman, 
Maurice. 

“Medical As 2 Jccts of Carcinoma 
of the. Colon with Special Refer- 
ence to the Earhj Diagnosis." 
Southern Med. Jour., gi:J07S- 
10S7, Oct., loss. 

Carcinoma of the colon grows 
slowly, involves other structures re- 
latively late, and offers a good prog- 


nosis if radically removed early in its 
course. While some cases are silent 
in their symptomatology and others 
with symptoms are neglected by the 
patients themselves there are a 
number of cases which may be recog- 
nized eai'lier by the physician who 
will carefully consider apparently 
trivial complaints. While the greatest 
incidence of the disease is between the 
fiftieth and sixtieth years it may 
occur between the ages of ten and 
thirty and also in the very aged. Loss 
of weight when present is quite 
significant. Any unexplained progres- 
sive secondary anemia should always 
suggest the possibility of a colonic 



■jj OSS of appetite without apparent cause is often due to vilamin-B, deficiency. 
jLj Extra-dietary supplies of vitamin B, must be administered to break the 
vicious circle of relative increase in carbohydrate intake (because of distaste for 
other foods), increased vitamiu-B, deficiency, increased anorexia. Bcrocca, crys- 
talline vilamiu B, 'Roche,’ is speedily effective as a diagnostic and therapeutic 
measure. Dosage: for diagnosis (therapeutic lest)— 1 to 2 mg. Berocca, parcu- 
tcrally; for treatment— 2 to 5 mg. Berocca a day, orally. 


OTHER INDICATIONS FOR BEROCCA 

AUehottc fol)rn«writt» • Othtr Ntwrilidtl • Goitr»« 
U)ttiinalHypom«ldiirandHrp«tonicity • Antmla 
• Ciftain Avltarnlnolic Caidioc Mottunclioni 


PACKAGES. AiiPiLs, I cc ~ 
I iii^. (ai Icdtt 30(1 1. U-Kbuxcaof 
6 anil 12; I cc*> 10 mg. (at iraM 
300(J I. U.). cartons of 6. ohal 
T.\ULn>. 1 mg. (4i leaai 300 1.U.). 
IxitUesof 2S anti lUQ, S mg. (at 
least 1500 1. U.), botiira of 23. 
LNJECTABtX hOLUTIO.M, I rC - 10 
mg. (at least 3000 1. U.K >uU of 
10 cc. 


HOFFMANN-LA ROCHE • INC • NUTLEY • N • J 


ir.^.TE CONVENIENT ECONOMICAL Bf 




malignancy. Dyspeptic symptoms usu- 
ally vague and intermittent at first, 
evidence themselves in the form of 
anorexia, eructations, fullness, and 
flatulency, with nausea and vomiting 
in obstructive cases. Toxemia and 
cachexia usually occur late but in 
cases involving the cecum marked 
toxemia may be a relatively early 
symptom. Unexplained weakness and 
exhaustion are also often found. 

Of especial significance is an alter- 
ation in the character of the stool. 
Constipation is the rule and a pre- 
e.xisting constipation usually becomes 
more pronounced. Diarrhea may oc- 
cur and should arouse particular sus- 
picion if it alternates with consti- 
pation. The stool may contain mucus, 
blood, or pus and is often quite otfen- 
sive. Unless there is obstruction the 
pain is usually mild and intermittent 
and often relieved by the expulsion of 
flatus. Obstruction is evidenced by in- 
creasing constipation and pain. 

Profuse hemorrhage is rare but oc- 
cult blood and bloody mucus are quite 
common. -A. palpable mass is a less 
frequent and rather late finding, usu- 
ally difficult to demonstrate. It is very 
important to remember that no ex- 
amination in case of suspected ma- 
lignancy of the colon can be complete 
without a digital, sigmoidoscopic, and 
thorough X-ray study. The latter 
should include a barium enema, a 
barium meal. (In non-obstructed 
cases) and possibly air insufflation, 
and a single examination should not 
always be relied upon as final. (Rather 
detailed technique and interpretation 
are given). 

In differential diagnosis regional 
ileitis, tuberculosis, ulcerative colitis^ 
amebiasis, diverticulitis and benign 
strictures and growths must be con- 
sidered. 

Since surgery offers the only hope 
for a cure and since it must be done 
early to be successful a careful in- 
vestigation for an evaluation of the 
symptoms presented is urged. 

J. Duffy Hancock, Louisville. 

Read, Joseph C. 

“Reuicio of One Hundred Cases 
of Acute Ruptured Peptic Ulcer.” 
Southern Surgeon, 7:i3G-H3, 
Oct., 193S. 

This interesting series confirms 
most of the generally accepted views 
regarding ruptured ulcers. Ninety of 
the patients had sudden severe epi- 
gastric pain, sixty-three were nau- 
seated and forty-five vomited. Al- 
though only twelve had previously 
consulted a physician for their symp- 
toms ninety-two gave a history of 
some type of dyspepsia. Ninety-seven 
of the patients were males showing 
the usual preponderance of ninety per 
cent or more. Eighty-two of the cases 
occurred between the ages of twenty 




RECENT ADVANCES IN THE SCIENCE OF NUTRITION 

III. Some Aliainmenls in Ihe Fields of Vitamin A Research 


• During the twenty-five years since its 
discovery, vitamin A has been the subject 
of much intensive research, first by the bio- 
chemist and physiologist, and later by the 
elinician and organic chemist. It may be of 
interest to describe briefly several of the 
achievements made in these various fields 
of research on vitamin A. 

It has been found that vitamin A is unique 
among the vitamins thus far discovered. It 
is apparently the only vitamin produced 
solely by animal metabolism from precursors 
— certain carotenoid pigments — which are 
themselves solely the products of plant 
metabolism. The structure of the vitamin 
has been established and checked by syn- 
theses of closely allied forms and probably 
of the pure vitamin itself (1). 

Physiological and clinical researches have 
provided explanations of the mode of ab- 
sorption of the vitamin and the mechanisms 
of transport and storage in the body (2). 
The specific pathological effects of varying 
degrees of vitamin A deficiency in humans 
have been extensively studied. Many of the 
older ideas concerning specific effects of 
vitamin A on man have been confirmed; 
some of the older beliefs have been dis- 
pelled (2). 

Recent years have also brought improve- 
ments in assay methods for vitamin A (3). 
Common American foods have been sur- 


veyed and their vitamin A values tabulated 
(4). Last but not least, authoritative esti- 
mates are at hand as to the quantitative 
requirements of children and adults for vita- 
min A (5). Such, in brief, are only a few of 
the important additions nhich have been 
made to our knowledge of this essential di- 
etary factor. Today, students of nutrition 
favor the practice of "protective nutrition” 
in which the individual is maintained upon 
a diet calculated to supply all knoiv n dietary 
essentials — vitamin A included — in optimal 
amounts insofar as these amounts may be 
known. In specific instances, such dietaries 
must be supplemented by vitamin-rich ma- 
terials. However, the prime consideration 
is to provide a properly formulated basic 
diet. In this connection, commercially can- 
ned foods are vorthy of mention. 

Modern canning procedures are practically 
without effect upon the vitamin A values of 
raw foods (3). The commercially canned 
varieties of foods prized for their vitamin A 
contents, therefore, lend themselves admi- 
rably to the formulation of protective diets. 
Not only because of their contribution^ of 
vitamin A, but also because of their ready 
availability, convenienceand economy, these 
commercially canned foods provide one of 
the most valuable means whereby the Amer- 
ican public may secure an optimal supply 
of the important dietary essential, vitamin A. 
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and fifty, the youngest patient was 
eighteen and the oldest seventy-four, 
and four had had previous perfora- 
tions. No seasonal influence was ap- 
parent and there was no history of 
trauma or straining in any instance. 
Gastric and duodenal ulcers were 
about equally divided. 

All of the patients appeared acutely 
ill and eighty-one showed moderate or 
severe prostration. Everyone had 
some degree of upper abdominal rigid- 
ity and ninety-nine showed tenderness 
there. Rebound tenderness was usual 
and abdominal distention rare. Eighty- 
five per cent of the eases tested for 
obliteration of liver dullness gave 
positive evidence of this most impor- 


tant sign. While there was consider- 
able variation in the temperature, 
pulse, respiration, and white count the 
averages respectively were 98.4°, 92, 
24, and 14,300 with 83% polys. X-ray 
examinations were not as conclusive 
as might be expected probably because 
of faulty technique. 

The most common conditions to be 
considered in differential diagnosis 
are gall stone colic which is more 
localized in the right upper quadrant 
and accompanied by more restlessness, 
acute pancreatitis which presents pro- 
found shock and symptoms out of 
proportion to the physical findings, 
and acute appendicitis which usually 
does not. have the extreme upper ab- 


Strained Vegetables 
And Fruits 
Supply Infants With 
Significant Amounts 
of Minerals 


Of the minerals 
which occur in the 
human body, those known to play 
physiological roles and to be indis- 
pensable for normal nutrition include 
sodium, potassium, calcium, mag- 
nesium, chlorine, iodine, phosphorus, 
sulphur, iron, manganese, copper and 
zinc, and apparently cobalt. It has 
been demonstrated that the total ab- 
sence of any of these elements from 
an otherwise adequate diet will cause 
characteristic failure of nutrition in 
experimental animals. 

Hanning reports that rapid curing 
of nutritional anemia in rats resulted 
from feeding adequate amounts of 
vegetables, or the equivalent quanti- 
ties of iron and copper salts. (1) 


V ^ 



1. The Value of Some Common Vege- 
tables in Curing Nutritional Anemia 
in the Rat, Flora Hanninp. Michigan 
State College of Agriculture and 
Applied Science, Jour, Am. Dietetic 
Aaan., March, 1934. 

2. Strained Fruits and Vegetables in 
the Feeding of Infants, Council on 
Foods. Jour. Amcr. Mod. Asso., 
los, 

3. Advantages of Strained Solids in the 
Early Months of Infancy, Manuel M. 
Glazier.M.D. Jour. Fed.. 3.8S3 (1933), 


Iron is not contained in either cow’s 
milk or human milk in amounts ade- 
quate to meet the requirements of a 
normal infant. (2) Rapid growth and 
increased production of blood in the 
newborn infant depend upon a reserve 
of iron in the liver. A 2-ounce feeding 
of Gerber’s Strained Prunes supplies 
2.8 milligrams of iron. A 2-ounce 
feeding of Gerber’s Strained Liver 
Soup supplies 1.6 milligrams of iron. 
(3) 

In a study by Glazier in which 231 
infants were observed he concludes, 
“A full diet which includes cod liver 
oil, orange juice, cereals, egg yolk, 
strained fruits and strained vege- 
tables, given during the second and 
third months of infancy, produces a 
better state of nutrition and better 
food and bowel habits, because: it con- 
tains more nearly adequate amounts 
of vitamins A, B, C, and D; it pro- 
vides bulk to the stool, eliminating an 
important cause for constipation in 
infants; and it accustoms the infant 
to solid food early in life, thus im- 
proving its food habits.” (3) 

Care is taken to conserve all 
minerals which are present in the raw 
products used in Gerber’s Strained 
Poods. Their calcium, phosphorus and 
iron content are measured by analysis 
of samples selected from the entire 
season’s pack, and averaged. These 
analyses are supplied on request. 


Free on request; Analyses of 
mineral and vitamin content of Gerber 
Strained Poods. Also recent reprints. 
Gerber Products Co., Dept. 3311, Fre- 
mont, Michigan. (In Canada, Gerber’s 
are grown and packed hy Fine Foods 
of Canada, Ltd., Tecuraseh, Ont.) 
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1 1 VARIETIES FOR A MORE DIVERSIFIED DIET 

APRICOT AND APPLE SAUCE . . . BEETS 
CARROTS . . . CEREAL . . . GREEN BEANS 
LIVER SOUP WITH VEGETABLES . . . PEAS 
PRUNES . . . SPINACH , . . TOMATOES 
VEGETABLE SOUP 


dominal rigidity but does show more 
frequent emesis. 

All of the patients were subjected 
to surgery which was conservative 
(simple suture with or without ex- 
cision of the ulcer) in ninety of the 
cases, and this plan is believed to give 
the lowest mortality in the hands of 
the average good surgeon. Post- 
operative measures included the use 
of the Levin tube, with or without 
suction, Fowler position, morphine, 
glucose and saline intravenously and 
subcutaneously, and warm drinks by 
mouth after several days. 

By far the most frequent compli- 
cation and cause of death was general 
peritonitis. Subphrenic abscess with 
or without peritonitis was the next 
most important factor in mortality. 
While others have reported better re- 
sults with the use of spinal anesthesia 
the cases in this series showed no 
especial advantage over ether. 

Thirty of the patients died, a mor- 
tality fairly in accord with other re- 
ports. The significant fact to be 
emphasized, however, is the direct re- 
lationship between mortality and time 
of operation the greatest increase be- 
coming apparent after the perforation 
has been present more than nine 
hours. Early recognition of the dis- 
ease by the family physician and 
prompt action by the surgeon are in- 
dispensable if an appreciable lower- 
ing of mortality is to be e,xpected. 

J. Duffy Hancock, Louisville. 

CoPEi,AND, Sidney Marvin. 

“The Clinical Aspects of Gastric 

Hemorrhage." Southern Med. 

Jour., 31 -.ms-ma, Oct., lass. 

A bleeding ulcer is never to be 
lightly regarded. It carries a very 
definite mortality which is not always 
borne in mind. A good rule to re- 
member is that the older the patient, 
the longer the history, and the more 
severe the symptoms, the more seri- 
ously is the hemorrhage to be con- 
sidered. While the prognosis when 
hemorrhage is the first symptom of 
an acute ulceration is favorable, the 
ulceration may he quite chronic and 
symptomless until there is hemor- 
rhage in which instance the outlook is 
not so promising. Mild cases where 
there are repeated small hemorrhages 
can usually be controlled without 
fatality whereas the massive ones, 
which may or may not be repeated, 
carry an inevitable mortality under 
the best plans of treatment. 

Patients with bleeding ulcers should 
be hospitalized. Shock should be com- 
batted fay morphine and glucose. The 
latter should be given intravenously 
preferably combined with acacia 
rather than saline solution in order 
not to disturb the normal viscosity of 
the blood. Although there is some 
difference of opinion regarding the 
use of transfusions in massive hemor- 
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rhage it seems more reasonable to use 
them. Nothing should be 'given by 
mouth the first twenty-four hours, 
only small amounts of ice water and 
perhaps non-residue fluids during the 
second twenty-four, afterwards a 
modified sippy diet if improvement 
continues. The use of coagulants such 
as snake venom. Vitamin C, and 
coagulin is harmless but of unproven 
value. Gastric lavage is indicated 
only for massive dilatation and the 
solution then used should be ice water. 

Immediate surgery is indicated only 
for massive repeated hemorrhages. 
The indications for subsequent elec- 
tive surgery are debatable. While it 
does not offer absolute protection 
against future hemorrhage it does 


offer it to a high degree, and Euster- 
man and Balfour ore quoted as say- 
ing that the possibility of serious con- 
sequences from subsequent bleeding in 
cases in which no operation is per- 
formed is greater than the risk of 
surgery plus its failure to protect 
against further hemorrhages. 

J. Ouffy Hancock, Louisville. 

PoRTis, Sidney A. 

Medical Treatment of Patients 
with Jaundice. Illinois Med. Jour., 
71, ;2i0-‘253. Sept., 1938. 

The type of jaundice most com- 
monly seen is that which is associated 
with bile tract disease and gives a 
biphasic van den Bergh reaction with 
an icterus index above 20 as a rule. 


Obstruction of the bile passages was 
previously thought to be the most 
common cause of jaundice, but in- 
creasing knowledge of liver disease 
has shown that toxic and infectious 
jaundice are the more common forms. 
By far the most common cause for the 
infectious and toxic type is cholecys- 
titis with some corresponding degree 
of hepatitis. 

The physiologic methods of evalu- 
ating liver function are for clinical 
purposes three in number: first, the 
amount of bilirubinemia; second the 
cholesterol ester fraction of total 
cholesterol; third, the total serum 
protein and albumin globulin ratio. 
The degree of bilirubinemia is expres- 
sed as the icterus index. Approxi- 
mately 7091 of the cholesterol in the 
blood is in tbe form of tbe ester, and 
when it goes below 509i, it is indi- 
cative of definite liver damage. The 
normal relation of albumin to globulin 
in the blood stream is four or three to 
one. In cases of liver damage this 
may be reduced to a one to one ratio 
or even to a one to two basis. It must 
be remembered that in protein loss, 
particularlv with nephrosis, a similar 
albumin globulin ratio may exist. 

Ten per cent glucose in saline or 
water intravenously is an ideal way 
to supply the liver with sufficient car- 
bohydrate. There is no indication for 
the use of insulin in non-diabetics. 

In the presence of jaundice one 
should withhold surgery until it sub- 
sides to a near normal level and other 
physiological methods indicate evi- 
dence of an increased liver reserve. 
All patients with gall stones, unless 
they are poor surgical risks, should 
be treated surgically. There is no 
urgency for surgery, in a gradually 
increasing jaundice, especially if one 
is fairly certain it is not an obstruc- 
tive or mechanical type of jaundice. 

In treating patients with liver dis- 
ease and associated jaundice, con- 
servatism should be the better part of 
one’s valor. 

Hanes M. Fowler, Fort Wayne. 

Dann, Margaret and Cowgill, 

George R. 

Influence of Diarrhea on the 
Vitamin B, Requirement. Arch. 
Int. Med., v, 02, 136-150, July, 
1938. 

This continues the quantitative 
studies of B, requirement carried on 
by Dr. Cowgill and his coworkers. 
-Anorexia has been chosen as an indi- 
cator of Bi deficiency because it ap- 
pears early before there have been 
grave changes in animal metabolism. 
Previous experiments demonstrated 
that the B. requirement of different 
species is a function of body weight 
and metabolic rate, that exercise, 
fever and diuresis increase B, need. 

In this study young mongrel ,dogs 
were given an excess of B,, to satuv- 
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a few drops of any bland flavor like vanilla may 
be added. 
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ate the tissues, then put on a Bi de- 
ficient, adequate caloric diet. In ten 
to twenty-four days the animals re- 
fused a portion of their diet. Appetite 
was restored by Bi, by varying the 
dose of Bi the minimum adequate 
maintenance was established. The 
animals were returned to stock diet, 
then the e.xperiment repeated, except 
that after receiving the excess Bi the 
animals were given a daily dose of 
magnesium sulphate. This was enough 
to produce a mild diarrhea but not to 
interfere with weight or strength. 


After anorexia appeared the oral 
maintenance dose of Bi was again es- 
tablished. The third series was identi- 
cal with the second except that the Bi 
was given subcutaneously. 

There was no significant difference 
in time of onset of anorexia with in- 
duced diarrhea, the loss of stored Bi 
is not accelerated. Mild diarrhea in- 
creased the minimum oi’al mainten- 
ance dose 18 to 82 per cent, but did 
not increase the parenteral mainten- 
ance requirement. So diarrhea inter- 


feres with Bi absorption, not with its 
internal metabolism. 

The average American diet (Sher- 
man) contains only 50 per cent above 
the average minimum requirement of 
Bi, so a mild diarrhea could easily 
produce deficiency. Bargen and 
Victor’s ulcerative colitis diet (1931) 
is criticized as inadequate in B,. 

COMMENT 

Dr. Bargen, on clinical grounds, has 
since increased the amount of Bi in 
the diet. With a moderately severe 
diarrhea the oral Bi requirement is 
double or triple. The reader is re- 
ferred to tables and graphs to calcu- 
late the Bi requirement in the human 
under different conditions. This paper 
is to be commended highly as a 
further step toward rational vitamin 
dosage. 

IC. W. Benson. 

JlETZ, M. Hill. 

A Gastric Lesion Produced by 
Posterior Pituitary Extracts. 
Texas State Jour. Med., 3i:205- 
297, Aug., 193S. 

By injecting twenty-five inter- 
national units of posterior pituitary 
extract per kilogram of body weight 
into experimental animals (rabbits), 
a permanent lesion of the mucosa of 
the stomach, in the fundus region 
only, was produced in every instance. 
The lesion probably forms in the 
following sequence: after the period 
of vascular constriction, the wide- 
spread edema of the gastric and duo- 
denal mucosa subsides everywhere ex- 
cept the fundus, but there the dis- 
tinctive pathology, which is a swelling 
of the parietal cells, is lasting, with 
the resultant necrosis, hemorrhage 
and ulceration. The possibility of 
producing these lesions in humans by 
the administration of posterior pitui- 
tary extract should arouse no concern 
since the dose necessary for their pro- 
duction is many times greater than 
the maximum dose employed thera- 
peutically. 

Hanes M. Fowler, Fort Wayne. 

Wright, Harry E. and Moursund, 

W. H. 

A Study of the Incidence of Itv- 
testinal Parasites in 2800 Persons 
in Dallas, Texas, and Vicinity. 
Texas State Jour, of Med., 3i; 
292-298, Aug., 1938. 

This report is concerned with the 
study of the incidence of intestinal 
parasites in 2800 persons over the 
period from June 1, 1935, to February 
1, 1938. The number of persons 
harboring one or more parasites was 
738, or a percentage of 26,3. The 
number of persons harboring one or 
more pathogens (Endameba histoly- 
tica or parasitic worms) was 190 for 
a percentage of 6.8. There are several 
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charts givinff the incidence of in- 
testinal parasites according to age, 
sex, and race groups, also a chart 
showing the incidence in food hand- 
lers in Dallas, Texas. 

Endameba histolytica was found to 
be the most prevalent pathogenic 
organism, being found in 97 persons 
for an incidence of SAG'/r. 

Hanes M. Fowler, Fort, Wayne. 

Dutton, L. 0. 

The Relationship Between 
Allergy and Organic. Pathology 
of the Appendix. Texas State 
Jour. Med., Si . -30.3-366, Sept., 

loss. 

The author presents two case re- 


ports which substantiate his concep- 
tion that allergic reactions in the ap- 
pendix are probably a common etiolog- 
ical factor in the development of both 
acute and chronic appendicitis. 

Mild allergic reactions can explain 
some of the pathologic changes found 
in the chronic appendix, and also the 
clinical manifestations of the disease. 
This is particularly true of the pro- 
found .systemic symptoms that cannot 
be explained on the basis of the his- 
tologic findings alone. The edema inci- 
dent to the allergic reaction certainly 
could account for all of the stasis of 
the lumen contents that would lead to 
damage to the mucosa. The irrever- 
sible necrosis of the allergic reaction 
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certainly would offer ample oppor- 
tunity for bacterial invasion to occur. 
In other words, an easily understood 
initiating lesion is certainly an inte- 
gral part of the allergic reaction. The 
author believes that by the combi- 
nation of the allergic and the in- 
fective in the consideration of ap- 
pendicitis, many of the unanswered 
questions concerning the disease may 
be answered. 

Hanes M. Fowler, Fort Wayne. 

Hench, Philip S. 

Effect of Spontaneous Jaundice 
on Rheumatoid Arthritis. British. 
Med. Jour., pp. 304-30S, Aug. ZO, 
1938. 

Jaundice involves a physiological 
reaction which is antagonistic to the 
continuation of active symptoms of 
rheumatoid arthritis and primary 
fibrositis. With the onset of any one 
of several types, rather dramatic re- 
missions in rheumatic symptoms, last- 
ing from three to 104 weeks, occurred 
in nineteen cases of rheumatoid ar- 
thritis, in nine of primary intra- 
muscular or peri-articular fibrositis. 
in two of lumbo-sacral and sciatic 
pain, and in one of secondary hyper- 
trophic arthritis of the hips. Remis- 
sions averaged (roughly) from two to 
three times the average duration of 
the jaundice and affected symptoms of 
active disease; residual articular 
thickening and disability from de- 
formity were unaffected. 

The phenomenon depends more on 
the quantity than on the quality (or 
type) of jaundice, a certain intensity 
of jaundice being required. Several 
methods involving the administration, 
of various components of bile and the 
production of artificial jaundice and 
induced hyperbilirubinemia are being" 
used in an attempt to reproduce the 
phenomenon. 

Hanes M. Fowler, Fort Wayne- 
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Impalement of the Rectum. S. G. 

0., Vol. 06, No. 2, pp. 222-226 . 

Feb. 1, 1038 

Impalement of the rectum is am 
unusual type of injury requiring im- 
mediate surgical treatment. Jlost of 
the reported cases have occurred 
following a fall from a hay loft, strik- 
ing the handle of a pitch fork. Im- 
palement may be the “pure type” in 
which the impaling object passes 
through the rectal wall from within 
outward, or the "atypical type” in 
which the wall of the bowel is per- 
forated after the impaling object 
passes through the soft tissues of the- 
perineum. In either type other in- 
juries to such organs as the bladder 
small intestine, or kidney may be 
found. Fistulae and abscesses may 
develop along the course of an atypi- 
cal impalement. 

The symptoms may not be marked 
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WHY? .... 

The reasons are obvious — 
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® The needs were for a journal that would collect 
and attract under one head the impoi'tant con- 
tributions in this field, thus enabling the reader 
to learn what he wished withput the inconveni- 
ence of looking through an extensive literature. 


® This has been done . . . today our Editor re- 
ceives countless manuscripts from the investi- 
gators of the U. S. A today numerous 

readers volunteer the fact that they have never 
made better investments than in the Volumes 
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without possibihty of anal leakage 
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FREDERICK STEARNS & COMPANY 

DETROIT. MICHIGAN 

NEW YORK KANSAS CITY SAN FRANCISCO* 

WINDSOR. ONTARIO SYDNEY, AUSTRALIA 

FREDERICK STEARNS & COMPANY 

Detroit Michigan Dept D, D. 11 

Please send nc a supply of Mucilose for clinical test 
Name — ^ ^^-„MD 

Address - _ 

City _ _ State 


641 



642 


AMERICAN Journal of Digestive Diseases 


and proctoscopic examination may not 
reveal’ any abnormality. 

Treatment is surgical. In some in- 
stances colostomy may be deemed ad- 
visable to hasten healing of e.xtensive 
perineal lacerations. 

The mortality is usually quite high; 
in some series more than a 71 per cent 
mortality has occurred. 

Pour figures, a detailed report of 
a case successfully treated, and a 
bibliography accompany the article. 

Nelson M. Percy, Chicago. 


Hines, Laurence E. and Fitzgerald, 

BERTILtM. . . . - ; 

Splenomegaly of the Banti Type. 
Report of a case with postmortem 
observations four years after 
splenectomy. Arch. Path., 26-1, 
156, July, 1936. 

The authors report the case of a 
man who presented the Banti syn- 
drome whose spleen was removed in 
1932, at the age of 45, and who died 
four years later from hemorrhage 


from the rupture of an esophageal 
varix. No obstructive lesion' of the 
portal circulation was found at opera- 
tion, and the liver showed no evidence 
of cirrhosis. The health of the patient 
during the subsequent four years was 
not improved. The anemia continued 
from repeated hemorrhages. He died, 
as stated above, from a severe hemor- 
rhage. At autopsy but little more 
could be found to explain the evident 
continued hypertension of the portal 
vein. The liver showed but a mild 
degree of intrahepatic peri- portal 
fibrosis, but it was associated with 
narrowing of the portal channels, 
which the author believed had to be 
regarded as the obstructive mechan- 
ism in this case. 

N, W. Jones, Portland. 

Farrell, J. I. and Lyman, Y. 

Aseptic Uretcro — Intestinal 
Anastomosis. S. G. O., Vol. 66, 
No. 3, pp. 657-662, March, 1933. 

The author describes an aseptic 
method of uretero intestinal anasto- 
mosis in which a side to side suture 
is placed between the ureter and the 
submucosa of the bowel; the muscular 
layers having been pushed bade. A 
loop of silk thread is then passed 
through the ureteral wall and the 
mucosa of the bowel at the points 
opposite those in the ureter. After the 
anastomosis is completed, using 00 
chronic catgut sutures, the opening 
between the ureter and bowel is .es- 
tablished by sawing through with 
the silk suture. The ureter is then 
clamped beyond the anastomosis and 
any leakage of the anastomosis is 
sutured over. The entire anastomosis 
is covered with the longitudinal muscle 
layer and peritoneum of the bowel. 

The author points out several ad- 
vantages of this method. They are: 
(1) no catheters, cautery or bowel 
preparation are necessary, (2) the 
two structures are firmly united be- 
fore the opening is made, (3) a longi- 
tudinal opening larger than can be 
made by most 'methods may be made, 
(4) the bowel musculature is not cut 
and the circular layer acts as a 
sphincter for the ureter. 

Pour figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 

Chestnut, Nelson H. 

The Use of Pitressin in Common 
Duct Obstruction of the Gall 
Bladder by Biliary Calculi. III. 
Med. Jour., 73:475-461, June, 
1036. 

The author briefly reviews the an- 
atomy and physiology of the gall 
bladder and biliary ducts and discus- 
ses the causes of obstruction of the 
common duct. 

The case presented illustrates the 
presence of a biliverdin stone ob- 
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structin^ the coniiuou <luct^ cuusinfi 
concentration of the bile and bile 
pigments with calcium deposit to 
make it opaque to X-rays. Injections 
of pitresain causeil the stone in the 
ampulla to bo dislodged and forced 
into the intestinal tract. Further in- 
jections of pitressin apparently 
caused more complete evacuation of 
the gall bladder by stimulating its 
contractions. These events were dem- 
onstrated liy X-rays. 

While admitting that no conclu- 
sions should be drawn from one case, 
tlie aiitlior .suggests that tlie use of 
pitrc.sMin might well be considered in 


the treatment of common duct ob- 
struction by small biliary calculi. 

Hanes M. Fowler, Fort Wayne. 

Hokriciiter, C. H. 

Experiences with Prolamine Zinc 
1 nsiili H. Northwest Medicine, 
37:21S-223, July, 193S. 

Protamine zinc insulin is as ef- 
fectual as standard insulin in the 
metabolism of carbohydrate, but much 
slower in e.vcrting its influence sub- 
stitution of protamine insulin for 
standard insulin is best done gradu- 
ally. Mild cases of diabetes do well on 
protamine zinc insulin. Severe cases 
do well if one remembers not to rely 
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Creamalin exerts its dependable healing influence on 
peptic ulcer in three phases of action which attest 
its rationale. 

1 . Its astringent action encourages the formation of 
fibrinous deposits over the lesion, thus intensifying 
clot formation. 


2. By neutralizing 12 times its volume of N/10 HCl 
in less than 30 minutes, Creamalin depresses gastric 
acidity to the point where the activity of pepsin is 
inhibited, thus guarding the protective clot from 
proteolytic digestion. 


3- Through its sustained acid-neutralizing influence, 
and because it does not lead to a secondary acid rise, 
Creamalin under sufficiently frequent oral administra- 
tion maintains gastric acidity at a pH level of 4.5 to 5, at 
which healing of the ulcerous lesion progresses rapidly. 


Compxcbcasivo litaratura and reprinis of published 
reports aro availablo to physjc/aus upon request. 


INC. 

>0 VARICK STREET . NEW YORK N V 


upon it for quick action when this is 
necessary. The slowness with which 
protamine zinc insulin becomes avail- 
able makes it undesirable as the chief 
therapeutic aid in severe acidosis 
with coma or in cases of progressing 
infections. Reactions when occurring 
with protamine insulin tend to be 
more severe and more prolonged. 
There is a tendency to irritate tissues 
at the site of injection in some cases. 
There is also a tendency to pocketing 
in the tissues with release under 
exercise in some cases. Six-hour frac- 
tionated urine specimens aro a sensi- 
tive guide to case progress. In the 
face of infection the unit dosage of 
insulin may be much larger than 
when the individual is infection free. 

Hanes M. Fowler, Fort Wayne. 

Giiosii, Jaiiarlal. 

The Value of Gastric Analysis in 
Clinical Diagnosis. Jour. Indian 
Med. Assoc., 7 :509-5H, June, 
1938. 

Analysis of gastric contents is' un- 
doubtedly a valuable method of in- 
vestigation of the dyspepsias but 
possibly its value is usually over-esti- 
mated. Achlorhydria with presence of 
definite amount of lactic acid in the 
fasting contents is highly of cancer 
of the stomach. Hyperchlorhydria in 
a suspected case of ulcer is merely an 
additional point in favor of the proba- 
bility but not at all pathognomonic of 
the condition. The typical climbing 
curve when obtained in such a case is 
suggestive of duodenal ulcer. Analysis 
of gastric contents materially helps in 
the diagnosis of anemias and sub- 
acute combined degeneration of the 
cord. The results of gastric analysis 
should always be interpreted with 
due regard for the history, physical 
findings and results of other special 
methods of investigation. 

Hanes M. Fowler, Fort Wayne. 

JlARsii.VLL, Geo. R. and Wood, 0. L. 
Ischio-Anal Abscess Caused by 
Oxyuris Vermicularis. Northwest 
Med., 37:180-182, June, 1938. 

The anatomic importance of the 
crypts of Morgagni as a harboring 
recess for oxyuris vermicularis and 
ova is brought out, especially those 
crypts elongated by infection and 
trauma. Intractability to treatment 
has been associated previously with 
the possibility of an appendiceal in- 
volvement but the importance of the 
anal crypts in this condition has not 
been mentioned or stressed. There- 
fore, the importance of anoscopic ex- 
amination in these cases and inspec- 
tion particularly of the anal crypts, 
is emphasized. 

A case of ischio-anal abscess con- 
taining oxyuris vermicularis is re- 
ported. 

Hanes M. Fowler, Fort Wayne; 
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The fine ingredients of Loraga are so thoroughly emulsified that 
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8 Sufficient “bulk,” supplied by food 
residues, has a double function in aiding 
elimination. It provides a mass that not 
only promotes a movement, but can be 
easily evacuated. 

Kellogg’s All-Bran also contains an 
appreciable quantity of vitamin Bi. Ac- 
cording to medical authority, this vita- 
min exerts a beneficial effect on intestinal 
tonus. 

For these reasons, Kellogg’s All-Bran 
may be confidently recommended as an 
excellent laxative cereal in cases of con- 
stipation resulting from lack of “bulk.” 
Made by Kellogg’s in Battle Creek. 
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Phillips, John Roberts. 

Severe Hemorrhage of Peptie Uleer Origin.” Southern 

Surgeon, 7:1,07-U11, Oet, 1938. 

The generally accepted view that severe hemorrhage of 
peptic ulcer origin rarely is fatal is probably incorrect. 
Statistics quoted showed a mortality of five to fifteen per 
cent of ulcer patients who bled while under hospital care. 
It is important to realize that hemorrhage in patients over 
forty years of age is much more likely to be fatal than in 
younger ones because increasing sclerosis of the blood 
vessels tends to hold open the vessels once erosion has 
occurred. Medical and surgical management are not com- 
petitive and the former should always be used first. If, 
however, the bleeding persists or recurs iii massive quanti- 
ties within a few days, and especially if the patient is past 
forty, immediate operation is imperative. As anything 
less than a direct attack upon the bleeding vessels is usu- 
ally inadequate rather extensive and hazardous procedures, 
such as partial gastrectomy or duodenectomy, will be indi- 
cated since the vessel will often be on the posterior wall 
perforating onto the pancreas with much scarring present. 
Transfusions are of course most useful during such treat- 
ment and may be given by multiple portals. Six interesting 
case reports are included. 

J. Duffy Hancock, Louisville. 


Smith, Richard M. 

Chronic Idiopathic Ulcerative Colitis in Children. New 
England Jour, of Med., 317, No. 14, 541-549, Sept., 
1037. 

A brief differential diagnosis of melena is given. The 
clinical course of chronic ulcerative colitis is described, 
progression of the disease with remissions occurring, as- 
sociated with marked weight loss and anemia. He recog- 
nizes an insidious and an acute onset and reports an illus- 
trative case of each. 

An infectious origin is considered more likely though 
the diplostreptococcus described by Bargen is considered 
unproved. 

Medical treatment may be classified under four head- 
ings: 

1. Directed at the colon, sedatives as opium and bis- 
muth, low residue diet, serum and vaccine. 

2. Maintenance of adequate nutrition, high caloric diet 
with abundant vitamins, replacement of lost minerals. 

3. Combatting anemia, transfusions, iron if borne. 

4. Symptomatic, sedatives for pain. 

Surgery is indicated because of the danger of perfora- 
tion or of polyposis followed by malignancy. The time for 
surgery is when fibrosis begins as shown by the loss of 
haustrations, narrowing of the lumen. Ileostomies are con- 
sidered permanent in adults, in children it may be possible 
to restore normal continuity in two or three years. 

The end results in twenty-seven cases are tabulated. 

Medical treatment, nine cases. Five well, two stilt acute. 
Two deaths, one of perforation, one of carcinoma. 

Surgical treatment, eighteen cases. Nine alive, five 
closed. Nine deaths, two of perforation after ileostomy, 
one of perforation after colectomy, two of volvulus after 
ileostomy, one operative death with ileostomy, one acute 
ileitis after ileostomy, one peritonitis after closure, one 
tracheobronchitis two months after surgery. 

The eases receiving medical treatment were generally 
milder. It is concluded that surgery, meaning ileostomy, 
offers the most in these cases and that it should not be 
delayed too long. 

COMMENT 

This paper does not emphasize the surgical risk that the 
figures given show. Too many of the deaths are the result 
of surgery, experience which has been duplicated elsewhere 
in this disease. Surgery did not prevent perforation in 
two cases, and the mortality of 50 per cent in the surgical 
group is not encouraging. 


K. W. Benson. 
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pictured above in sym- 
bolic form, wos devel- 
oped after 26 years of 
vitamin-mineral re- 
search by Or. Casimir 
funk and Or. H. E. Oubin. 


Prescribe 



Insufficient vitamin-mineral intake — that’s what may 
be slowing up the patient’s recovery! Clinical ex- 
perience now shows that a great number of ailments 
are entirely or partially due to vitamin-mineral short 
rations. Without adequate amounts of these important 
elements, vital to the health of every cell in the body, 
your patient cannot make the most of your therapy. 
Certainly, if the average diet’ lacks sufficient vitamins 
and minerals in “good health,” how much greater the 
risk of protective food inadequacy during illness. 

Put your patient’s system to work for him by 
prescribing daily doses of Vi-SyneraP, the original 
multiple vitamin-mineral concentrate. Greater sys- 
temic vitality and risistance must assist recuperative 
power. Your specific medication acts under conditions 
most favorable for maximum results. 
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F ar too often the bland diet prescribed for gastric ulcer, 
colitis, and similar gastrointestinal disorders is a deficient 
diet. Pablum is rich in a wide variety of the accessory food 
factors and can be fed over long periods of time without 
danger of gastrointestinal irritation. Its fiber content is 
only 0.9%. Yet Pablum contains 37 times more iron than 
does farina and is an excellent source of vitamins B, and G. 
Also rich in calcium and phosphorus. 

Requires no cooking. Pablum can be prepared quickly and 
conveniently at the office or shop simply by adding milk or 
cream and salt and sugar to taste. Can also be used in a 
variety of appetizing dishes to enhance their vitamin and 
mineral values. Pablum (Mead’s Cereal thoroughly cooked) 
consists of wheatmeal (farina), oatmeal, commeal, wheat 
embryo, alfalfa, yeast, beef bone, reduced iron and sodium 
chloride. 

Sam/ites and literature sent on request of physicians. 
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While KONSYL, the original concentrated vegetable mucilloid 
made from Plantago Ovata, is indicated in chronic constipation 
it is also of value in the treatment of the following conditions: 

1. In catarrhal colitis caused by purgatives, nervous spasm of 
the bowel and in chronic irritation caused by coarse indigestible 
foods, Konsyl by forming a soft bland non-irritating bulk will 
usually have a beneficial effect. 

2. Headaches. There are many cases of headache, lethargy and 
dizziness that are due to colonic stasis, or clogging of the large 
bowel with fecal material. Konsyl, by establishing regular elimi- 
nation, is usually of great benefit in these cases. 

3. Looseness of the bowels. There are many cases of looseness 
of the bowel, especially of nervous origin, where Konsyl by 
supplying a soft bulk absorbs excessive intestinal fluids and 
changes loose movements into soft or even formed stools. 


Write /or clinical test sample and literature. 


Also manufacturers of L. A. FORMULA containing 
Oextrin and Plantago Ovata Concentrate. 
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Prouty, James V. 

Regional Enteritis. Jour. Iowa- 
State Med. Soc., 27:379-382, 
Aug., 1938. ■ 

Regional enteritis may be encount- 
ered in an acute or chronic form. It 
may involve one or more areas in the 
jejunum, ileum, or colon. The etiology 
is unknown. The pathology consists 
of an acute or chronic nonspecific in- 
flammatory process. The symptoms 
depend upon the severity, duration, 
extent and location of the lesions. 
They may simulate appendicitis, 
ulcerative colitis, obstruction, or 
malignancy. The preoperative diag- 
nosis depends largely upon proper 
roentgen examination. The treatment 
is essentially surgical. 

Hanes M. Fowler, Fort Wayne. 

Rao, M. Narasimha. 

Histidine and Peptic Ulcer. Jour. 
Indian Med. Assoc., 7:518, June, 
1938. 

In a series of sixteen cases of 
peptic ulcer treated with histidine 3 
cases were classified as cured. In one 
case there was only symptomatic re- 
lief. Ten of the cases showed no im- 
provement or otherwise. Two of the 
cases got definitely worse. Esti- 
mations of progress were based upon 
symptomatic, radiological and bio- 
chemical evidences, and the cases 
were “followed up” for one year after 
the treatment which consisted of an 
average of 21 to 25 daily intramuscu- 
lar injections of-5 cc. of 4% histidine 
monohydrochloride. 

Hanes M. Fowler, Fort Wayne. 

VoECTLiN, Walter L. 

Some Novel Manifestations of 
Ascaridiasis. Northwest Med., 
37:182-183, June, 1938. 

This is a report of an unusual case 
of ascaridiasis in which the parasites 
migrated into the common bile duct, 
and up through the stomach into the 
esophagus and pharynx at times. The 
symptoms produced were upper right 
quadrant pain, polyphoagia, pain in 
the chest, and foreign body sensation 
in the esophagus. The patient ex- 
tracted one %vorm from her pharynx 
with her fingers. Caprakol and 
hexylresorcinol caused the evacuation 
of seven worms and disappearance of 
all symptoms. 

Hanes M. Fowler, Fort Wayne. 

At the meeting of the Central So- 
ciety for Clinical Research (reported 
in the J. A. M. A., 110:687, 1938) 
Rynearson reported having been able 
to get rid of individual hypersensi- 
tivity to protamine zinc insulin either 
by giving histaminase by mouth or 
histamine injections. 

W. C. Alvarez, Rochester. 
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Digestive Diseases 
McCullough, Nokman B. 

Vitamin C and Resistance of the Guinea Pig to In- 
fection with Bacterium Necrophorum. Jour, of Iro- 
fectious Diseases, 91, S-i-SS, July-Aug., 1938. 

There is much contradiction in previous work relating 
Vitamin C to infection. Diets may have been deficient in 
other essentials. Crude sources of Vitamin C have been 
used. Virulent organisms have been used making survival 
period the only criterion. 

It has been demonstrated that chronic C deficiency 
shortens the survival of the guinea pig with tuberculosis. 
Excess of the vitamin doesn’t alter the course of the dis- 
ease. Injections of streptococcus toxin will produce rheu- 
matic fever like lesions in the scorbutic guinea pig. C re- 
serves are lowered in febrile disease as might be expected 
from the increased metabolism. Vitamin C has antitoxic 
effect in diphtheria, and some protective action against 
anaphylactic shock. 

Several strains of bacterium necrophorum (bacterium 
fundiliforme) were isolated from cases of chronic ulcera- 
tive colitis. It is not assumed that these are the causative 
organisms. Fifty guinea pigs that had been kept seven 
days on a C deficient diet were inoculated in the abdominal 
wall, thirty-one developed low grade local infections not 
affecting body weight. Fifty controls on an adequate diet 
were unaffected by the inoculations. 

Forty-five guinea pigs were just kept from having acute 
scurvy by minimal doses of Vitamin C. None developed 
infection following inoculation with bacterium necro- 
phorum. 

Bovine strains of bacterium necrophorum, slightly more 
pathogenic to the guinea pigs, were injected into normal 
and deficient guinea pigs. In the deficient animals the 
lesions were more severe and tlid now show a tendency to 
heal spontaneously. After seven days the deficient animals 
were given crystalline Vitamin C, those that were not 
moribund recovered rapidly from the scurvy and the in- 
fection. 

It is concluded that a very severe grade of scurvy is 
necessary to reduce the resistance of the guinea pig to 
these organisms. In clinical practice Vitamin C deficiency 
must be marked to account for a low resistance to in- 
fection. 

K. W. Benson. 

Brooks, Cl.irk D., Clinton, Wm. R. and Ashley, L." 
Byron. 

Primary Carcinoma of the Jejunum. Jour. Mick. State 

Med. Soc., 37:795-797, Sept,, 1933. 

Primary carcinoma of the jejunum is not only an in- 
frequent lesion, but an interesting one as well, because of 
the difficulty in making an early diagnosis, the irregularity 
of the symptoms, and the unusual response to surgical 
treatment. The incidence is only O.IB per cent of all gastro- 
intestinal carcinomas, according to the most recent survey 
by Mayo and Nettrour. 

Two cases are reported with descriptions of the symp- 
toms, operation, and post-operative progress. Both cases 
made uneventful recoveries after operation, and are in 
good health twenty-eight and eighteen months, respectively, 
after operation. 

Hanes jM. Fowler, Fort Wayne. 


Winfield, James M. 

The Use of Dried Bile as a Therapeutic Agent. Jour. 

Mich. State Med. Soc., 37:798-802, Sept., 1938. 

The symptoms associated with lack of bile in the gastro- 
intestinal tract are lack of strength, anorexia, distention, 
constipation and malaise. The gastric and intestinal mo- 
tility and tone are decreased, the stools become clay 
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colored and greasy and loss of weight is quite common. 
A preparation of dried bile is described which was found 
to be eifective in relieving the symptoms commonly asso- 
ciated with lack of bile in the intestine, particularly 
anorexia. The dried bile also had a slightly laxative etfect. 
It also forms a simple means of supplying additional Wle 
so necessary for the absorption of Vitamin K in jaundiced 
patients. 

Hanes M. Fowler, Fort AVayne. 


Barnes, J. Peyton. 

Appc'iidccto'intj Moriality.. Texas Stats Joux. .1/cd., 

3!,:J60-363, Sept., lt>38. 

Every year 17,000 persons die from appendicitis peri- 
tonitis. Records of 228,598 appendectomies have been col- 
lected with a mortality rate of 1.09 per cent. Operation 
for non-ruptured appendix has a mortality of 0.8 per cent, 
practically the same as that for simple hernia repair. 
Operation for ruptured a!>pendix has a mortality rate of 
18.3 per cent, based on 13,965 cases. 

The author feels that a prophylactic appendectomy is 
indicated if an individual has ever had a distinct attack 
of appendicitis, or if he presents symptoms which create 
a doubt as to the innocence of the appendix. The above 
figures, gathered from many hospitals and made by 
thousands of different doctors, prove definitely that the 
disease is more dangerous than the operation, even in the 
hands of the average operator. 

Hanes M. Fowler, Fort Wayne. 

Bargf.n, J. .Arnold, Jackman, Raymond J. and Kerr, 

Jack G. 

Studies an the Li‘c Histoyics of Patients with Chronic 
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Ulcerative Colitis with Some Suggestions for Treat- 
ment. Annals of Internal Med., 12:339-352, Sept, 
1938. 

A chiefly statistical study was made of the records of 
871 patients who had thrombo-ulcerative colitis and who 
have been followed from 7 to 14 years after the first ob- 
servation. 

Predisposing factors and factors affecting relapses of 
the disease are chiefly the following; Upper respiratory 
infection, disease of childhood, dietary indiscretion, physical 
and mental fatigue, rectal or abdominal surgery, trauma, 
drastic catharsis, foci of infection with sepsis, exposure, 
dysentery epidemics, and pregnancy.' 

This disease may begin in an insidious manner. Again, 
it may come on suddenly, as a violent diarrhea without 
toxic symptoms, or it may start in a fulminating fashion, 
associated 3vith marked toxemia, fever and all the con- 
comitants of a severe septic process. 

On the basis of its course, the disease can be readily 
divided into the following types: (1) mild throughout, (2) 
intermittent with declining severity, (3) septic with com- 
plete recovery, (4) constant without remission, (5) slowly 
progressive without remission, (6) intermittent with pro- 
gressive severity, (7) insidious onset with slow progres- 
sion, changing to a fulminating condition and ending 
fatally, and (8) fulminating throughout, ending fatally. 

The major complications and sequelae of thrombo- 
ulcerative colitis include polyposis, stricture, perianal ab- 
scess — fistula, arthritis, erythema nodosum, pyoderma 
gangrenosa perforation, liver abscess, carcinoma phlebitis, 
iritis, deafness, splenomegaly, nephritis, psychosis, massive 
hemorrhage, endocarditis and kidney stones. 

. Surgical intervention in this disease should be limited to 
complications and sequelae. An individual afflicted with 
thrombo-ulcerative colitis presents a poor surgical risk if 
a surgical attempt must be made to relieve another inter- 
current abdominal pathologic condition. 

The end results of this infection may be devastating but 
it may also end in complete relief of all symptoms and 
signs of intestinal pathologic change. This happy result 
occurs frequently enough to make it urgent that a well- 
ordered regimen be followed without deviation by these 
patients for months and years. 

Hanes M. Fowler, Fort Wayne. 

Connelly, Richard Campbell. 

Colloidal Aluminum Hydroxide Therapy in Upper 
Gastro-Intcstinal Lesions. Jour. Mich. State Med. Sec., 
37:706-711, Aug., 1938. 

Colloidal aluminum hydroxide serves as a buffer of 
hydrochloric acid and so reduces the irritating action of 
the gastric secretion on the injured mucosa of the stomach 
and duodenum. It may also inhibit digestion of a blood clot 
over a bleeding ulcer. The substance is fairly palatable 
and does not ordinarily produce nausea. Its use even over 
as long a period as one year seems to produce no harmful 
action on blood cytology or chemistry. 

Colloidal aluminum hydroxide proved to be an antacid 
of considerable value in the treatment of twenty peptic 
ulcers, and it seems to possess an advantage over the 
alkali treatment of ulcer. The aluminum hydroxide has no 
laxative action, so provision must be made for this need 
in certain cases. 

Hanes M. Fowler, Fort Wayne. 
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Dragstedt, Carl A. 

Some Pkarmacological Considera- 
tions of Intestinal Obstruction. 
Illinois Hied. Jour., 37^313-315^ 
Oct., 1933. 

Experimental evidence indicates 
that there can occur a transperitoneal 
absorption of toxic material from a 
strangulated bowel, and there is. also 
evidence of the mesenteric absorption 
of toxic material under certain circum- 
stances. In addition to the toxemia, 
the other factors suggested as opera- 
ting in cases of obstruction are de- 
hydration and loss of electrolytes 
from the blood, interference with the 
circulation, and some unexplained 
nervous factors. 

The mechanical interference with 
circulation caused by severe distension 
is a quite important factor. The 
present interpretation of the bene- 
ficial effect of morphine in cases of 
ileus is that it is due to the indirect 
effect of morphine improving the 
circulation through the bowel by pro- 
moting tone and motility in the in- 
testine. 

Hanes M. Fowler, Fort Wayne. 
Green, John A. 

(Ileus) Intestinal Obstruction. 
Illinois Med. Jour., 37:315-319, 
Oct., 1933. 

Ileus is a symptom-complex charac- 
terized by pain, vomiting, tympanites 
and obstipation. -According to Dean 
Lewis’ classification, ileus may be di- 
vided into; mechanical ileus, as seen 
in carcinoma, bands, volvulus, intus- 
susception, foreign bodies, etc.; 
strangulation ileus in which vessels 
are involved as in embolism or throm- 
bosis; adynamic ileus in which the 
musculature of the bowel wall is para- 
lyzed as in peritonitis and other acute 
abdominal conditions; dynamic ileus in 
which the musculature of the bowel 
wall is contracted, as in lead poison- 
ing, and diseases of the central 
nervous system. 

Intestinal obstruction continues to 
be one of the most deadly of all in- 
testinal conditions and causes about 
the same mortality that it did two if 
not three decades ago. The mortality 
rate in ileus as given by different re- 
ports still varies between 40 and 70 
per cent. The greatest cause of this 
high death rate is delay in treatment. 

Ileus is a very frequent, if not the 
most common cause of postoperative 
abdominal complications. This de- 
plorable situation can only he im- 
proved by becoming ileus conscious, 
which will result in earlier diagnosis, 
earlier recognition of the types and 
earlier institution of treatment. Until 
this takes place, and the patient, by 
means of popular medical education 
is also made to realize the danger of 
delay, no better end results may be 
expected. 

Hanes M. Fowler, Fort Wayne. 


Rosenblum, Philip. 

Intussusception. Illinois Hied. 
Jour., 74:309-313, Oct., 1938. 

Intussusception is essentially a 
pediatric disease, 75 per cent of the 
cases occurring in infants under one 
year of age. The incidence in males , 
over females is practically 2 to 1. 

The most common symptoms in the 
acute variety are sudden onset in in- 
fants usually under one year, inter- 
mittent colicky pain, vomiting a pal- 
pable mass and blood in the stool. It 
is sometimes necessai-y to give an 
analgesic or anesthetic in order that 
the ma.ss might be felt. Roentgen ray 
examination is very helpful especially 
in the subacute and chronic types. 

The following conditions should be 
considered in the differential diag- 
nosis, acute appendicitis, bleeding 
Meckel's diverticulum, prolapse of the 
rectum, dysentery, Henoch’s purpura, 
tumors of the rectum, thrombosis of 
the splenic vein, and foreign bodies in 
the rectum. 

The earlier the diagnosis the better 
the prognosis, and the importance of 
postoperative care, such as supplying 
fluids, is most essential. 

Hanes M. Fowler, Fort Wayne. 

Coleman, G. H. and Capps, J. A. 
Diverticulitis of the Colon. A 
preliminary report of a study of 
its potential role as a focus of 
infection in systemic disease. 
Ach. Path., 36-1, 307, July, 1933. 

The authors give a preliminary re- 
port of 11 cases of diverticulitis asso- 
ciated with rheumatoid arthritis as a 
major complication in which detailed 
stool cultures gave predominant 
growths of Str. haemolyticus in 9 of 
the 11 cases. As a control group for 
comparison 1000 routine stool cul- 
tures from persons without evident 
diverticulae of the colon and arthritis 
gave 180 which were positive for Str. 
haemolyticus or 11 per cent, as op- 
posed to 8 per cent. Furthermore 
with treatment of the patients which 
resulted in sharp reduction of the 
number of colonies present in the 
stools there was a parallel improve- 
ment noted in the condition of the 
arthritis. 

N. W. Jones, Portland. 

Colcher (Radiology, 29:616-621, 
1937) suggested a number of im- 
provements in the method of bringing 
out the mucosal markings of the 
stomach. The trick is to get the right 
amount of barium mixture and then 
to get the patient in the right position 
so that the various folds become 
visible. With this technic, popularized 
by Berg and others, some ulcers, 
previously invisible, can be dis- 
covered. 


W. C. Alvarez, Rochester. 





Red Cross Methods in Epidemic Control 


TOURING flood relief operations in the Mississippi Valley of 1937, Red Cross workers at a refugee camp in Northwestern 
^ Arkansas suddenly found themselves confronted with what gave promise of becoming an epidemic of cerebrospinal 
meningitis. The first case was reported February 5, two additional cases on February 7 and after that new cases were 
reported almost daily. 

Local hospital facilities were crowded and the fii-st 12 cases were cared for in a tent hospital. Subsequently a wooden 
“sreacks with three wards and a diet kitchen, of which a portion was screened off for records, supplies and scrubbing fa- 
cilities were erected. To make a long story short, the last of 36 cases was admitted March 24, the hospital was closed 
April 3, and the remaining two convalescing patients transferred to the local hospital. 

Contributing factors which were largely responsible for keeping the threatened serious epidemic within bounds in- 
cluded the following, according to Dr. William DeKleine, of the American Red Cross: 

Daily inspection of the camp population; early diagnosis and treatment; repeated throat cuUures of patients, carriers 
and contacts (326 in all) ; prompt isolation of quarantine and continuous follow-up care of all cases. National guardsmen 
prevented mingling of carriers and contacts with other people. 


The epidemological studies indicated that all cases, with but Uvo exceptions, reported from one camp at Jonesboro, 
could be traced directly to the first patient. Most contacts occurred at camp, some in transit to the camp. Complete sepa- 
ration of carriers, contacts and patients until they can no longer transmit the disease, is highly important, according to 
the report. In Dr. DeKleine’s opinion it is better to keep a few doubtful carriers in quarantine than to permit a single 
case to run at large. During the quarantine period treatment should be ginven. 

Work of the Red Cross is dependent upon support .from its individual members. Their dues finance its activities, 
fhe annual Roll Call for members for the coming year will begin Armistice Day and end Thanksgiving. 
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The Gastric Absorption of Phenol Red in Humans'^ 

By 

ABHAHAM FENNER, M.D., FRANKLIN HOLLANDER, Ph.D. 

and 

JIAX SALTZMAN, B.S. 

NEW YORK, NEW YORK 


A DILUTION indicator in gastric analysis is a sub- 
stance used in the quantitative determination of 
the relative amounts of test-meal and secretion present 
in a sample of gastric contents recovered during the 
course of a test-meal series. It is essential that any 
substance used for this purpose must not disappear 
from the stomach except by loss through the pylorus. 
Such disappearance may occur through (1) absorption 
by the gastric mucosa, (2) adsorption on the surface 
of the mucosa, or (3) chemical change of the indicator 
by reaction with gastric contents. In the past, phenol 
red has been used by several investigators with the 
tacit assumption that the above condition has been 
met. (Gorham, 1923; Bulger et al, 1928; Wilhelmj 
et al, 1933). 

Before proceeding in our own laboratory to use 
phenol red as a dilution indicator, we decided to in- 
vestigate the validity of this assumption. In order to 
avoid complicated operative procedures which might 
tend to confuse the results by creating unphysiological 
conditions, it was decided to employ a substance which 
is already known not to be absorbed by the stomach 
as a standard of reference to be quantitated parallel 
with the phenol red. Such a substance was found in 
iron alum, FejCNH^)^ (80^)^. The introduction into 
the stomach of a weakly acid solution of this salt and 
phenol red in know concentrations makes it possible 
to determine whether or not the dye is lost by any 
mechanism other than passage through the pylorus. 
Since the iron is not absorbed, failure of absorption of 
the phenol red should result in a constant ratio of iron 
to phenol red concentrations in all the specimens re- 
covered in the test-meal series. If phenol red is ab- 
sorbed, this ratio should increase progressively in any 
single series. 

Evidence on the absorption of iron by the stomach 
has been confused by the use of surgical procedures, 
resulting in the creation of abnoi-mal conditions in 


the stomach and introducing unknown and uncontroll- 
able variables (Stalkenstein, 1927; Delhougne, 19311. 
However, since the time of Hari (1898) and Abder- 
halden (1900), the majority of investigators have re- 
ported that iron was not absorbed from the stomach. 
All these investigators allowed solutions of an iron 
salt to remain in contact with the non-operated gastric 
mucosa of various animals for varying intervals of 
time and then, sacrificing the animals, used histolo- 
gical methods to demonstrate the presence or absence 
of iron in the mucosa. The observations were uni- 
oimly negative. A critical review of the subject by 
fartakowsky (1903) substantiated his own negative 


me Mount Sinai Hospital. New York City. 
FoundaUonf* supported in part by a grant from the Friedsam 


results obtained by the same methods. An even more 
extensive critical review by Lintzel (1931) twenty- 
eight years later led to the same conclusion. 

PROCEDURE 

Our experimental subjects consisted of patients with nn- 
operated gastro-intestinal tracts. In choosing our subjects 
we were especially careful to include a variety of gastric 
and systemic pathological conditions in order to obtain 
data of some general applicability. The individuals were 
preferably ones who were accustomed to swallow the 
stomach tube ordinarily used in obtaining gastric test-meal 
series. The tube was introduced into the fasting stomach; 
this viscus was emptied of such contents as were present 
and it was then washed with 100 ml. of the test-meal de- 
scribed below. This was followed by the introduction 
through the tube of varying amounts of the same test 
meal. Samples of gastric contents were then withdrawn 
periodically in the following manner; the entire contents 
of the stomach were removed, mixed thoroughly, and after 
16 ml. had been separated for analysis, the remainder was 
returned to the stomach via the tube. This process was 
repeated at 15 or 30 minute intervals until the stomach 
was empty. A special effort was made to avoid trauma 
and bleeding, and if any blood was noted in a sample the 
entire series was discarded. The quantity of the test meal 
originally introduced varied from 150 ml. to 400 ml. de- 
pending upon the gastric capacity and tolerance of the 
subject. 

COIMPOSITION OF THE TEST MEAL 
The test meal consisted of a solution of phenol red 
and Fe,(NH,) 5 (SOj) j made up in 0.01 N H^SO^. 
Except for one experiment, the phenol red was used in 
two concentrations: namely, approximately 4 and 8 
mg. per cent. The iron content was uniformly in the 
region of 0.04 N. The test-meal was acidified in order 
to avoid loss of iron by hydrolysis and the precipitation 
of basic salts in an anacid gastric contents. The con- 
centration of H;SO^ was kept at 0.01 N since it was 
found that gastric intolerance to the test-meal may 
result from higher concentrations. Inasmuch as the 
final results were to be expressed in terms of the ratio 
of the concentration of iron to the concentration of 
phenol red, in each of a series of samples of gastric 
contents, the components of the test-meal were 
measured out in close approximation to the above 
values and the ratios of the samples compared with the 
corresponding ratio for the test-meal, used in the same 
experiment. 

DETERMINATION OF PHENOL RED 
Phenol red was determined according to the method 
recently described by us. (Hollander, et al, 1937). 

DETERMINATION OP IRON 
A slight modification of the method of Fowweather 
(1926) was employed. 2 ml. of the sample of gastric 
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contents were introduced into a Pyrex test tube (200 
nun. X 25 mm.) which had been previously graduated 
to contain 50 ml. One ml. of 36 N H^SO^ was added 
and the mixture was heated to boiling until the first 
dense white fumes of H.SO., appeared. The solution 
was blackened by carbonization of the organic matter 
present. After cooling for one minute, one ml. of 
Superoxol was added slowly along the side of the tube 
by means of a dropper. Violent bubbling and clearing 
of the solution resulted. When the bubbling had practi- 
cally ceased the mixture was again heated to the first 
appearance of dense white fumes. If, at this point, 
further charring occurred, one ml. of Superoxol was 
again added in the same manner as before; this 
process was I’epeated as often as necessary to remove 
all organic matter. If, however, the solution took on 
merely a faint yellowish-brown or amber color it was 
allowed to cool, since it was found that this color disap- 
peared on cooling and left a colorless solution. Special 
precautions were taken to atop heating at the first 
appearance of the dense white fumes of H,SO, because 
further heating usually resulted in the appearance of 
a finely dispersed white precipitate ivhich did not 
I'eadily dissolve on subsequent treatment and thus 
introduced an appreciable error in the method. The 


Table I 

ReUabilitij of the iron method as shown by a series of 
determinations on sohitiovs of lenown concentration 


Specimen 

No. 


Concentration of Iron 

Error* 

Dilc 

Calculated 

i 

Observed 

mN 


1 

0 

39.0 

33.7 

—0.3 

0.8 

2 

0 

39.0 

39.0 

0.0 

0.0 

3 

0 

7.8 

7.2 

—0.6 

S.O 

4 

0 

7.8 

7.7 

—0.1 

1,3 

5 

0 

39.0 

39.5 

"f-O.S 

1.3 

6 

0 

7.8 

7.8 

0.0 

0.0 

7 

0 

7.8 

7.8 

0.0 

0.0 

8 

tr. 

3.9 

3.8 

— O.l 

2.6 

0 

tr. 

3.9 

3.8 

—0.1 

2.G 

10 

tr. 

0.78 

0.78 

0.0 

■ 0.0 

n 

tr. 

0.78 

0.78 

0.0 

0.0 

12 

tr. 

3.9 

3,9 

0.0 

0.0 

13 

tr. 

3.9 

3.9 

0.0 

0.0 

14 

tr. 

0.78 

0,78 

0.0 

0.0 

15 

tr. 

0.7S 

0.78 

0.0 

0.0 

16 


39.0 

38.4 

-0,6 

1.6 

17 

+++ 

39.0 

38.7 

—0.3 

O.S 

18 

+ + ■7* 

39.0 

38.9 

—0,1 

0.3 

19 

+++ 

39.0 

38.0 

—0.1 

0.3 

20 

+ + + 

16.6 

16.7 

-fo.l 

0.6 

21 

+ + + 

15.6 

15.5 

+0.1 

0.6 

22 

+++ 

26.6 

15.6 

0.0 

0.0 

23 

+ + + 

16.6 

15.6 

0.0 

0.0 

24 

++ 

73.0 

77.8 

—0.2 

0.3 

26 

++ 

78.0 

77.8 

—0.2 

0.3 


as the dmerence between observed and c 
lattd values. Percentaea error waa obtained by divider the ^ 
expressed as mN by tbe actual concentration. 


solution was allowed to cool to room temperature and 
6 ml. of distilled water were added. This was followed 
by the addition of 20 ml. of 0.5 N HjSO^, 2 ml. of 
saturated K^SjOj and 6 ml. of 4 N KSCN, and then 
by dilution to the 50 ml. mai’k with 0.5 N HjSO^. The 
tube was closed with a rubber stopper, thoroughly 
mi.xed by inversion, and the solution was then com- 
pared with a suitable standard in a colorimeter. 

For this standard of reference, we used an approxi- 
mately 0.04 N solution of Fe„(NH,),(SOj),. It was 
not necessary to know its exact concentration becau.se 
all the measured concentrations were calculated rela- 
tive to that of iron in the test-meal itself. Two ml. of 
this solution were pipetted into one of the graduated 
Pyre.x tost tubes. To this were added 20 ml. of 1.5 N 
HjSOj, 2 ml. of saturated K 2 S.JO,, and G ml. of 4 N 
KSCN ; this mixture was then made up to volume wth 
1.5 N H,SO, in the usual way. The color of this refer- 
ence solution was found, by comparison with freshly 
prepared solutions, to undei’go no change for at least 
one hour after it was prepared.. 

All determinations were done in duplicate. 

For the purpose of establishing the reliability of 
the method, we prepared a large series of solutions of 
Fe,(NHj)j (SO^), of different concentrations and 
made up with a variety of specimens of human gastric 
contents as diluent. These specimens differed widely 
in regard to the amounts of acid, mucus, and bile 
which they contained. The iron concentrations were 
determined in these solutions and compared with their 
calculated values. The results are presented in Table 
I. The last column of this table contains the per- 
centage error in each determination reckoned as the 
difference between the calculated and observed values, 
divided by the calculated value itself. Of the 25 speci- 
mens listed, only 3 yielded errors of greater than ±2 
per cent, whereas H of the observed values were in 
exact agreement with the calculated. Better than this, 
however, as a measure of the precision of the method, 
is the probable error of a single determination as 
calculated fi'om all 25 individual errors. The value of 
this statistical characteristic was found to be ±0.62 
per cent of the actual concentration, which betokens a 
precision entirely adequate for the present purpose. 

In order to investigate the applicability of Beer’s 
Law in this procedure, iron determinations were 
carried out on a series of known solutions in concen- 
trations vaiTing from 156 mN to 0.78 mN. The 
standard of reference was maintained uniformly at a 
concentration of 39 mN. Nevertheless the obsei'ved 
values were invariably in agreement with those calcu- 
lated according to the straight line relationship of 
Beer’s Law — within the limits of error of the method. 

SUBJECTS 

Case 1. (B. B., Series Jp5) A 42 year old male, admitted 
to the Medical Service of Doctor George Baehr, with a 12 
year history of proven duodena] ulcer which, in the 6 
months preceding admission, had led to an incomplete 
pyloric obstruction. There was a 12 hour ’’gastric re- 
tention” of 40 ounces at the time the gastric analysis was 
done. He subsequently had a subtotal gastric resection and 
the resected specimen revealed a marked ’’gastritis” as 
well as a stenosing duodenal ulcei*. 

^Case 2. (A. C., Series Jp7) A 40 year old Puerto- 
Rican male, admitted with an icterus due to a cholangitis 
of unknown etiology to the Medical Service of Doctor 
George Baehr. Rehfuss test meal showed a normal acidity 
curve. A gastro-intestinal X-ray series showed no 'ab- 
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Table II 

Constancy of the iron-phenol red eojicentration ratios 



(*) T.M. =z Test meal. 


( ) The residual is the difference between the corresponding value of the ratio and its mean value. 

(•) P.E. = The probable error of the mean ratio. It is calculated from the formula P.B. = 0.6745 


, Tfhm equals the sum of 


the 


squares of the residuals, and n equals the number of specimens. The values given here are expressed as per cent of the mean value. 
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normalitses. The test was done after the subsidence of tte 
acute phase of the disease, but with the patient still 
showing a slight icterus. 


Case 3. (L. B., Series Jp8) A 32 year old male, ad- 
mitted to the Medical Service of Doctor George Baehr -with 
a short history of vague abdominal pain and post-prandial 
distre. 5 s. Rehfuss test meal showed norma! free and total 
acidity curves, and a gastro-intestinal X-ray series was 
negative. Psychiatric e.vamination supported the clinical 
impression of a '^functional ' basis of the symptoms. 


Case 1. (L H.. Series Jp91 A 57 year old male with a 
long history of constipation, flatulence, and vertigo for 
which he had been obsem'ed in the gastro-intestinal clinic. 
His hemoglobin was 96 per cent Sahli with a red blood 
count of 5.600,000, A Rehfuss test meal series and a 
histamine te“t demonstrated a true achlorhydria; there 
was abo a failure to excrete neutral red. A gastro-in- 
tcstina! X-ray series showed no abnormalities. 


r.asr h. f.M S.. .Serie.s JplO) A 71 year old male ob- 
.served in the ga-tro-intestinal clinic with a short history 
of ano.rexia, epig.astric pain and sour brash, the latter 
coming on fw-i, hour- after meals He presented a marked 
loss of weight and a '-evere secondary anemia. Stool guaiac 
was p'.-jt'v,. Kehfnss test meal series and histamine test 
both no free acidity. A gastro-intestinal X-ray 

sentf -hnwed a ma«s protruding into the cardia. This was 
con-ide'ed indicative of a carcinoma of the stomach. 


P a-f 6 fp C . .Series Jpll) A 45 year old white male, 
admot-d to the Med'cal .‘'ervicc of Doctor George Baehr 
with a history of having had several tarry stools one year 
previoiis)., well as five days before admission. His 
hemogiohin was 22 per rent Sahli on admission. After 
fcuial weeks of hospitalization a gastro-intestinal series 
-hov.d a duodenal defomtity indicating a duodena! ulcer 
without nhstruction A Rehfuss test meal series at this 
tin.e showed .a free acidity of 56 units and a total acidity 
of >! uni*s The imn-pheno! red test meal was administ- 
ered du'irig the period of convalescence. 

Ta-e 7 (D, M., Series Jpl21 A 22 year old Puerto- 

Pirar. na'e, mimitted to the Medical Service of Doctor B. 
S Opnenheimer with an attack of severe right upper 
ri'ja.ir.,,-; pain, A thorough diagnostic w-ork-up failed to 
i.cd.iate its etiology and e.xploratory laparotomy revealed 
only sr.i.-.e perihepatic adhesions. Gastro-intestinal and gall 
bladder X-ray series revealed no abnormalities. Free 
hydrochloric acid was present in the vomitus. 

f'ase 8. {^I. 2., Series Jpl3) A 67 year old W'hite male 
niisorvrd on the Medical Sendee of Doctor George Baehr. 
He pre.sented a six year history of dyspnea, angina of 
effort, anorexia, loss of weight and strength. Examination 
rcvo.a!ed a cachectic individual with no significant findings 
aside from lenticular opacities, pallor and weakness. His 
hemoglobin was 54 per cent Sahli with a red blood count 
of 2,500,000 and a color index of 1.1. Sternal biopsy re- 
vealed a picture considered typical of pernicious anemia. 
Rehfuss test meal series revealed an achlorhydria which 
persisted after histamine injection. There was no excretion 
of neutral red. Gastro-intestinal X-ray series showed no 
abnormalities. 

Case 9. (M. A., Series Jpl4) A 52 year old male ad- 
mitted to the Medical Service of Doctor B. S. Oppenheiraer 
with an eight weeks history of diarrhea and post-prandial 
substerna! burning. Examination revealed a mass in the 
left cervical region. His hemoglobin was 90 per cent Sahli 
Stool guaiac was negative. Biopsy of the mass in the neck 
revealed a columnar cell carcinoma. A complete roentgen- 
ologic examination of the gastro-intestinal tract reveaW 
no abnormalities. He gradually went downhill with pro- 
gros.sive cachexia, 

RESULTS 

The results are presented in Table II. The time 


interval (column 3) behveen introduction of the test 
meal and withdrawal of the last specimen in any one 
series varied from one to three hours, depending on 
the exigencies of the case. The ratio of iron concen- 
tration to phenol red concentration is given in column 
6, which also includes the mean value of the ratio for 
each series. Column 7 contains the deviations from 
this mean; the probable error of the mean ratio is 
given in column 8 as per cent of this mean. Occasion- 
ally a specimen was lost before the analytical determi- 
nations were completed. Also, in three instances not 
shown in the table, the deviations were so very much 
greater than the probable error calculated with e.x- 
clusion of this value, that the specimen was disre- 
garded completely in the analysis' of the data. The 
statistical criterion which determines whether or not 
an individual specimen may be dropped in this way is 
that its deviation shall be greater than 4.5 times the 
probable error when the latter is calculated for all the 
observations excepting the one in question. By gross 
inspection of the results it will be noted that the 
values of the ratio in any one series are reasonably 
constant. Furthermore, in only one of the nine series 
of determinations (Case 2, Series Jp7) does the proba- 
ble error possess a value greater than 1 per cent 
whereas in four of the series the value is less than 0.5 
per cent. From this it may be concluded that no phenol 
red was lost in the stomach, under the conditions 
which obtained in these studies, except by passage into 
the duodenum. 

Since the evidence for the non-absorption of the iron 
salt is solely histological, it may be objected that this 
evidence is not entirely conclusive. However, the his- 
tological method used is so sensitive that it is capable 
of demonstrating the most minute traces of iron in the 
tissues; when applied to the small intestine it gives a 
beautiful demonstration of absorbed iron throughout 
the entire length of the gut. The amounts of iron 
demonstrable may be so small that their passage from 
the gastric contents into and through the mucosa 
would not be recognizable as a change in concentration 
in the iron content of the test meal when analyzed by 
the method we have used. Hence, for our purposes, we 
may conclude that there is no significant absorption 
of iron through the gastric mucosa. 

It will be noted also, from the variety of clinical 
conditions present, that pathological change in the 
gastric mucosa or in adjacent organs does not signifi- 
cantly affect the constancy of the concentration ratios. 
Thus our observations include the following: (1) 
Normal gastric mucosa (Cases 3 and 7) ; (2) Gastric 
mucosa unable to secrete hydrochloric acid in the 
absence of pernicious anemia or gastric carcinoma, 
due to inability of the parietal cells to function (Case 
4) •, (3) Gastric mucosa unable to secrete hydrochloric 
acid and to produce the intrinsic factor of Castle; i.e., 
achlorhydria associated with pernicious anemia (Case 
8) ; (4) Gastric carcinoma in a stomach unable to 
secrete hydrochloric acid but able to produce the in- 
trinsic factor (Case 5) ; (5) Gastric mucosa in cases 
of duodenal ulcer, uith and without pyloric obstruction 
(Cases 1 and 6) ; (6) Gastric mucosa in the presence 
of hepatic disease, with and without jaundice (Cases 
2 and 7) ; (7) Gastric mucosa in the presence of the 
cache.xia of carcinoma (Case 9). It follows, therefore, 
that the phenol red is not lost (except by passage 
through the pylonis) from the human stomach, normal 
or pathological, when present in concentrations which 
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vary from 0.87 mg. per cent to 7.77 mg. per cent. It is 
to be emphasized that these procedures were done 
under conditions as nearly “physiological” as possible 
and without operative trauma which might interfere 
with the functional activity of the gastric mucosa. 

SUMMARY AND CONCLUSIONS 
By the use of a known non-absorbable reference 
standard (ferric ammonium sulphate) it ha§ been 
demonstrated that the substance, phenol red, is not 
aBsbrhed from the human stomach, whether the 
mucous membrane is normal or altered by a wide 
variety of pathological processes. Furthermore, it has 
been demonstrated that phenol red is not altered 
chemically by its contact with the gastric secretions 


under the conditions indicated, and that it does not 
preferentially stain the mucous membrane to a signifi- 
cant degree. In view of this it is concluded that we 
are justified in using phenol red as a dilution indicator 
in gastric analysis in humans. 
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A Modification of the Anson and Mirsky Hemoglobin Method for the 
Determination of Pepsin in Gastric Drainage 

By 

J. M. BEAZELL, M.S., M.B., C. R. SCHMIDT, M.S., M.B., A. C. IVY, Ph.D., M.D.* 

and 

J. FRED MONOGHAN, B.S., M.D. 

PHILADELPHIA, PENNSYLVANIA 


I N 1932 Anson and Mirsky (1) described a method 
for the determination of peptic activity in which 
hemoglobin was used as the protein substrate. As 
stated in their original publication on the method, 
“hemoglobin was chosen because it is easily prepared 
in large quantities, because it can be stored in solution 
for a long time without change, because it is rapidly 
digested, and because the rate at which it is digested 
by a given pepsin solution does not vary from one 
hemoglobin preparation to another.” These qualities 
are not shared in toto by any other protein which has 
been suggested as a substrate for the estimation of 
peptic activity. Other proteins are not sufficiently re- 
producible so that results obtained with one prepara- 
tion can be compared accurately with those obtained 
with another (2). 

The method as originally described, although well 
suited to the needs of the enzyme chemist possessed a 
number of limitations which interfered with its value 
in the physiological or clinical study of the peptic 
activity of gastric drainage. Therefore, although the 
principles of the method have not been modified, the 
procedure has been altered in a number of respects. 
The incubation period has been lengthened in order to 
increase the sensitivity to gastric samples of low ac- 
tivity. The concentration of the hemoglobin has been 
increased in order to widen the range of peptic activity 
over which the method can be employed without it 
being necessary to resort to dilution of the more active 
samples. In addition, the unit has been changed so 
that when the activity is expressed as units per 100 
cc. of gastric juice the values are in whole numbers. 
Since a number of other alterations have been intro- 
duced, the modified method will be presented in detail. 
The met hod is based on the following principles. 

of Physiology and Pharmacology, Northwestern 
University Medical School, Chicago. 


When hemoglobin is incubated with pepsin under 
standardized conditions the amount of hemoglobin di- 
gested is an index of the activity of the pepsin. The 
extent of the digestion of the hemoglobin is estimated 
by precipitating the undigested hemoglobin with tri- 
chloracetic acid, filtering, and determining the concen- 
tration of substances in the filtrate which give a blue 
color with phenol regent (3). The intensity of this 
color is proportional to the amount of digested hemo- 
globin. The blue color is read in a colorimeter against 
the blue color produced by treating a standard tyrosine 
solution with phenol reagent. Thus the concentration 
of all trichloracetic acid soluble materials which give 
a blue color with phenol reagent (tyrosine, trypto- 
phane, and cysteine) are expressed in terms of tyro- 
sine. The reagents give a slight but significant color 
when the determination is carried out without the 
addition of pepsin, and the gastric juice contributes a 
small amount of material which gives a color with 
phenol reagent. It is therefore necessary to control 
each determination by assaying a heat-inactivated 
sample of the gastric juice under investigation. The 
tyi'osine equivalent of the inactive sample is then sub- 
tracted from that of the active sample leaving the 
true value for the tyrosine produced by the peptic di- 
gestion of the hemoglobin. 

One unit of pepsin has been defined as that quantity 
which, acting at optimum concentration on 5 cc. of a 
four per cent solution of hemoglobin at a temperature 
of 37° C., will liberate each minute a quantity of tri- 
chloracetic acid soluble material equivalent to one 
mgm. of tyrosine. At the optimum concentration the 
maximum digestion per unit weight of enzjone occurs, 
and the extent of the digestion is proportional to the 
concentration of the enzyme. This requirement is ob- 
served only when the enzyme is acting in low concen- 
trations. As the concentration is increased the ratio 
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of digestion to enzyme concentration beconies progies- 
sively smaller. In order to obviate the need for assay- 
ing every unknown enzyme solution in a series of 
dilutions in order to determine the optimum concen- 
tration and thus the activity, a curve has been pre- 
pared in which the tyrosine produced by the digestion 
is plotted against the units of activity (vida mfra) . 

Preparation of reagents: The hemoglobin solution 
is prepared as described by Anson and Mirsky (!)• 
The concentration of the final solution is deteimined 
by the Kjeldahl method, the nitrogen content of hemo- 
globin being 17.7^;. This solution is then diluted with 
distilled water so that the final concentration of hemo- 
globin is 10 per cent. The working substrate is made 
up as needed by diluting two parts of the 10 per cent 
bemogiobin with three parts of N/S hydrochloric acid. 

The tyrosine standard is made up to contain 0.15 
mgm. per cc. Thrice crystallized tvrosine should be 
used. The solution should contain 0.5 per cent for- 
maldehyde a.s a pre.servative, and should be stored in 
the ice box when not in use. The other reagents used 
are: •!% trichloracetic acid; N.'IO hydrochloric acid; 
3.85 N. .sodium hydroxide, and Phenol reagent (3). 


METHOD 


Two test tubes containing 5 cc. each of acid hemo- 
globin solution are placed in a constant temperature 
water bath set at 37” C. IVhen the contents of the 
tubes has a.ssumed the temperature of the bath (about 
15 minute.s') 1 cc of the undiluted gastric drainage is 
added to one of the tubes Ostwald pipette). To the 
other is added 1 cc. of a sample of the same gastric 
juice which ha.s bee.n inactivated by heating in a boil- 
ing water bath for 5 minutes. In each case the gastric 
juice is mi.ved with the hemoglobin immediately after 
the addition by means of a whirling motion. E.xactly 
15 minute.H after the middle of the pipetting period the 
undigested hemoglobin is precipitated by the addition 
of 10 cc. of 4 per cent trichloracetic acid from another 
test tube. Thorough mixing of the digestion mixture 
and trichloracetic acid is acliieved by pouring the con- 
tents back and forth between the two tubes. The ma- 
terial is then fdtered and 3 cc. of each filtrate is trans- 
ferred to an Erlenmeyer flask. To the filti-ate from 
the sample incubated with inactivated gastric juice is 
added 1 cc. of the standard tyrosine solution and 19 cc. 
of di.stilled water. The 1 cc. of standard tyrosine solu- 
tion is added merely to inci-ease the subsequently de- 
veloped blue color to a readable intensity. To the 
fiitrato from the sample incubated with active gastric 
juice i.s added 20 cc, of distilled water. A series of 5 
standards containing 0.15, 0.30, 0.45, 0.75 and 1.05 
mgm. of tyrosine respectively is made up by adding 
tlie appropriate volume of the tyrosine standard to 
Erlenmeyer flasks containing 3 cc. of N/10 hydro- 
chloric acid each. The volume of each of the standards 
i.s then made up to 23 cc. with distilled W’ater. To each 
of the fia.sks, standards and unknown alike, is added 1 
cc. of 3.85 N sodium hydroxide followed by 1 cc. of 
phenol reagent. After 15 minutes, during which time 
the blue color reaches maximum intensity, the un- 
known solutions are read against the standard solu- 
tion.? which they most closely appro.ximate. The 
-standani is set at 20 in the colorimeter. 

In practice a large number of samples can conveni- 


''f, henvostobin Mltnion Is at Icaal 

K to employ sliKhUy lo*is than an e 

'i-aa-ity of water when Lakint: the corpuaclca i. e four narb 
water to a part* of corpusetUar sutpcnalon. 


ently be assayed at one tiipe by adding the gastric 
samples to a series of tubes containing hemoglobin at 
30 second intervals and then, 15 minutes from the time 
the first sample was added, inactivating in the same 
order and at the same intei-vals by the addition of the 
trichloracetic acid. In this manner we have assayed 
20 unknown samples without confusion. 

The quantity of tyrosine produced by the digestion 
of the hemoglobin is calculated according to the follow- 
ing formula: 

[lo X Sa — (20 x_^— 0.16)j ^ 

1_ Ua Ub _) 

in ivhich: Sa equals the mgra. of tyrosine in the 
standard against which the active unknown was read, 

Sb equals the mgm. of tyrosine in the standard 
against which the inactive (boiled) unknown was read, 

Ua equals the colorimeter reading of the active un- 
known, and 

Ub equals the colorimeter reading of the inactive 
unknown. 

The factor 16/3 is introduced to obtain the amount 
of tyrosine in the total quantity of digestion mi.xture. 

This value is then converted into pepsin units per 
cc. of enzyme solution assayed by means of the curve 
(Fig. 1) mentioned above. 



Pepsin Units in Icc. Sampla 


The curve was prepared in the following manner. 
The standard method was employed in determining 
the quantity of tyrosine liberated by a pepsin prep- 
aration of unknoivn potency acting in a wide range of 
concentrations. From these data a curve was prepared 
by plotting the tyrosine liberated against the quantity 
of enzyme. As would be expected, after a certain 
enzyme concentration had been reached, the digestion 
was carried to completion so that higher concentra- 
tions exerted no further effect. Conversely, in very 
low dilutions the e.xtent of the digestion was so slight 
that it was not accurately measurable. Thus, it was 
possible to determine the range of enzyme concen- 
tration over which the method could be employed. The 
curve was then refined by determining the quantity of 
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tyrosine produced by the same enzyme preparation 
acting in concentrations within the narrowed range. 
From the part of the curve representing optimum 
enzyme concentration (i.e. the beginning of the curve 
where the quantity of tyrosine is proportional to the 
quantity of enzyme) the activity of the pepsin prep- 
aration was calculated. Then, having standardized the 
pepsin preparation in tei-ms of units of peptic activity 
per unit weight, the values on the curve were ex- 
pressed as units of activity rather than weight of 
enzyme preparation. Obviously, any pepsin preparation 
could have been employed in preparing the curve. In 
essence, the entire procedure is designed to standardize 
a given pepsin preparation and then to determine the 
quantity of tyrosine liberated by graded quantities 
when assayed according to the standard procedure. 
Since the value of the method depends to a large ex- 
tent on the reproducibility of the hemoglobin, the 
curve herein presented should be universally appli- 
cable, providing, of course, that proper precautions are 
observed in the preparation of the hemoglobin solution. 

The method becomes too insensitive to give accurate 
results when the activity of the sample analyzed is 
such that the quantity of tyrosine produced is greater 
than the maximum shown on the curve. Therefore it 
is necessary to appropriately dilute such specimens 
and repeat the determination. Conversely, when the 
quantity of tyrosine is so low that it cannot be read 
against the most dilute standard the determination 
should be repeated using a 30 minute rather than a 15 
minute incubation period. Since doubling the incu- 
bation period is equivalent to doubling the quantity of 
enzyme, these tyrosine values can be converted to 


pepsin units by means of the curve, by dividing the 
value obtained from the curve by two. 

We believe that this is a method which after a little 
practice can be employed by the ordinary, trained 
laboratory technician and which will yield standard 
values, expressed as units, for the pepsin content of 
gastric drainage analyzed in different laboratories. 
This claim is made on the basis of the fact, originally 
observed by Anson and Mirsky (1), that the substrate 
hemoglobin is reproducible, a fact that we have con- 
firmed and which after much experience have found 
not to be true for Mett’s tubes, gelatin films, edestin, 
casein, etc. The next best method we have found is to 
determine the N. P. N. on the trichloracetic filtrate 
after digesting a standard casein. This method is 
much more laborious and time consuming than the 
Anson and Mirsky method as adapted by us for assay- 
ing the concentration of pepsin in gastric juice. 

COMMENTS 

The sensitivity of the method is demonstrated by 
the results shown in Fig. 1 in which it is seen that the 
experimentally determined values yield a smooth curve 
with none of the points varying significantly from the 
general trend. 

The preparation of the reagents, particularly the 
hemoglobin, is time consuming. However, the per- 
manency and reproducibility of the final preparation, 
plus the simplicity and accuracy of the assay method, 
more than compensate for the time expended. 
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Diabetes Mellitus and Peptic Ulcer 

A Clinical Study of Nine Cases'' 


By 

ROBERT E. ROTHENBERG, M.D. 
and 

IRA TEICHER. M.D. 


BROOKLYN, 

^HE coexistence of two diseases in an individual 
-I offers considerable material for intensive study and 
presents many problems for investigation. It is im- 
portant to correlate the clinical and laboratory data, 
and to follow the course of each disease in order to 
determine whether any atypical features are present. 
Alterations in physiology produced by one disease may 
be significant factors in increasing or decreasing the 
patient’s susceptibility toward development of the 
second disease. The clinician not infrequently finds 
that the usual therapy for one lesion must be modified 
because of complications introduced by the presence of 
the second disease. 

In this study, the coexistence of peptic ulcer and 
diabetes mellitus has been investigated and is herewith 
^ported. According to the reports of Lande (1), 
Dibold (2), Lesser (3), Holcomb (4) and Falta (5), 
ino? encountered infrequently. In 

43, Dibol d studied a series of 800 diabetic patients 

Jewish Hospital of Brooklyn, Medical and Surgical Services. 


NEW YORK 

and found peptic ulcer in only 7 of them. Landd’s 
series of 2,100 diabetic patients included 22 with ulcer, 
whereas Falta found none with peptic ulcer in a group 
of 1,403 cases. During 1934 and 1935, there were 
2,569 patients with diabetes admitted to Joslin’s (6) 
clinic, among whom there were but 13 patients suffer- 
ing from peptic ulcer. 

The present study is based on all cases of diabltes 
mellitus and peptic ulcer admitted to the hospital from 
January, 1913, to August, 1936. During this period 
there were 130,500 hospital patients, of whom 3,525, 
or 2.7 per cent, had diabetes. Of this number of dia- 
betic patients, only 9, or 0.25 per cent, had a coexisting 
peptic ulcer. There were 1,952 patients with proved 
peptic ulcer admitted during this time, constituting 
1.49 per cent of all hospital admissions. Thus, the inci- 
dence of ulcer in the total of 130,500 patients was 1.49 
per cent as compared with an incidence of 0.25 per 
cent in the 3,525 diabetic patients. Similarly, diabetes 
occurred in 2.7 per cent of the total number of hospital 
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atlinissions, but in only 0.4G per cent of those patients 
^vith peptic ulcer. Table I. Portis and Jaffd (7) in 
necropsy studies on 33!) cases of peptic ulcer found 
that diabetes was an associated patholoific condition 


Table I 


1913—1023 

Total Hospital 
Adalssloos 

130,500 

1313—1938 

Total Noiaber 0 / 

Diabetic Patients 

3,625 — 2.7 per cent 
of total adxnls* 
sloQs. 

1913—1038 

Total Number of 

Ulcer and Uiabetea 

9 — 0.25 per cent 
of total dia> 
hetlc patients. 

1013—1935 

Total Number of 

Peptic Ulcer PallenU 

1,952—1.40 per cent 
of total admis- 
sions. 

1013—1936 

Total Number of 

Ulcer and Diabetes 

9 — 0,4$ per cent 
of total peptic 
ulcer patients. 


in but one case, constituting an incidence of appro.xi- 
niately 0 3 per cent. 

It would appear from the above statistics that people 
with dinbete.s mellitus, susceptible as they are to 
numerous medical and surgical complications, possess 
itl,•t•eit.^ed resistance to the formation of peptic ulcer. 
When our figures are added to those of the afore- 
mentioned author.^, it is .seen that there were but 51 
(■ase^ of peptic ulcer in a total of 10,397 diabetic 
fat tents, or an incidence of 0.49 per cent. Table II. 

In our group there were 6 females and 3 males. To 
evaluate these figures, it must be borne in mind that 
tliea' two diseases have opposite predispositions for 
sp,\, mamely, diabetes in females and peptic uJeer.s in 
male,-. Obviously, an indication of se.v incidence can 
.■^caivel.v be obtained from such a small number of 
e.i.-ie.s. In G patients the diabetes was known prior to 
the diagno.si.s of ulcei-, while in the other 3 the ulcer 
apparently antedated the onset of the diabetes. 

IVhen the clinical pictui-e of the average patient 
with peptic ulcer was compared with tiiose having 
ulcer plus diabetes, several atypical features were 
noted. Patients with peptic ulcer usually have a 
definite association between food and pain, but in only 
1 of our 9 patients did .such a relationship exist. Relief 
of pain following intake of food is frequently found in 
the average case of ulcer, yet only 1 ptiticnt in our 
serie.s gave such a hi.story. Furthermore, but 2 of 9 
patients told of having experienced relief of symptoms 


Table II 



Number of 
Diabetic 
Patients 

Number with 
Co-cxistlnc 
Ulcer 

Incidence, 

Per Cent 

DiboM 

soo 

7 

0.87 

tandi 

2 ,lfiQ 

22 

1,04 

FoJia 

l.<M 

0 

0.00 

Jodlin 


13 

QJSO 

nathenben: 

& Teichcr 

3.023 

0 

0.25 

TOTAI. 

10,337 

51 

0.49 


following the intake of alkali medication. Although 
gastro-intestinal symptoms were the complaints for 
which all 9 patients sought hospital admission, their 
presenting histories and findings were not clearly de- 
fined. The diagnosis of peptic ulcer was made on ad- 
mission in only 5 of the 9 cases. The remaining 4 
patients entered the hospital with diagnoses of gall 
bladder disease in tivo, chronic constipation iii one, 
and hepatic cirrhosis in the fourth patient. 

The ulcers were located in the duodenum in 7 
patients, on the lesser curvature of the stomach in 
one, and in the pylorus and duodenum in another. 

Gastric analysis was performed in 7 of the 9 cases 
and hyperacidity was present in only 1 case. Five 
patients had normal acidity, 1 had subacidity, and the 
other had hyperacidity. It is interesting, to note that 
the patient with hyperchlorhydria had no free hydro- 
chloric acid in the fasting specimen. 

The diabetic status of the patients was mild, and 
control was maintained without difficulty. This is evi- 
denced by the fact that the complaints for which they 
sought hospital admission were related to stomach 
symptoms in all of the nine cases. Only three patients 
required daily insulin injections. Blood sugar levels 
were below 150 milligrams per 100 cc. In 4 cases, be- 
tween 150 and 200 milligrams in 2, and above 200 
milligrams in 3 cases. Complaints of polydipsia were 
elicited from 5 patients, polyuria was present in 4, 
and polyphagia was not reported in any of the 9 
patients. 

Six of the 9 patients were treated me'dically, and in 
this group greatest improvement was noted when the 
hospital diet was directed toward treatment of the 
ulcer rather than the diabetes. Three of these 6 left 
the hospital greatly improved on a Sippy diet regime. 
The other 3 medically treated patients were given diets 
for their diabetes, and left the hospital unimproved. 
Gastrojejunostomy was performed on 3 of the 9 
patients. Of these, one made an uneventful recovery 
and was discharged free of complaints; one patient, 
aged 72 years, died of a cardiac collapse on the seventh 
post operative day; and the third, aged 65 years, died 
of uremia on the eighth post operative day. Table III. 

COMMENT 

Studies of gasti'ic extractions after the usual Ewald 
meal in diabetic patients reveal a low acidity in a large 
proportion of cases. Wiechman (8) investigated 124 
patients and found anacidity in 31, or 25 per cent of 
the total, subacidity in 18, or 16 per cent of the cases, 
normal acidity in 4G, or 37 per cent of the series, and 
hyperacidity in 29, or 23 per cent of the total number. 
Thus, 40 per cent of his diabetic patients had a low 
gastric acidity, whereas in a group of normal people 
of corresponding age only 10 per cent would ordinarily 
show a hypochlorhydria or achlorhydria. Root (9) and 
Bowen and Aaron (10) also state that gastric acidity 
is decreased in diabetes. Dibold, Lesser and Lamp4 
(11) point out that the degree of gastric acidity is 
affected by the level of the blood sugar and the use of 
insulin. Dibold stated that low acidity is usually found 
in the presence of high blood sugar, and conversely, 
high gastric acidity is brought about by hypoglycemia. 
He illustrated the effect of insulin in increasing gastric 
acidity and incidentally motility, by performing ana- 
lyses of the stomach content of a diabetic patient over 
a twentjrfour hour period. He found that the fasting 
specimen prior to administration of insulin contained 
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no free hydrochloric acid whereas, folloiving the in- 
jection of insulin, free hydrochloric acid appeared and 
reached its highest level when the insulin effect was 
greatest. With the diminution of insulin effect on 
glycemia, there was a decline in the gastric acidity. 
Lamps emphasized the fact that in hypoglycemia, both 
gastric secretion and motility are increased. Thus, the 
diabetic patient, with diminished production of body 
insulin, can be made to secrete greater quantities of 
gastric hydrochloric acid by parenteral insulin in- 
jection. This relationship of blood sugar and insulin 
to the acid secreting cells of the stomach appears to 
be a definite one. At the present time however, it can 
not be stated whether gastric secretion is directly 
affected by the hormonal action of insulin, or by inter- 
mediate metabolic changes resulting from alteration 
of the blood sugar level. 

The treatment of diabetes mellitus and peptic ulcer 
in the one individual presents many problems. High 
carbohydrate, low fat diabetic diets are unsatisfactory 
for ulcer patients and may cause activation of the 
gastric or duodenal lesions. It is likewise difficult to 
maintain an ulcer diet which will conform to diabetic 
requirements. We have found that results seem to be 
most satisfactory in those cases in which diet is di- 
rected toward treatment of the ulcer, and where the 
diabetic status is controlled by insulin injections when- 
ever necessaiy. As previously noted, the three patients 
who were put on Sippy diets left the hospital improved, 
whereas the three patients who were receiving dia- 
betic diets were not relieved of their gastric symptoms. 

Fits (12) and others agree that operative pro- 
cedures on patients with both diabetes and peptic ulcer 
are under-taken with more than the usual risk. Surgery 
should be resorted to only after thorough medical 
treatment has proved ineffective and when there are 
indications that persistence of symptoms will endanger 
the life of the patient. Of the three patients in this 
series on whom surgical procedures were instituted. 


intervention was necessitated by persistent bleeding 
in one case and pyloric stenosis in the other two. 

A possible explanation for the infrequent occurrence 
of peptic ulcer in patients with diabetes mellitus may 
be found in studies of gastric acidity. In this series, 
only 1 patient in the group of 7 with records of gastric 
acidity gave evidence of hyperchlorhydria. In cases of 
proved peptic ulcer, this finding is most unusual! 
Furthermore, the hydrochloric acid in these seven 
cases of combined diabetes and ulcer averaged 53°, 
whereas in our cases of peptic ulcer without diabetes,' 
it averaged 68.1°. Root, in reporting achlorhydria in 
30 to 40 per cent of diabetic patients, noted that the 
incidence of achlorhydria became greater with the 
longer duration of the diabetes as well as with the age 
of the patient. If, as many workers maintain, there is 
a definite relationship between gastric hyperacidity 
and formation of ulcer, then the lowered acid secretion 
in diabetic patients would seem to be one of the prime 
factors in decreasing their susceptibility to ulcer for- 
mation. However, some doubt is cast upon the lone 
role played by hyperchlorhydria in ulcer formation 
when one notes that 6 of our 9 patients developed ulcer 
despite the presence of diabetes for many years and 
despite the fact that they were found to have noi-mal 
gastric acidity on hospital admission. 

The possibility of failure to correctly diagnose 
gastro-intestinal complaints in a diabetic patient must 
be considered. The malnutrition and abdominal dis- 
comfort could be attributed to poor glycemic control 
and further diagnostic investigation be neglected. 
Holcomb and Dibold emphasize the point that per- 
sistent gastro-intestinal complaints in a well controlled 
diabetic patient requires careful exclusion of intrinsic 
gastric pathology as a possible causative factor. It is 
important to realize also that the etiology of glycosuria 
in a known ulcer patient must be investigated to ex- 
clude a pancreatitis as the source. Jankelson and Rudy 

^Unpublished data, Jewish Hospital of Brooklyn. 
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Diabetic Symptoms 



Symptoms 




Case 

Record 

No. 







Blood 

Ulcer 


Pain 

Response 

Gastric 








Sugar 

Relation 

Pain 

Relieved 

to 

Acid 


Age 

Sex 

Duration of 

Poly- 

Poly- 

Poly- 

Msrms. 

of Pain 

Relieved 

by 

Dietary 

Total 


Diabetes-Ulcer 

dipsia 

uria 

phasria 

/lOO cc. 

to Food 

by Food 

Medicine 

Treatment 

HCl 

Disease 

162582 

52 yrs. 

Female 

11 yrs. 3 yrs. 

Yes 

Yes 

No 

200 

Yes 

No 

T 

Poor 

30® 

Discharged 

unimproved. 

169S53 

72 yrs. 

Female 

4 yrs. 2 wks. 

No 

No 

No 

350 

Yes 

No 

Yes 

Poor 

65® 

Discharged 

unimproved. 

196S07 

48 yrs. 

Female 

9 yrs. 11 mos. 

No 

Yes 

No 

148 

No 

No 

No 

Poor 

40® 

Very slight change 
on discharge from 

100742 













hospital. 

58 yrs. 

Male 

6 yrs. 2 yrs. 

No 

No 

No 

140 

No 

No 

No 

Poor 

47“ 

Operated. Dis- 
charged greatly 


140182 













improved. 

72 yrs. 

Female 

11 yrs. 6 wks. 

Yes 

Yes 

No 

130 

No 

No 

7 

Poor 

7 

Operated. Patient 
died. 

120904 

53 yrs. 

Male 

6 mos. 9 yrs. 

Yes 

Yes 

7 

155 

Yes 

Yes 

Yes 

Good 

60“ 

Discharged im- 

142I0S 













proved on Sippy 
diet. 

46 yrs. 

Female 

On adm. 6 yrs. 

Yes 

No 

No 

260 

No 

No 

No 

Good 

7 

Discharged im- 
proved on modified 
Sippy diet. 


105S07 

53 yrs. 

Slalo 

15 yrs. 6 mos. 

Yes 

No 

No 

140 

Yes 

No 

? 

Good 

59® 

Discharged im- 














proved on Sippy 

141212 

65 yrs. 

Female 

5 yrs. 10 yrs. 

No 

No 

No 

330 

No 

No 

No 

Poor 

SO® 

Operated. Died. 
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(13) reported three cases of peptic ulcer penetrating 
into the pancreas, with disappearance of the glj’cosuria 
post operatively. A type of glucose tolerance curve 
with a sharp ri.se in the first hour, followed by a return 
to normal within two and one-half hours, was found 
by van den Bcrgh and Von Henkelom (14) in cases of 
ulcer with pancreatic involvement. The simultaneous 
occurience of duodenal ulcer wdth renal glycosuria in 
two brothers was reported by Meyer (15). It is ap- 
parent that when glycosuria is found in the presence 
of peptic ulcer, ade<iuate medical investigation must 
be instituted to determine its etiology. 

SUMMARY 

1, In a group of 3,525 diabetic patients, peptic 
ulci-r was prc'-eiit in 9 cases, constituting an incidence 
of 0 3.") pci- cent. Of 1.30,500 total hospital admissions, 
],0.')2 {ladcnt.s, or 1.10 per cent, had peptic ulcer. Both 
dialii'tc.s midlitus and peptic ulcer were present in 51 
cases out of a group of 10,397 diabetic patients col- 
lected from report.s in the literature. 

2 I.ow gastric acidify is found in a large pro- 
portion of diabetic patients. To this fact, the infre- 
quency of pejitic ulcer in the presence of diabetes may 
be attributed. In 7 of our ca.se.s of peptic ulcer asso- 
ciated with diabete.s. gastric acidity was normal in 5 
patients, tielow normal in one, and above normal in 
ar.otlu r. 

:’i. Ulcer symptomatology- wa.s atypical in a large 
propr.-'finn of the ca-'es of coe.xisting diabetes raellitus 
and japiie uleer The diabetic status of these patients 
wa.H mild and occa-ioned few .symptoms. 

■1 !le-t thertipeutic re.sults were obtained in those 
ea-e- of ppptii- ulcer and diabete.s mellitus who were 
p!,i< I'd oil a Sipii\ diet, with the diabetic status being 
rm’tre’led 1,\ insulin injections whenever necessary. 

tVr ar. L'leatlv indebted to Dr. Simon Rothenberg for 
'd'. iiM.'o h.lpful sugge.stions in the prepai-ation of this 

p-t . r 
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ABSTRACTS OF CASE RECORDS 
Xt). 162SS2, a 52 year old female, with known dia- 
betes for past 11 years. During this period, treatment had 
been dietary with occasional injections of insulin. Mild 
polydipsia and polyuria was present. For past three years, 
patient noted heaviness and fullness in epigastrium Vz to 
1 hour after meals. Eighteen pounds in weight had been 
lost in the nine months prior to hospitalization. Blood 
sugar was 200 milligrams per 100 cc. and the urine showed 
2.3 per cent sugar. Gastric analysis showed free hydro- 
chloric acid of 15 degrees and total acid of 30 degrees. 
X-ray tucamination demonstrated a constant deformity of 
the duodenal bulb. The patient was placed on a diet con- 
taining 150 grams of Carbohydrate, CO grams of Protein, 
and 50 grams of Fat, with insulin Units 10 three times 
daily. Diabetic status was controlled, but no marked 
change in subjective .symptoms followed. The patient be- 


came very uncooperative and was discharged from the 
hospital unimproved. 

Casa No. 169S53, a 72 year old female, with knosvn dia- 
betes for past 4 years, which had been treated by dietary 
measures only. For 2 weeks prior to hospital admission 
she suffered from a burning and soreness in epigastrium 
which came on 1 to 2 hours after eating and was not re- 
lieved by alkali medication. Blood sugar was 350 milli- 
grams per 100 cc. and urine contained 1.6 per cent sugar. 
The highest readings on gastric analysis were 25 degrees 
for free hydrochloric acid and 66 degrees for total acid. 
X-rays demonstrated a large ulcer on the lesser curvature 
of the stomach with no gastric retention at 6 hours. 
Patient was placed on a diet containing Carbohydrate 150 
grams. Protein 60 grams, and Fat 50 grams, and was given 
Insulin Units 5 three times daily. The diabetes was con- 
trolled on this regime but gastric symptoms persisted. 
Two days before discharge from hospital, Sippy diet and 
powders were given; on this course the patient began to 
experience some relief of symptoms. 

Case No. 196S07, a 48 year old female with known dia- 
betes for 9 years. No insulin had ever been taken. Mild 
occasional pruritis vulvae and polyuria had occurred. For 
the past year, patient had noted a bitter taste in mouth, 
and on the day before admission had noted a tarry stool. 
Blood sugar was 148 milligrams per 100 cc. and urine 
showed 0.15 per cent sugar. Glucose tolerance test showed 
a typical diabetic curve. Fasting gastric specimen con- 
tained free hydrochloric acid, 12 degrees, and total acid, 
36 degrees. Twenty-four degrees of free hydrochloric acid 
and 40 degrees of total acid were found in subsequent 
samples. An irregular duodenal cap was shown on X-ray. 
The patient was put on a diet of 160 grams of carbohy- 
drate, 60 grams of Protein and 60 grams of Pat. During 
hospital stay, symptoms were not relieved. 

Case No. lOOTiS, a 58 year old male, with a 24 year 
history of alcoholism. Diabetes was known to have been 
present for past 4 years and dietary regime had been 
advised. Upper abdominal pain, nausea and belching, 
coming on 2 to 3 hours after meals, had been experienced 
for 4 months prior to hospital admission. Loss of 18 
pounds in weight during this period. Examination re- 
vealed a smooth liver enlarged to level of umbilicus. Blood 
sugar was 100 milligrams per 100 cc. and urine showed 
0.9 per cent sugar. Glucose tolerance test showed typical 
diabetic curve. Gastric analysis contained 18 degrees free 
hydrochloric acid and 47 degrees total acid. X-ray showed 
deformed duodenal cap and marked 6 hours gastric re- 
tention. On a Sippy diet the patient improved and was 
discharged from the hospital. He returned 2 years later 
because of recurrence of pain and daily vomiting. At 
operation, a large duodenal ulcer was found and a gastro- 
enterostomy was performed. Postoperative course svas un- 
eventful, diabetes was controlled svithout insulin, and the 
patient was discharged from hospital free of complaints 
on a Lenhartz diet. 

Case No. l.',018S, a 72 year old female with a know-n 
diabetes past 11 years, which was controlled by diet, and 
occasioned only mild polyuria and polydipsia. Epigastric 
pain present for four weeks before hospitalization. On ad- 
mission, there was slight epigastric tenderness. Blood 
sugar svas 130 milligrams per 100 cc. and urine showed 
0.8 per cent sugar. X-ray showed an irregular duodenal 
bulb. Stools contained blood. Moderate secondary anemia 
was present, for which a transfusion was given preopera- 
tivcly. At operation, a callus ulcer involving the first and 
part of the second portion of the duodenum was found. 
Gastroenterostomy was performed. Patient died on 7th 
post operative day of cardiac collapse. 

Case No. 12030.',, a 64 year old male who for past 9 
years had suffered from attacks of boring epigastric pain, 
belching, and sour eructations occurring 3 to 4 hours after 
meals. Exacerbation of symptoms for 2 weeks prior to 
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admission and appearance of tarry stools. Patient was 
found to have diabetes 6 months previous to hospital ad- 
mission, which was controlled by diet alone. Mild polyuria 
and polydipsia was noted. Blood sugar was 150 milligrams 
per 100 cc. and urine showed 0.1 per cent sugar. Gastric 
Malysis was performed and the highest degrees for free 
hydrochloric acid were 40, and for total acid, 50 degrees. 
X-ray studies revealed a deformed duodenal cap. Patient 
improved markedly on Sippy diet with alkaline powders, 
and diabetes was kept under control. 

Case No. H210S, a 46 year' old female with history of 
attacks of nausea and vomiting not associated with eating, 
occurring at irregular intervals during the past five years. 
Tarry stools on one occasion two years previously. Hema- 
temesis three days prior to hospital admission, followed 
by recurrence of tarry stools. Blood sugar was found to 
be 334 milligrams per 100 cc. and urine contained 2 per 
cent sugar. Hemoglobin was 45 per cent ivith 2,180,000 
Red Blood Cells per cm. A transfusion of 500 cc. of whole 
blood was given and the patient was placed on a Sippy 
diet Response to treatment was good and the diabetes was 
controlled without insulin. X-ray examination revealed an 
irregular duodenal cap. Patient was discharged from the 
hospital on a Sippy diet much improved. 

Case No. 105807, a 58 year old male, with known dia- 
betes past 15 years. Epigastric pain radiating to back, 
belching, frequent vomiting, usually occurring 2 to 3 hours 
after meals, had been present for past 6 months. Sippy 
diet and daily doses of insulin had resulted in moderate 
relief of symptoms until four weeks before hospitalization 
when he e,xperienced daily attacks of pain. On admission, 
the state of nutrition was poor. Moderate tenderness was 
elicited in right upper quadrant of abdomen. Blood sugar 


was 176 milligrams per 100 cc. and urine contained 3 per 
cent sugar and 4 plus acetone. Analysis of vomitus re- 
vealed 36 degrees of free hydrochloric acid and 59 degrees 
of total acid. X-ray examination showed an irregular duo- 
denal bulb and slight 6 hour gastric retention. Diabetes 
was controlled by three daily injections of 10 Units of 
insulin, and he showed rapid improvement of ulcer symp- 
toms with Sippy diet and alkaline powders. 

Case No. H1212, a 64 year old female, wdth known dia- 
betes for the past ten years. Attacks of right upper 
quadrant abdominal pain that radiated to right shoulder, 
nausea and vomiting during past nine years. These epi- 
sodes were unrelated to food ingestion. Exacerbation of 
symptoms during past four months caused patient to seek 
hospital admission. Physical examination revealed slight 
epigastric tenderness. Blood sugar was 208 milligrams per 
100 cc. Gastric analysis showed a free hydrochloric acid 
of 48 degrees and a total acid of 80 degrees. A deformed 
duodenal bulb and marked 6 hour gastric retention was 
found on X-ray examination. Patient improved on a Sippy 
diet and was discharged from hospital. She returned nine 
months later because of recurrence of abdominal pain and 
vomiting. At operation, a stenosing duodenal ulcer point- 
ing toward the pancreas was found. Gastroenterostomy 
was performed. For six days the post-operative course 
was fair and a mild glycosuria was controlled without 
insulin. However, for the next twenty days she vomited 
with increasing frequency and the blood sugar rose to 333 
milligrams per 100 cc. Because of persistent vomiting, a 
laparotomy was performed and many adhesions in the 
region of the anastomosis were liberated. Post-operative 
reaction was poor, and the blood urea nitrogen, which had 
been normal, rose to 56.6 milligrams per 100 cc. The 
patient expired three days after the second operation. 


End Results After Gall Bladder Operations 

With an Analysis of the Causes of Residual Symptoms* 

By 

S. G. MEYERS, M.D., D. J. SANDWEISS, M.D. 
and 

H. C. SALTZSTEIN, M.D. 


■pATIENTS who have had biliary tract operations 
* present themselves so frequently with abdominal 
complaints that they challenge the diagnostic and 
therapeutic resources of the physician. We undertook 
this study: 

I. To ascertain what benefit was derived from 
biliary tract surgery insofar as preoperative symp- 
toms were concerned. 

II. To determine the causes of failure if biliary 
symptoms persisted. 

in. To determine what conditions caused abdomi- 
nal distress mimicking biliary symptoms before and 
after biliary tract surgery. 

IV.’ To study the incidence of those diseases most 
commonly associated with biliary tract infections. 

SELECTION OF MATERIAL 

The 165 patients (Table I) reported by us reprt^ 
sents all those we have encountered in the last eight 
years who were operated for biliary symptoms and 

*Prora the North End Clinic. Detioit. 


who could be adequately studied postoperatively. 199 
operations were performed. Eighty-four operations 
(42%) were performed while under our care, the re- 
mainder were performed by others. All patients were 
personally studied by us. No written questionnaires 
were used. The patients were thus available for quiz- 
zing, physical, laboratory and X-ray examinations. A 


Table I 

199 gall bladder operations on 165 patients 


Cholecystectomy for Calculous Cholecystitis 

102 

Cholecystectomy for Non-calculous Cholecystitis 

34 

Removal of stones from cystic duct 

2 

Common Duct Operations 

11 

Severance of Post-Operative adhesions 

4 

Exploratory Operations on Gall Bladder 

12 
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patient might appear for an unrelated complaint, as 
an acute upper respiratory tract infection, but if she 
had had a gall bladder operation, data were obtained 
relative to the type of operation, symptomatic relief, 
etc. 

Thirty-one per cent of the patients were seen in 


Table II 

Follow-up period after 136 cholecystectomies 


C months to 1 year 

0% 

1 year to 5 years 

3094 

G years to 10 years 

207© 

10 years or more 

38^ 

Averai'o follow-up period 7.6 jears. 



clinic practice, the remainder in private practice. 
Eight y-t wo per cent of our patients were Jewish. 
There were no colored patients, although the incidence 
of colored patients admitted to our clinic is 25%. 

RESULTS OF CHOLECYSTECTOMY 
The average period of follow-up study was lYi years. 
Thirty-eight per cent were followed ten years or more 
(Table II ) We attach importance to this lengthy post- 
operative observation since the longer these patients 
are followed the more postoperative biliary symptoms 
are found. 

Re.sults in l.Rfi cholecystectomies are classified as 
good, fair (improvedl and poor (Table III). 

It has been repeatedly pointed out that there is 
.1 marked di.screpancy between the end results in 
cholecystitis with stones and in the stoneless gall 
bladder. Our series bears this out. 

CHOLECYSTITIS WITH STONES 
Cholecystectomy was performed in 102 patients who 
were found at the operating table to have stones 
(Table III). In seventy per cent the results were good, 
with subsidence of all or almost all of symptoms. In 
thirteen per cent the results were fair. Among the 
fair results there was one group in whom colic re- 
cur.'-cd with such frequency and severity that further 
surgery was considered, but the colic finally disap- 
peared. In a second group colic subsided but there was 
re.sidual indige.stion of a biliaiy character which per- 
.“i.sted over long periods. This indigestion was some- 
what difficult to control. Thus eighty-three per cent 
benefited from the operation. In lY patients (lYf^,) 
the results were poor, colic persisting or recurring 
following cholecystectomy. Most of these patients were 
re-operated. Stones were found either in the stump 
of the gall bladder (1). cystic duct (21, or common 
duct (S). A thickened common duct (chronic cholan- 
gitis) without stones was drained for a long period in 
one patient. Operation revealed adhesions partly ob- 
structing a loop of bowel in two patients. A clinical 
diagnosi.s of biliary tract infection was made in two 
patients and biliary dyskinesia in an additional 
patient. 

STONELESS GALL BLADDER 
Chnlfcystectomy was performed in 34 patients who 
were found at the operating table to have no stones 
(fable III). In 12 patients (S.oGi) the results were 
good. .\n additional 2 patients (GG.) had fair results. 


making a total of forty-one percent who improved 
after operation. 

Of the twenty patients who did not benefit from 
cholecystectomy for stoneless gall bladder, the subse- 


Table III 

Residts of cholecystectomy 



Calculous 
Gall Bladder 

Stonelesa 
Gall Bladder 

Good Results 



1. Subsidence of all symptoms. 

33 

2 

2. Subsidence of all^ symptoms except 
spastic constipation. 

S 


3. Subsidence of all symptom.s except 
duodenal ulcer. 

7 

4 

4. Subsidence of colic, residual symp- 
toms of 'ulcer-like character, no 
ulcer demonstrated. 

3 

3 

6. Subsidence of colic, residual mild 
biliary indisoation for short 
periods, with some food idio- 
syncracy, symptoms easily controll- 
able by dietetic and anti-spastic 
management. 

1C 

72 paticats 
or 70 

3 

12 patients 
or 36% 

Fair Results 



1. Improved but in the first 3 years 
after operation colics appeared 
frequently, finally disappeared. 

A 

1 

2. Subsidence of colic, residual indi- 
gestion of biliary type persisted 
over loni; periods, symptoms some- 
what diincult to control. 

9 

13 patients 
or 13% 

1 

2 patients 
or C% 

Foot Results 



1. Persistent colic and indigestion due 
to stone in cystic duct (2), stone 
in gal! bladder stump (1). stone 
in common duct (7), stone in 
common duct plus ulcer (1), 
thickened common duct (chronic 
cholangitis) (2), probable cholan- 
gitis (2). post-operative adhesions 
(3). 

14 

4 

2. Persistent colic’ and indigestion of 
probable biliary origin, (clinical 
diagnosis). 

2 

6 

3. Persistent colic and indigestion of 
undetermined origin (biliary dys- 
kinesia). 

1 

2 

4. Persistent indigestion of extra- 
bilinry origin, (neurosLs) (2), 
gastro-intcstinal allergy (1), TUG 
(1). pyelonephritis (1). duodenal 
ulcer (4), 


0 


17 patients 
or 17% 

20 patients 
or 59% 

TOTAL 

102 

34 


quent course suggests that nine perhaps should not 
have been operated. They were subsequently found to 
have e.xtra-biliary conditions as neurosis, gastro-in- 
testinal allergy, endocrinopathy, pelvic tuberculosis, 
etc. In the opinion of some, these nine patients should 
be e.xcluded from a surveys of end results and should 
be charged off as errors in diagnosis. We cannot agree 
with this standpoint. Although in retrospect there 
may have been a questionable indication for operation, 
decision to operate was based on the condition that 
presented itself at that time. We studied some of 
these patients for several years and surgery was finally 
resorted to after most careful deliberation. The group 
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in whom the postoperative course suggests poor se- 
lection of cases for operation will continue to be a 
problem for the practitioner and will contribute to the 
high incidence of poor lesults in gall bladder surgery. 

The causes of failure in the remaining eleven were 
biliary in nature; thickened common duct (chronic 
cholangitis) (1) ; probable cholangitis (2) ; post- 
operative adhesions (1) ; persistent colic and indiges- 
tion of biliary origin (S') ; and persistent colic and 
indigestion of undetermined origin (biliary dyski- 
nesia) (2). 

PROGNOSIS FOR RELIEF FROM OPERATION 

Improvement after cholecystectomy for stones being 
about twice as frequent as in the stoneless cases it is 
necessary to bear in mind that the presence or absence 
of stones in any particular case may be unpredictable. 
The decision to operate is made on the basis of clinical 
symptoms the most important of which is colic. In 
119 patients where colic was present pre-operatively 
seventy-six per cent were benefited by the operation. 
In the 17 patients where no colic was present, only 
forty-one per cent benefited from the operation. 
Where no pre-operative colic was present and no stones 
found at operation, surgery was almost uniformly un- 
successful, ten of eleven cases receiving no benefit. 
This latter group constitutes the worst group from a 
prognostic standpoint. 

Graham and Mackey (1) point to the frequency of 
errors in diagnosis as a cause of failure to relieve the 
patient’s symptoms. They point out that many common 
conditions are often confused with gall bladder dis- 
ease, particularly with the less severe forms of 
cholec.vstitis. Errors in diagnosis contribute a con- 
siderable proportion of failures in stoneless gall 
bladder. 

COMPARATIVE FIGURES ON END RESULTS 

Others (2, 3, 4, 5, 6)* have reported good results 
from cholecystectomy in calculous cholecystitis aver- 
aging 80%-85%.* Our end results (83'^„ benefited) 
is in agreement with the prevailing opinion here. 

In non-calculous cholecystitis, however, there is de- 
cided disagreement in the percentage of relief to be 
expected (1, 2, 3, 4, 6, 7, 8, 9, 10). Figures vary from 
86G) to 53%,* the latter quoted by Stanton (10). The 
reports of Cattell (8), Graham and Mackey (1), May- 
([‘1)> Wilkinson (9) and Wilson, Lehman and 
Good^vin (6), are all in the neighborhood of 65% 
benefited. Our series (41% benefited) is the lowest 
we have encountered thus far. 


II 

CAUSES OF RECURRENT SYMPTOMS OP 
BILIARY -TRACT ORIGIN 

1. Common Duct Stones were present in 8 cases, 
n a few the common duct stone was probably present 
ut was overlooked at the time of the cholecystectomy, 
n others stones formed in the biliary tree after 
cholecystectomy. For instance one of our patients had 
e olecystectomy with removal of stones, no stones 
eing palpated in the common duct. Colic recurred and 
months after the cholecystectomy the common duct 
^as op ened, stones removed, and a T tube inserted. 


refers to the percentasre beneSte 
Raticnta RRORRIR. As our series was composecl c 

Re ha\p ptpi , an average of 7% years postniperativi 

the flRure?n,?p*“a Post-operative deaths and untraced cases froi 
patient Articles 1 to XI inclusive. Inclusion of th 

much as would decrease the percentage benefited by a 


Three years later a third opei’ation was performed for 
recurrent colic and stones were again removed from 
the common duct. Colics have recurred since the third 
operation and re-operation has been advised. This is 
a pronounced example of a “stone-former” or stone 
diathesis. 

2. Cystic Duct Stone caused recurrent colic in 2 
cases. There were two additional instances in which a 
stump of the gall bladder was found at the secondary 
operation. In one of these latter there had been a re- 
formation of stones. 

3. Thickened Common Duct (Chronic Cholangi- 
tis): In two patients who had frequent and severe re- 
curring colics after cholecystectomy, secondary opera- 
tion disclosed a thickened common duct but no stones. 
The common duct was thickened pi-obably because of 
chronic cholangitis. Prolonged T tube di-ainage per- 
manently relieved one patient and gave only temporary 
relief to another. 

4. Residual Biliary Indigestion (Residual Biliary 
Tract Infection?): Residual indigestion, biliary in 
type was present in 29 patients (21%) after cholecys- 
tectomy. These are listed in Table III (Good results, 
item 5: Fair results, item 2). Distress was confined 
to the epigasti-ium and came immediately after meals 
with belching, distension, food selection, and idiosyn- 
cracy to fatty foods. The distress was similar to that 
present pre-opei-atively between attacks of colic. There 
was incomplete relief from bowel management, al- 
though some of these patients were constipated. Duo- 
denal drainage was done on a number of these patients 
to determine the presence of cholesterin crystals, 
calcium bilirubin pigment, bile stained pus cells, etc. 
Flat plate studies of the bile passages and gastro- 
intestinal studies were done. The patients were ob- 
served for ictei-us by clinical and chemical methods, 
and for fever and leukocytosis. None of these exami- 
nations gave diagnostic information as to the cause of 
the indigestion in this group of patients. It is our 
opinion, however, that this residual indigestion is due 
to infection in the biliary tree or the sequelae of in- 
fection, resulting in malfunction of the bile ducts, 
liver or pancreas. 

Various theories have been proposed to explain this 
group of symptoms: 

(a) Hepatitis. Ravdin Riegel Johnston and Mor- 
i-ison (11) have demonstrated that diminution of bile 
salts occurs with biliary tract disease. In the hepatitis 
of biliary tract disease of long standing the bile salts, 
which play such an important role in the activation of 
lipase and in the digestion and absorption of fats are 
definitely reduced in concentration. Agrifoglio (12) 
demonstrated a decreased utilization of fats, chiefly 
soaps and fatty acids in the cholecystectomized dog. 
This decrease appeared within 90 days. After 10-15 
months the utilization of fats except soaps improved. 
This corresponds to the clinical picture in humans, in 
whom post-operative indigestion finally clears up. 

(b) Cholangitis (Scott (13)). (c) Biliary Stasis 
(Green, Twiss, Carter (14) ) (Brown and Dolkart 
(15). (d) Spastic biliai-y tract (Kunath (3)). (e) 
The gastric catarrh which may be present in a pro- 
gressing cholecystitis may pei-sist after cholecystec- 
tomy (Denver and Bortz (2)). (f) Spastic or irri- 
table colon (Wilkinson (9)). (g) Biliary Dyskinesia. 

5. Biliary Dyskinesia: A recent concept is that 
motor disorders of the extrahepatic biliary passages 
may produce the symptoms of gall bladder disti-ess or 
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colic in the absence of stone or inflammation. The 
historical development and physiologic basis for this 
so-called biliary dyskinesia has been recently summar- 
ized by Ivy and Sandblom (16). They suggest that the 
presence of an irritable or hypertrophied sphincter of 
the common duct may e.xplain the recurrence of symp- 
toms in some patients following cholecystectomy. 

Biliary colic occurs not infrequently soon after 
cholecystectomy, resulting in the so-called convalescent 
colic. The loss of the reservoir function of the gall 
bladder causes compensatory dilatation of the larger 
bile ducts and there is derangement of the emptying 
mechanism. McGowan, Butsch and Walters (17) 
measured the common duct pressures post-operatively 
and demonstrated a rise in the intraductal pressure 
during these attacks of colic. Following the inhalation 
of amyl nitrite the pressure fell and the colic was re- 
lieved. These colics, coming on during the first six 
months of the post-operative period, frequently are a 
source of worry. If the common duct has not been 
opened at the time of operation, one should think of 
convalescent colic as well as over-looked stone. Differ- 
ential diagnosis between convalescent colic and common 
duct stone can sometimes be made on the fact that 
with stone there ma.v be fever, leucoeytosis or icterus. 
A flat plat of the abdomen may be of value. Duodenal 
drainage may reveal calcium bilirubin pigment or 
cholesterin crystals. In some cases it is impossible to 
differentiate the two conditions. Re-operation must 
not be hastily done. If the attacks of colic are in- 
frequent and not severe it is advisable to postpone 
operation for as long as a year. Several of our patients 
had subsidence of colic within this length of time. 
Weir and Snell (18) state that these post-operative or 
“convalescent” colics are usually less severe than the 
pre-operative colic, that they become progressively less 
painful, and finally clear up. When the attacks persist 
and the patients are re-operated and no stones are 
found, Judd (19) advocates prolonged drainage of the 
common duet with a T tube. This gives symptomatic 
relief. 

Two of our cases of I'ecurrent colic of undeteniiined 
origin were thought to be due to biliary dyskinesia 
occasioned by the activity of a duodenal ulcer. Both 
of these patients had the gall bladder removed for 
cholecystitis. In one, stone was present; in the other 
it was absent. Duodenal ulcer was later demonstrated 
by X-ray in both instances. On ulcer management 
there was subsidence of colic with occasional recur- 
rence of ulcer indigestion. 

That biliary dyskinesia can also be due to disorders 
of the sympathetic neiwous s.vstem has been suggested 
by Weir and Snell (18). For instance, one of our 
patients, intensely neurotic, had removal of gall stones 
without removal of the gall bladder. Later there -was 
recurrence of colic of such a nature that at times it 
was difficult to determine if the attack was organic or 
functional in origin. A chronically infected gall bladder 
without stones was removed. The severe colic per- 
sisted. Careful re-e.xamination including two hospital 
admissions failed to reveal evidence of common duct 
stone. She has an intense anxiety neurosis and re- 
current colics are related to domestic difficulties. 

The concept of biliary dyskinesia is necessary to 
e.xplain recurrent severe biliary colic in several of our 
patients who had no demonstrable evidence of calculus 
or inflammation in the biliaiy tree. Biliary dyskinesia 
may be looked upon as a functional distui’bance due to 


spasm of the sphincter of Oddi which may result from 
cholecystectomy, duodenal ulcer or neui'osis. 

Ill 

EXTRA-BILIARY CAUSES FOR SYMPTOMS 
AFTER CHOLECYSTECTOllIY 

Residual symptoms after gall bladder operations 
may be due to several causes not related to the biliary 
tract; 

1. Intestinal adhesions with partial intestinal ob- 
struction was the cause of recurrent attacks of colic 
in only two of our cases and of recurrent indigestion 
in an additional one. In the two cases with colic the 
pre-operative diagnosis was common duct stone. No 
stones were found at operation. Adhesions obstructing 
a loop of small bowel were freed with complete relief 
of symptoms. The case with indigestion persisting 
after cholecystectomy was re-operated six. years later 
and a patent common duct, without stones was found. 
Adhesions, however, were separated, since which time 
she has had symptomatic relief. Intestinal adhesions 
are often blamed for recurrent pains following 
cholecystectomy, but are usually an inadequate or in- 
correct e.xplanation of the symptoms. Adhesions cause 
symptoms if the bowel is obstructed or there is inter- 
ference with the motility of the intestinal tract. All 
in all, one must be very cautious in ascribing a colic 
to postoperative adhesions. 

2. Spastic Colon Associated %oith Biliary Tract Dis- 
ease: Spastic colon was noted in 46^^ of our choleeys- 
tectomized patients. Table III lists only 8 cases (6%) ' 
as having spastic colon. When more important residual 
symptoms were present, the added presence of spastic 
colon is not noted in the table. Rehfuss and Nelson 
(20) report an incidence of 75% of spastic consti- 
pation in gall bladder disease. 

In many patients spastic colon caused epigastric 
indigestion which could be easily confused with that 
of biliary origin. It is important to recognize that 
spastic colon may mimic biliary tract disorders. The 
similarity in symptoms of chronic cholecystitis and 
irritable colon has been pointed out by Wilkinson (9). 
Epigastric distress, gas, belching, pain in the upper 
abdomen, and constipation are present in both con- 
ditions. Even cholecystography will not distinguish 
between these two diseases as Lahey and Jordon (21) 
have shown that 44% of the patients with chronic dys- 
pepsia whose gall bladder cannot be visualized after 
the administration of dye will later show normal filling 
after an adequate period of bowel management. 

Bowel management, with bland diet, antispasmodics 
as belladonna, sedatives as phenobarital or bromide, 
local heat, and use of hot water or mineral oil or oil 
enemata will often clear up indigestion in a cholecys- 
tectomized patient. 

3. Peptic Ulcer: In the cholecystectomized group 
of 136 patients, 15 had duodenal ulcer, an incidence of 
11%. In addition 7 cases (5%) had a clinical diagnosis 
of peptic ulcer, although no ulcer was demonstrated 
roentgenographically. These patients had typical post- 
prandial distress, complete relief with ulcer manage- 
ment and recurrences from time to time. 

Of the 15 definitely proved ulcer patients the ulcer 
was known to be present previous to cholecystectomy 
in 3. At operation two had calculous cholecystitis and 
one non-calculous cholecystitis. 

In 10 patients indigestion persisted after cholecys- 
tectomy. The cause for this was later demonstrated to 
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be due to ulcer. Four of these patients were found at 
operation to have calculous cholecystitis, the remaining 
6 non-calculous cholecystitis. 

In the remaining 2 patients all gastro-intestinal 
symptoms disappeared following cholecystectomy. How- 
ever, 1 and 9 years after the cholecystectomy indi- 
gestion recurred which was demonstrated to be due to 
ulcer. One had calculous cholecystitis and one non- 
calculous cholecystitis. 

To summarize the 15 patients with ulcer, 7 had 
calculous cholecystitis and 8 non-calculous cholecys- 
titis. 

Laird (22) reports an incidence of 4.8% of peptic 
ulcer in 260 consecutive patients who underwent 
cholecystectomy. He points out that the incidence of 
ulcer with cholecystitis is not markedly higher than 
the percentage of ulcer found in the general population 
and concluded there is no close inter-relationship be- 
tween the two diseases. McVicar and Wer (23) found 
the two diseases associated in 4.1%. Bruce (24) found 
an incidence of 6% in 100 consecutive cases and he 
concludes the coexistence of cholecystitis and duodenal 
ulcer is not rare. He advocates a careful examination 
of the duodenum when operating for gall bladder 
disease. Judd (25) emphasized the importance of 
cholecystitis in bleeding duodenal ulcer. 

The incidence of 11% of ulcer in our series of 
cholecystitis is considerably higher than reported by 
others. The high incidence is possibly due to the 
following factors; 

a. Our figures include not only the ulcers found at 
the cholecystectomy but also those that developed 
during a follow-up period averaging seven and one- 
half years. 

b. There may be a common focus of infection in 
the portal area, or an infection of one organ may drain 
to the other organ via the lymphatics. 

c. Mistakes in diagnosis. In the eight patients 
with non-calculous cholecystitis and even in the 7 
calculous cases one could take the viewpoint that the 
ulcer was a more important cause of symptoms than 
the gall bladder disease and that the treatment should 
have been directed at the ulcer rather than the gall 
bladder. 

Patients with peptic ulcer or pre-ulcerous dyspepsias 
may have symptoms mimicking gall bladder disease. 
In every large clinic not a few patients with undiag- 
nosed duodenal ulcer have gall bladder onerations. An 
obese sthenic woman with upper abdominal dyspepsia 
and pain suggestive of biliary colic presents herself. 
Physical examination reveals no differential infor- 
mation. The Graham-Cole test reveals a poorly func- 
loning gall bladder. Unless the X-ray examination 
nicludes the unner intestinal tract, a duodenal ulcer 
may be overlooked and operation for cholec.vstitis ad- 
vised. Miller (26), Pancoast (27) and others have 
pointed out that the irritable duodenum of ulcer or 
Sives rise to a faint or absent 
gnu bladder shadovv due to lack of closure of the 
meter of Oddi. A second reason for failure to diag- 
ose ulcer in these cases is that the presence of colic 
bladder away from ulcer and on the gall 

^28) has described attacks of acute pain 
im— 'Y- colic in patients who on accurate 

’Sntion or operation prove to have a chronic duo- 
^ terms this combination of symptoms 

cnoiecysto-duodenal syndrome" and states that 10% 


of female patients referred to him in hospital practice 
for cholecystectomy were in fact suffering from duo- 
denal ulcer. 

The high ulcer incidence in gall bladder disease 
brings up two practical points: 

(a) Ordering a cholecystogram without an ac- 
companying examination of the upper gastro-intestinal 
tract may bring one to diagnostic grief. 

(b) In patients who have indigestion after 
cholecystectomy, whether ulcer is demonstrated by 
X-ray or not, it always pays to try diet-alkali manage- 
ment for ulcer. Not infrequently patients who have 
post-operative indigestion which cannot be relieved by 
gall bladder diet, choleretics and antispasmodics, ob- 
tain relief from alkalis. The finding of duodenal ulcer 
in a patient who has had cholecystectomy does not 
signify that the cholecystectomy was unnecessary. 

4. Anxiety Neurosis: Only two patients'are listed 
in Table III as having poor results following cholecys- 
tectomy because of anxiety neurosis. In these two the 
neurosis dominated the clinical picture both before 
and after operation and in retrospect there was per- 
haps a poor indication for cholecystectomy. However, 
25% of patients of the entire group (see Table IV) 


Table IV 

Associated, diseases in 165 patients with biliary tract 
operations 


Duodenal ulcer 

12% 

Ulcer syndrome (X-ray negative for ulcer) 

4% 

Spastic Colon 

41% 

Post-operative Hernia after Cholecystectomy 

8% 

Endocrine Disorders 


(a) Menopausal symptoms 

16% 

(b) Hypothyroidism and thyroid adenoma 

6% 

(c) Hypopituitarism 

1% 

(d) Obesity 

8% 

Diabetes meUitus 

4% 

Essential hypertension, coronary disease and their 
complications 

22% 

Arthritis 

36% 

Anxiety Neurosis 

25% 


had anxiety neurosis. The more unstable the patient 
the more likely will she give audience to trivial re- 
sidual symptoms. In general the clinic patients and 
the Jewish patients predominated in this group. 
Heaver and Bortz (2) found that highly neurotic 
persons often exhibit a continuance of symptoms even 
after removal of a definitely diseased gall bladder, and 
many patients in their series complaining of persist- 
ance of symptoms were of this tjTie. 

5. Gastro-intestinal Allergy was shown to be the 
cause of residual symptoms in two cases. One patient 
of an allergic family, had an eczema for years, had 
dyspeptic symptoms before and after operation. Skin 
tests were positive to many foods, but some of the 
foods she was positive to on skin test could be tolerated 
in her intestinal tract. Elimination diet by trial and 
error methods and drug treatment gave complete sub- 
sidence of symptoms. Dietary indiscretions caused 
immediate return of symptoms. 

6. Diseases of dista7it organs may cause s5Tnptoms 
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simulating biliary disease. In two of our patients there 
was epigastric indigestion thought to be biliary m 
origin. From each a stoneless gall bladder mth a 
minoi- degree of pathology was removed. Post-opera- 
tively' the indigestion was unchanged. Investigation 
disclosed one case to have pelvic tuberculosis, the other 


pyelonephritis. 

7. Endocrine disorders, especially menopause, were 
found to be of great importance, probably because they 
make the patient more irritable in both the cerebral 
and visceral zones. 


RESULTS OF CHOLECYSTOSTOMY 
31 patients underwent 34 cholecystostomies, three of 
the patients having two cholecystostomies each. Only 
5 of the 31 patients (16%) obtained relief of colic and 
indigestion. 14 later underwent cholecystectomy be- 
cause of recurrence of colic. An additional 4 should 
have been re-operated for recurrent colic, but opera- 
tion was refused or contraindicated. Thus in 18 
patients 158%), there was severe recurrent colic. In 
7 patients (23%) there was relief of colic but per- 
sistent recurrent indigestion. 

Our figures in no w'ay represent what may be ex- 
pected from cholecystostomy, as our series includes a 
large number of patients who had cholecystectomy 
after failure of relief from cholecystostomy. Christo- 
pher (29) states that 50% of patients who had 
cholecystostomy had no subsequent biliary distress. 
25% of his series had mild residual symptoms and 25% 
had severe symptoms. Half of this last group were 
later submitted to cholecystectomy, 

Cattell (8) reported 71.7% of patients unimproved 
after cholecystostomy, in half of whom secondary 
operation was necessary. 


EXPLORATORY OPERATIONS ON THE GALL 
BLADDER 

In twelve patients with a pre-operative diagnosis of 
chronic cholecystitis, exploration revealed insufficient 
gross evidence of gall bladder disease to warrant re- 
moval. Duodenal ulcer was found at operation or diag- 
nosed subsequent to operation in six of these patients. 
The course of an additional three patients substanti- 
ated a diagnosis of anxiety neurosis and spastic consti- 
pation. The course of the remaining three showed 
these patients to have cholecystitis. 

In four of the 12 patients who were explored but no 
cholecystectomy done, there was recurrence of symp- 
toms of .sufficient degree that a secondary operation of 
cholecystectomy was performed. Two of these had colic 
previous to the secondary operation, two had persistent 
indigestion. The only one who had cure of symptoms 
was one in whom stones were found. 

It is important to carefully survey the patient clini- 
cally and roentgenologically before operation. The 
criteria for operation consist clinically in the presence 
of colic and positive roentgen evidence. IVhen both of 
these criteria are fulfilled and the surgeon encounters 
a normal looking gall bladder without stones and no 
other lesion is found, a difficult problem of operative 
judgment presents itself. Many surgeons feel that if 
there is a definite history of biliary colic and positive 
roentgen evidence of cholecystitis, cholecystectomy is 
warranted (Stanton (10) , Lahey (30) ) . 


IV 

ASSOCIATED DISEASES 
Table IV shows the incidence of those diseases most 
commonly associated with cholecystitis. 

393 associated diagnoses were recorded in the 165 
cases, or an average of 2.4 per patient. Adding the 
gall bladder disease each patient had 3.4 diagnoses. A 
previous study of clinic patients suffering from gastro- 
intestinal disorders by Meyers and Sandweiss (31) 
showed an average of 4.4 diagnoses per patient. 

The incidence of diabetes mellitus (4%) is low com- 
pared to the figures of Johnston (32) who reports an 
incidence of 7.2% of diabetes in 194 cases of gall 
bladder disease. 

Menopausal symptoms were present in 16% of cases. 
The remainder of endocrine disorders were chiefly 
concerned with fat metabolism. Hypothyroidism was 
present in 5% of our series, hypopituitarism in 1% 
and obesity in 8%. 

Degenerative cardiovascular diseases, as essential 
hypertension and its sequelae, and coronary sclerosis 
and thrombosis forms a definite group (22%). There 
is some relation here to the age of the patient but the 
figures show that degenerative vascular disease and 
cholecystitis are commonly associated. 

Arthritis, present in 35% of the cases, was practi- 
cally always hypertrophic in type. Rehfuss and Nelson 
(20) report an incidence of 44% of muscle or joint in- 
volvement in 125 patients who had had gall bladder 
surgery. 

Anxiety neurosis was common (25%). No causal 
relation to the cholecystitis is considered here. 

The incidence of post-operative hernia in the 
cholecystectomized group was 8%, after all biliary 
tract operations 9.5%. 

An interesting hypothesis to explain the co-incidence 
of the above associated diseases is as follows: The 
patient is obese, due purely to overeating or with 
an endocrine disorder, as hypothyroidism, hypopitui- 
tarism or menopause as a contributing factor. The 
body’s ability to handle fat is impaired. Cholesterol is 
deposited in the gall bladder wall or lumen in excess 
amounts. This initiates stones and later infection. 
The vascular disease may result from obesity with in- 
creased strain on the heart, or deposit of products of 
abnormal fat metabolism in the vessel wall, or con- 
traction of vessel wall due to endocrinopathy. The 
hypertrophic arthritis may be due to a metabolic dis- 
turbance or obesity. 

LIFE TIME NATURE OF BILIARY TRACT 
DISEASE 

When a patient presents herself with the usual 
symptoms and objective findings of gall bladder dis- 
ease and a cholecystectomy is recommended, the 
patient expects (and so does the physician) that 
following removal of her gall bladder she will be 
symptomatically and actually well. The patient draws 
an analogy to appendicitis, once the offending gall 
bladder or stones are out she will be perfectly well. 
This expectation was realized in only half of our cases 
(54%). It is important if we are not to leave a false 
impression to think of the disease as affecting not only 
the gall bladder but the entire biliai'y tract. Removal 
of the gall bladder may remove the chief seat of in- 
flammation, and removal of the gall stones may re- 
move the source of much of the colic. Operation will 
not, however, remove the inflammation in the biliary 
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ducts, liver and pancreas, nor affect the metabolic dis- 
turbance which may have been the cause of stone for- 
mation. In fact, it may precipitate motor disturbances 
of the sphincter of Oddi or biliary tree. 

One is impressed with the fact that the longer one 
follows cholecystectoraized patients the higher is the 
incidence of biliary tract sequelae. A patient may do 
pretty well after a cholecystectomy, then two or ten 
years after operation colics may recur. Or a patient 
who has been eating everything finds that careful food 
selection is necesasry to prevent indigestion. With 
the concept of the life time nature of the disease in 
mind, one should supervise a patient after cholecys- 
tectomy instead of allowing her to assume that she 
will have no further difficulties. 

That gall bladder disease may be merely a link in a 
chain of related disturbances is suggested by the 
following : 

1. The life time nature of biliary tract symptoms. 

2. The frequent repetition of certain associated 
diseases as arthritis, cardiovascular disease, diabetes, 
etc. 

3. The frequent association of metabolic and en- 
docrine factors as hypothyroidism, hypopituitarism, 
obesity, pregnancy, menopause, hypercholesterolemia. 

4. The appearance of gall bladder disease in a 
patient of a certain constitutional type, the majority 
being in those of sthenic habitus. 

5. Despite definite biliary tract symptoms and find- 
ings pre-operatively, at operation the gross pathology 
may be found to be slight. 

May not “gall bladder disease” be merely one phase 
of a more fundamental and more inclusive disturbance, 
the nature of which we now have only fragmentary 
knowledge? If this is true cholecystectomy may give 
relief only by breaking the chain at a certain phase, 
with the possibility of recurrence of similar or other 
type of symptoms. 

TREATMENT 

The selection of patients to be operated is of great 
importance. The most favorable patients for cholecys- 
tectomy are those having colic due to the presence of 
stones demonstrated pre-operatively, or patients with 
colic who have a non-functioning gall bladder. The 
most unfavorable cases are those in whom indigestion 
but no colic was present pre-operatively and regardless 
if stones were demonstrated pre-operatively. 

Medical management commencing immediately after 
operation will yield more satisfactory results than 
saving the patient to his own devices in the post- 
opeiative period. Usually some dietetic supervision 
am regulation of the bowels is all that is required. 
When recurrent symptoms appear after cholecystec- 
omj' a complete survey should be made of the patient 
0 determine the nature of the biliary lesion as well as 
0 detect the presence of such extra-biliary lesions as 
uodenal ulcer, spastic colon, anxiety state, etc. Study 
h he patient for the presence of such associated dis- 
uses as coronary disease, diabetes mellitus, arthritis, 
®w., IS important. 

B. B. Vincent Ljmn has epitomized the treatment of 
hJ disease as diet, drugs and drainage. A 

and diet is prescribed, low in fat if the patient is 

ese, higher in butter, cream and eggs if the patient 
has been undernourished. 

th^*^a includes choleretics as bile salts or 

i-ir derivatives. Anti-spasmodics as belladonna and 


sedatives as phenobarbital or bromides are very 
useful. Determination of gastric acidity with the 
judicious use of alkalis or hydrochloric acid may give 
additional relief for the feeling of epigastric disten- 
tion. Regulation of the bowels without the use of 
irritant cathartics is important. 

In addition some medicine to combat attacks of pain 
may be necessary as a capsule of codeine and aspii’in, 
a suppository of opium and belladonna or an occasional 
hypodermic of morphine. Recently Walters (17) has 
advocated the use of amyl nitrite and aminophyllin in 
colics after cholecystectomy, which he states are more 
efficient than morphine in opening the common duct 
sphincter with consequent fall of the intraductal 
pressure. The above pain-lulling remedies are particu- 
larly needed in convalescent colic and biliary dyskinetic 
attacks. 

Duodenal drainage may be helpful. Removal of foci 
of infection and daily exercise should be prescribed. 

The endocrine and metabolic feature of the indi- 
vidual case may require treatment. 

Often the crucial point in relieving symptoms will 
be the administration of thyroid extract which de- 
creases weight, adds to intestinal tone, relieves con- 
stipation and adds to the general feeling of well-being. 

Many of these patients are of a neurotic make-up 
and in the presence of some indigestion forget about 
the pre-operative colic and its subsidence following 
operation. Treatment for migraine, menopausal symp- 
toms, assurance that a secondary operation will be 
unnecessary and moral support are indicated. 

SUMMARY 

A series of 165 patients who had 199 operations for 
biliary tract disease were studied on the average 7}4 
years after operation. 

I. End results of cholecystectomy. 

In a series of 136 patients who underwent cholecys- 
tectomy, 83% of those with calculous cholecystitis 
benefited from the operation and only 41% of those 
with non-calculous cholecystitis benefited. 

Where pre-operative colic was present and regard- 
less if stones were found at operation, 76% benefited 
from cholecystectomy ; with no pre-operative colic, only 
41% were benefited. 

II. Catises of recurrent biliary symptoms in 
cholecystectomized patients. 

The causes for symptoms of marked degree include: 
residual biliary tract infection, biliary dyskinesia, 
common duct stones, chronic cholangitis and cystic 
duct stones. 

III. Extra-biliary causes for symptoms after 
cholecystectomy. 

(a) Mistakes in diagnosis. Long after cholecys- 
tectomy was performed the distress for which opera- 
tion was performed was thought in retrospect to be 
due to one of the following conditions; peptic ulcer, 
neurosis, gastro-intestinal allergy, pelvic tuberculosis, 
pyelonephritis. 

(b) Appearance of abdominal symptoms due to 
new pathology. Patients who have undergone cholecys- 
tectomy are not immune to the general run of gastro- 
intestinal diseases as duodenal ulcer, spastic colon and 
intestinal adhesions or to such general conditions as 
anxiety neurosis and endocrinopathy. These conditions 
may give biliary-like symptoms. 

IV. Associated Diseases. 

An average of 3.4 diseases was present in each of 
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our patients who underwent biliary tract surgery. The 
diseases most commonly associated with pathology in 
the biliary tract were found to be degenerative vascu- 
lar disease as coronary disease and essential hyper- 
tension, endocrine disturbances as menopause, hypo- 
thyroidism, hypopituitarism and obesity, diabetes 
mellitus, chronic hypertrophic arthritis, anxiety 
neurosis and the gastro-intestinal diseases listed 
above. 

V. The life time nature of biliary tract disease in 
some patients, the frequent repetition of the associated 
diseases listed above and the metabolic and endocrine 


background so often present suggest that biliary tract 
disease may be onJy one phase of a more fundamental 
and more inclusive disturbance. 

VI. Given a patient with a gall bladder scar and 
abdominal symptoms, careful analysis will show the 
symptoms to be due to 

(a) Persistent or recurrent biliary tract disease, 

(b) E.xtra-biliary disease, uncorrected by cholecys- 
tectomy because the original symptoms were due to 
pathology outside of the biliary tract. 

(c) The appearance of new abdominal pathology 
subsequent to and independent of the cholecystectomy. 
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Mycotic Infections of the Stomach 

BV 

CARL BEARSE, M.D., F.A.C.S. 

BOSTON. MASSACHUSETTS 


in recent years a great deal of interest has 
»'* t)een shnwTi in fungi and in diseases caused by 
them, particularly of the skin and lungs, the fact that 
they may be responsible for gastric lesions has been 
practically ignored. An opportunity to operate on a 
patient with an advanced mycotic infection of the 
stomach (41 convinced me not only that this condition 
should be considered in the differential diagnosis of 
gastric pathology but also that an early diagnosis was 
desirable. 

There have been reports that fungi have caused 
gastritis f26). ulceration (1, 11, 15, 18, 28), and even 
perforation of the stomach (4, 5), but such reports 
have been comparatively few and infrequent. Since 
fungi may be pathogenic, it is possible that if more 
frequently sought, fungi might be found to be a more 
common cause of gastric infections than thus far 
considered. 

Fungi have been found in 40 per cent of the oral 
pharyngeal cavities of apparently healthy people (7, 
20, 29). Since fungi are very prevalent in food, water 


and air, it is to be expected that due to the swallowing 
of food and saliva, fungi'may be carried to the stomach 
and found in the gastric contents. Although there are 
no reports dealing with the relative incidence of fungi 
in the mouth and the stomach at the same time, there 
are reports of fungi being pre.sent in 40 to 60 per cent 
of stomach aspirations (9, 10, 22). Crasset reported 
that he found moulds in twenty out of thirty stomachs 
examined after death; Zalesky (31) and Maresch (18) 
also found fungi in gastric contents at autopsy. Fungi 
have been found in stools in a correspondingly high 
percentage (24). The fungus most frequently found 
in mycotic infections of the stomach was Monilia albi- 
cans; m some instances, Aspergillus was the offending 
organism; and rai'ely the ray fungus was isolated. A 
positive report that fungi are present in gastric con- 
tents should be made only if there are at least 10 
colonies- per plate on the first culture (24) . 

If there is any local circulatory disturbance of the 
gastric mucosa, or if its immunity is lessened (29), 
pathogenic fungi may invade it and form thick dip- 
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theria-like membranes. Should there be injury or 
further local vascular damage, this condition may go 
on to ulceration (2, 3, 10, 16, 23). A typical mycotic 
ulcer is usually found on the lesser curvature of the 
stomach. At times, instead of a single ulcer, there may 
be multiple lesions; these ulcerations may vary in size 
from minute lesions to ulcerations so large that they 
may involve the whole stomach. Gradually such an 
ulceration may penetrate to the muscularis (5) or 
even to the serous membrane (17). In one instance 
(5), perforation with peritonitis resulted, and in an- 
other case (4), fistulous formation occurred after a 
perforation. 

Pathological examination of the necrotic tissues and 
adjacent layers of a mycotic ulceration reveals that 
they are infested with moulds — branching filaments 
with small, bulb-like’ tips, lacking reproductive forms. 
There is very little leukocytic reaction. The base of 
the ulcer is made up of necrotic tissue, and there is 
thrombosis in the underlying vessels ; the periphery of 
the ulcer is dark and granular and shows a hemor- 
rhagic inflammatory reaction. In an actinomycotic 
ulcer of the stomach, typical sulphur bodies of the 
actinomyces bovis (ray fungi) may be found, but they 
are usually present only in a very limited area of the 
lesion (6, 14, 25, 30). 

The symptoms are strikingly like those of a func- 
tional gastric disturbance or of a peptic ulcer (21) ; 
namely, pain or epigastric distress, heartburn, belch- 
ing, a sense of fullness, nausea, and vomiting. There 
is nothing definite in the symptomatology to differ- 
entiate mycotic infections from other gastric lesions. 

As far as we know, a mycotic gastric lesion has not 
been recognized before operation. Diagnosis has thus 
far been made only at operation or at biopsy. 

A gastric mycotic infection should be thought of 
whenever the vomitus, blood-streaked or otherwise, 
contains strands of pathogenic moulds. Should these 
fungi also be found in the gastric contents that have 
been obtained by a stomach tube; uncontaminated by 
moulds that may be present in the mouth or pharynx, 
then a mycotic lesion should be suspected. The sus- 
picion is further strengthened if these fungi can be 
cultured on acid fungus media, and the diagnosis is 
warranted if inoculation (29) of this culture into a 
rabbit results in endothelial proliferation and giant 
cell formation together with an abundant growth of 
fungi without much of any inflammatory reaction. For 
further confirmation of the diagnosis, positive blood 
agglutination and intradermal tests for Monilia have 
been used (13). Blood cultures have also been found 
to be positive for Monilia by Irish (12) in 40 per cent 
of his cases. In actinomycotic lesions where there is a 
sinus or sinuses, a diagnosis may be made from the 
which may disclose the ray fungi 
(19). If a patient with an unsuspected gastric mycotic 
esion is operated upon, the diagnosis .should be 
suggested if upon incising the parietal peritoneum, 
necrotic tissue without any frank purulent manifesta- 
lons IS found. It should also be thought of if a 
niembiane is found in the stomach that can be easily 
removed but leaves behind a bleeding surface, or if an 
cei IS disclosed that has a necrotic base and brownish 
irregular periphery. Should a biopsy of the suspicious 
disclose abundant fungi, then the confirmatory 
"n* , mentioned should be carried out. 
of other hand, doubts the value 

east cultures in general. He advises that study be 


made not only of the presence of the organisms but 
also of their numerous biological products — both en- 
dogenous and exogenous. However, it does seem that 
the finding of pathogenic moulds in vomitus that can 
be cultured in appropriate media, inoculation of this 
culture into a rabbit with a resulting characteristic 
mycotic reaction, positive blood cultures, positive blood 
agglutinations and intradermal tests, warrant a diag- 
nosis of a mycotic infection, particularly when there 
is a lack of evidence of any other lesions. 

We feel that the more frequent use of gastroscopy 
together with increasing skill in recognizing the 
membrane of a typical mycotic gastritis or ulceration 
should help to make an early diagnosis possible. 

There have not been enough case reports on the 
subject of gastric mycosis to warrant a reliable prog- 
nosis. The few cases that did come to operation de- 
veloped no complications that could be attributed to 
the fungi themselves. In the rare actinomycotic in- 
fection especially, the prognosis should be guai'ded 
due to the possibility that metastasis to the liver may 
already have taken place. 

If a diagnosis of a gastric mycotic infection could 
be made when there is only a gastritis or an early 
ulceration, the treatment consists in the administra- 
tion of iodides to the point of tolerance. Sodium iodide 
(15 grains) injected intravenously or given by mouth 
in a syrup of hydriodic acid has been recommended in 
Monilia infections of the respiratory tract (12) and 
might be equally effective in gastric mycotic lesions. 
Neoarsphenamine and vaccines (13) — either auto- 
genous (27) or a stock vaccine including many strains, 
as well as non-specific vaccine (typhoid-paratyphoid) 
(27) — have also been used. Dietary regulation has not 
been of any help. 

In abdominal actinomycosis. X-ray treatment has 
been reported as being of value (19). While this was 
supplemented by ultraviolet irradiation, sunbaths, 
iodides internally, and the application of iodine to the 
walls of the sinus tracts, it was felt that X-ray con- 
tributed most to the recovery of patients with this 
condition. A combination of both X-ray and iodides 
should be effective. 

When the ulceration becomes so extensive that per- 
foration takes place or repeated hemorrhages result, 
then there is no alternative except operation. 

CONCLUSIONS 

1. Fungi may cause a gastritis, ulceration and even 
go on to perforation. 

2. There are no characteristic symptoms. The 
complaints are similar to those in functional disturb- 
ances of the stomach or in peptic ulcer. 

3. The diagnosis should be thought of when patho- 
genic fungi are found in the vomitus. The suspicion 
should be strengthened w’hen these fungi are found 
in uncontaminated gastric contents and can also be 
cultured in appropriate media. Should the inoculation 
of this culture into a rabbit give a typical reaction 
and be corroborated by positive blood cultures, intra- 
dermal tests and blood agglutinations, a diagnosis of 
a mycotic infection is warranted. 

4. The more frequent use of the gastroscope to- 
gether with increasing skill in recognizing typical 
mycotic gastritis or ulceration should help to make an 
early diagnosis possible. 

5. No reliable pi-ognosis can be given owdng to a 
lack of eases on which to base a definite opinion. There 
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were no complications that could be attributed to the 
fungi themselves in those cases where opei'ation was 
performed. If the lesion is due to the ray fungus, the 
prognosis must be definitely guarded due to the possi- 
bility that metastasis to the liver may already be 
present. 


6. In uncomplicated cases, iodides to the point of 
tolerance should be administered. If there are acti- 
nomycotic sinuses,- then X-ray treatment should also 
be used.’ 

7. For complications such as perforation or re- 
peated hemorrhages, operation is necessary. 
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Studies in Calcium Metabolism: II. Further Contributions to the Comparative 
Studies of the Physico-Chemical Properties of the Gluconate and 
Cevitamate of Calcium and of Vitamin C 


By 

SIMON L. RUSKIN, M.D. 

NEW YORK, NEW YORK 

and 

RAYMOND JONNARD 

PARIS. PRANCE 


A S a presumptive schema of calcium metabolism 
involving cevitamic acid, the following formulas 
are presented; 

. the gastro-intestinal canal 


Ca -f Cevitaaate -/-Protein 

J. 

La Cevltfjaate Protein 

Cif fusible (Cevitaaate 
(Protein 


forsdng on absorptioa 
In the blood atrean 


(Calciun (Cevlta.'oste 
(Protein (Calciua 

ionized 


Parathyroid 
horseno V 


Ca Cevltaaate Protein 

I 

Ca Cevltanate Protein 4 002+^04+ O2 


non-d if fusible 

Donnan Equllibrlua 


, (Ci-COj 
(Caj(P0^)2 
Bone Fomntlon. 


Cevltanate +■ Protein 
Oxalate, C 02 » 


Following the comparison of Calcium Cevitamate 
and calcium gluconate as to its physical properties 
such as solubility, ionization and depression of the 


freezing point, it becomes important to observe how 
these substances behave in the presence of blood 
serum. 

For this investigation the usual chemical pro- 
cedures could give us no possibilities of analysis since 
we could not tell how much of the prepai’ation com- 
bined with the blood proteins. This factor is important 
in view of the observations of the Vienna School (Pick 
(9), Spiro (7), Kylin (8)) that the absorption of a 
foreign substance introduced into the blood stream 
was directly proportional to its combining powers with 
the blood proteins. And for a substance to be utilizable 
by the tissues it must be bound to the blood proteins, 
the same being true for nutritional substances. Con- 
versely, substances not combining with blood proteins 
are to.xic and Jonnard has suggested this as a factor, 
in allergy. 

Fortunately, such investigation has become practical 
by physical analysis through the notable improvement 
of the interferential refractometer made by R. Jon- 
nard (3), (in the Laboratory of Animal Biology of the 
University of Paris), making possible the readings 
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two decimal points farther than the Abbe refracto- 
meter. This improvement in technique has enlarged 
the scope of possibilities to include many biologic re- 
actions described in a series of papers by Jonnard, and 
by Jonnard, Faillie and Zuckerkandl. In their last re- 
port from the Laboratoire de physiologic du Travail du 
Convervatoire des Arts et Metiers et Laboratoire d’ 
hematologic de 1’ Hopital St. Louis (service due Dr. 
Tzanck), they describe in detail the technique and re- 
sults of study of chemical reactions in the blood serum 
by changes in the refractive index. This has led to 
striking additions to our knowledge of the reactions 
of cholesterol, bile salts, di-iodo-tyrosine, NaCL and 
KCL. 

The presence of Dr. Jonnard in this country on a 
fellowship from the University of Paris afforded the 
unusual opportunity of applying these methods to the 
study of the Calcium Salts by the principles of the 
Interferometric Method. 

In effect, it may be stated that the index of the re- 
fraction faithfully follows the disturbances undergone 
by the molecular structure of the bodies under the in- 
fluence of physical or chemical reactions. This makes 
possible rapid serial studies of biologic liquids of 
complex structure. The same method has likewise 
adduced arguments in favor of the physico-chemical 
Constance of the protein molecules of the serum (35) 
a conception too little recognized. In a mixture of 
reagents added to the blood serum several minima may 
appear showing that several differently i-eacting sub- 
stances have been added. In this manner it has been 
possible to study groups of bacterial antigens in one 
solution. The minimum of the refractive index thus 
shows the point of complete chemical reaction between 
the reagent and the blood serum. 

A series of experiments were conducted; first the 
fi.xation of Vitamin C in the blood serum was studied, 
then the fixation of Calcium Cevitamate. A com- 
parative study of the fixation of Calcium Cevitamate 
and calcium gluconate revealed an interesting differ- 
ence in reaction to serum proteins. This led us to in- 
vestigate the mechanism of the action of calcium and 
of Vitamin C in the serum. Since no study of serum 
calcium would be complete without investigation of 
the influence of the parathyroid hormone, an extended 
series of experiments were conducted. Some of the 

ata tends to support the schema of serum calcium 
proposed in this paper and further study is planned. 


FIXATION OP VITAMIN C IN THE SERUM 
The interferometric method has already demon- 
strated that numerous substances added to the blood 
stream find themselves fixed in it chemically in 
amble amounts according to their nature, their part 
® general metabolism and the pathological con- 

The limit of 

til saturation point corresponds exactly with 

Tiliv • 1 by more complicated chemical or 

methods (8) in some experiments made on 


progressively increasing amounts 
solution in boiled distil 
constant volume of serum (which in ( 
that T m of 83.37(,), one can st, 
a conlnt"’'f'""' rcfi-action occurs 

Thi- , of 0.5 mg. Vitamin C per cc. of sere 

^ verified on seven different human se 


These sera were from hospitalized patients not suffer- 
ing from scurvy and a residual Vitamin C content 
must be added to our findings. 

As in the case of the substances previously studied 
by one of us (Dr. Jonnard), there is a certain con- 
stancy between the figures found for different con- 
centrations of serum, as is seen in the following 
example in which the minimum appears for 0.1 mg. per 
cc. of serum diluted to 16.75% or a one-fifth con- 
centration. 

C® VC Refractive Index 

0.0 1.336680 

0.05 mg. per cc. 1.335646 

0.1 1.335622 

0.2 1.335738 

0.3 1.335738 

0.4 1.335756 

0.5 1.335869 

From what is known through previous work done 
with this method, it therefore seems that the serum 
is capable of fixing 0.5 mg. Vitamin C per cc. combined 
chemically with the proteins. 

FIXATION OF CALCIUM CEVITAMATE 

In view of these results it is interesting to see how 
the pi’esence of Calcium can condition the activity of 
the Vitamin C on the index of the serum when Calcium 
Cevitamate is employed. 

A first experiment made on a very small sample of 
serum placed the minimum index between 0.6 mg. and 
1.0 mg. of product per cc. of serum. 


Cone. Cal. Cevitamate Index 

0.2 1.344998 

0.5 1.346321 

1.0 mg. per cc. 1.345223 


The same experiment repeated under the same con- 
ditions on larger samples gave results arranged in the 
following table: 


Cone. Cal. Cevitamate 

Index 

0.00 

1.344050 

0.5 

1.344812 

0.6 

1.344910 

0.8 

1.344842 

1.0 

1.344992 

1.5 

1.345223 

2.0 

1.345329 


A very sharp minimum, therefore, appears for a 
concentration of 0.8 mg. of Calcium Cevitamate per 
cc. of serum. This is much greater than that resulting 
from the presence of Vitamin C. If one takes into con- 
sideration the respective molecular weights of these 
substances calculated from the formula one finds the 
calcium represents only about 9.34% of the total mole- 
cular weight. The fall of the index of the serum in the 
presence of this product at the amount of 0.8 mg. per 
cc. cannot, therefore, be attributed to the presence of 
calcium ions alone, particularly since the latter added 
alone in the form of Ca CL_, produces a minimum of 
the refraction of the serum at the amount of 0.4 to 
0.5 mg. per cc. From these measurements one may 
say that Calcium Cevitamate possesses specific physico- 
chemical properties conferred by the simultaneous 
presence of the reacting calcium and the Vitamin C. 
It may be added that the phenomenon cannot be at- 
tributed either to the eventual dissociation of the 
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product under the influence of the dilution, for diluted 
in pure water its index follows a straight line: 


Cone. Cal. Cevitamate 

{C° cevitamate) Index 

0.2 1.333034 

0.5 1.333119 

1.0 mgm. per cc. 1.333218 


COMPARATIVE FIXATION OF CALCIUM 
GLUCONATE 

Referring back to the subject of this paper, it is 
especially striking to observe that the fixation of the 
calcium gluconate' by the serum proteins is remarkably 
weaker than in the case of Calcium Cevitamate. Indeed, 
in the case of calcium gluconate a minimum of re- 
fraction appears for an amount of product of 0.2 mg. 
per cc. of serum. The trend of the phenomenon is 
represented in the following table summing up one of 
our experiments; 

Cone. Final 

Calcium Gluconate Refractive Index 

0.0 1.343731 

0.1 1.313710 

0.2 1.343698 

0.3 1.343735 

0.5 1.3438S6 

It is observed that up to a concentration of the pro- 
duct attaining .2 rags, per cc. of serum the index varies 
in a noticeably regular manner. It is, therefore, 
possible to conclude that probably the saturation of 
the proteins is attained with about 0.2 mgs. of Calcium 
gluconate per cc. of serum. This relatively small 
amount checks also with the weak ionization of the 
calcium gluconate in our chart on the relative ioni- 
zation in the first pages of this article as well as with 
our clinical experiences regarding the relative merit 
of Calcium Cevitamate as compared to calcium gluco- 
nate. The data on Calcium Cevitamate thus tends to 
support the conceptions of the Vienna School (Pick, 
Zuckerkandl, Hendl) according to which the biological 
activity of the products would be conditioned by their 
preliminary combination with the blood or tissue pro- 
teins. In our tests with Calcium Cevitamate the 
availabilitj"^ of the product is greater and more efficient 
since it can combine in greater quantity with the 
serum proteins, the intimate nature and mechanism of 
this combination remaining for further elucidation. 

MECHANISM OF THE ACTION OF CALCIUM 
AND OF VITAMIN C IN THE SERUM 

The question arises how these two products will re- 
ciprocally modify their behavior when they are added 
to it simultaneously. This point seems important to 
determine in order to see what part the Vitamin C 
may play in the metabolism of the calcium. With this 
in mind, we have compared in a certain number of 
samples of human serum at a constant concentration 
(83.3% for the convenience of the measurements of 
volume of the reagents) the index of refraction in: 

(a) pure serum in absence of any reagent. 

(b) serum plus 0.5 mg. of Ca CL^ per cc. 

. (c) serum plus 0.5 mg. of Cevitamic acid per cc. 

(d) serum plus CaCL, and Cevitamic acid same 
final concentration. 


The results are contained in the following table; 


Specimen 

Number 

Scrum 

Serum with 
Cevitamic 
Acid 

Scrum with 
Ca CLa 

Serum with 
Both 
Ecascxvta 

BH 12609 

1.3425C8 

1.3424C0 

1,342463 

1,342777 

BH 12910 

1, 343484 

1,343478 

1,343355 

1.343837 

BH 12762 

1, 

1,343508 

1,343141 

1.343727 

BH 12751 

1,342897 

1,342615 

1,342726 

1,343106 


One sees that the two products added alone lower 
the index of the serum as has been previously shown, 
while they raise it strongly when they are added 
simultaneously in the same proportions. This does not 
occur when the same experiment is repeated by re- 
placing the serum by the same quantity of distilled 
water, as is seen in the following figures: 

1. Index of water used 1.333030 

2. Water plus 0.5 mg. Cevitamic Acid 

per cc. 1.333034 

3. Water plus 0.5 mg. Ca CLi per cc. 1.333050 

4. Water plus Ca CLi and Cevitamic 

Acid same cone, 1.333058 

The difference here is too weak to be attributed to 
a combination between the two products added by com- 
parison with the results obtained in presence of serum. 
We must, therefore, admit that a combination in 
which the calcium and Vitamin C ions react most 
strongly requires, in the conditions of these experi- 
ments, the presence of blood serum and a concentration 
exactly that which for the two products taken sepa- 
rately produce the minimum of refraction, (the satu- 
ration point) of the fluid. One can also point out that 
the molecuiarly reacted Calcium Cevitamate presents 
a better approach to the saturation point of the serum 
than the addition of calcium and Vitamin C separately 
in unbalanced proportion. It will also be later demon- 
strated that the concentration of the combining ele- 
ments have a definite optimum point of reaction. 

One may, perhaps, assume that the reaction which ' 
in these measurements shows the important increase 
of index observed takes place . between the new protein 
molecules formed on the one hand ivith the calcium and 
on the other hand with the Vitamin C, that is, calcium 
protein and Vitamin C protein. Although the study of 
the factors involved is particularly difficult, we propose 
to return to it further on. Nevertheless, at present let 
us say that to the support of this conception comes the 
following observation: if in the experiment, conducted 
in the preceding manner, the quantities of the sub- 
stances added are noticeably less so that the saturation 
of the proteins respectively by Vitamin C and Ca CL„ 
is not attained, the increase of index produced by their 
simultaneous presence in the serum no longer takes 
place, as is seen in the following example: 

' Serum BH 12692 C° final 83.3%. 

Index of pure serum 1.342885 

Serum plus 0.25 mg. Cevitamic Acid 

„ Psree.. 1.3-12808 

Serum plus 0.25 mg. Ca CL, per cc. 1.342812 

Serum plus Ca CL and Cevitamic Acid 

same cone. 1.342744 

In this case the proteins are not saturated and the 
reaction is strongly concealed by the presence of uon- 
transformed proteins capable of reacting in numerous 
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different ways. This explanation is comparable to that 
suggested by one of us (Dr. Jonnard) with F. Zucker- 
kandl, for the interpretation of the characteristics of 
the variations of the 'refractive index occurring in the 
mi-xture of two portions of serum, one of which was 
heated to 56° C. and the other kept at room tempera- 
ture. In these same researches it has likewise been 
proven that the specific disturbance of refraction in 
the case of the existence of a true “zone phenomenon” 
evidence of a chemical reaction, were likewise con- 
cealed when the quantities of inducing products added 
were greater than those inducing the minimum of the 
index of the serum. Likewise in the case of the re- 
action with which we are concerned it is no longer 
possible to demonstrate a characteristic variation of 
the refractive index for any proportion of the product 
added if one of them is in too great quantity, as is 
the case of the following example : 

Serum AML at 83.3% plus 1 mg. Cevitamic Acid. 


C° final 

Index of 

CaCLa 

Refraction 

0.0' 

1.344408 

0.1 mgm. per cc. 

1.345119 

0.2 

1.344779 

0.3 

1.345018 

0.4 

1.344801 

0.5 

1.344931 

0.6 

1.345009 

0.8 

1.345188 

1.0 

1.344967 


The variation of index is this time entirely irregular 
and shows nothing characteristic. 

A composite of the findings shows the following: 


We have sought to observe whether its presence can 
modify the reaction which appears when Vitamin G 
and Ca CLj are added simultaneously in the blood 
serum. With this in mind we have compared the 
variations of index of the serum: 

(a) In the simultaneous presence of the two pro- 
ducts mentioned. 

(b) In the same case in the supplementary presence 
of 5 units of parathormone (Lilly). 

(c) In the presence of the same quantity of 
hormone alone. The following are the results: 


Serum BH 12751 Final cone. 60%. 


1. 

Index of pure serum 

1.342897 

2. 

Serum plus Ca CLi and Cevitamic 



Acid 

1.343106 

3. 

Serum plus Ca CLa and Cevitamic 



Acid, plus hormone 

1.343167 

4. 

Serum plus hormone alone 

1.343017 


No characteristic phenomenon is revealed in this ex- 
periment, the same is true if one varies the quantity 
of hormone in presence of the same proportions of 
Vitamin C and of Ca CL,, that is, respectively 0.6 mg. 
per cc. of each as is seen below: 


1. 

Index of the mixture in 

presence 


of 5 units of hormone 

1.339713 

2. 

Index of the mixture in 

presence 


of 10 units of hormone 

1.340018 

3. 

Index of the mixture in 

presence 


of 15 units of hormone 

1.340300 

4. 

Index of the mixture 

wthout 


hormone 

1.339642 


In the present case the product used added in pro- 


Subatance 

% Solution by 
Weight 

Cone. Molea. 
Liter 

% lonizaUon 

Yield Ca Ions per 
cc. Sol. 

Solubility 

Saturation in 
Serum per cc* 

C&Ieiutn 

Cevitamate 

5% 

0,123 

74.6 

.0037 

100% 

■■■ 

Calcium 

Cevitamate 

10% 

0.261 

60.0 

.0063 


0.8 mff. 

Calcium 

Cevitamate 

20% 

0.589 

63.1 

.0137 


[HH 

Calcium 

Cevitamate 



30% 

1.008 

55.3 

.0226 



Neo- 

Calglucon 

10% 

0.125 

47.8 

.0043 


0.2 mg. 

Nco- 

Calglucon 

20% 



0.273 

40.3 

.0038 

20% 


9^«luconate 

Ponder 

3% 

0.072 

43.S 

.0014 

3% 


Vitamin C 





100% 

0.5 mg. 


nnf! seen that the physico-chemical re- 

rpcJ'*'?. accurately with the changes in the 
index supporting the utility of acute 
reiractometry in the study of biologic fluids. 

influence op the parathyroid hormone 

possible influence of the parathyroid 
(Dr reactions, advanced by one of us 

catinn from what is know of its part in ossifi- 

method interesting to study it by the same 


grressive quantities to the serum does not seem to 
induce characteristic changes of the index. 


Parathormone Units 
0 
5 
10 
16 
20 
25 
30 


Index of serum 
at 60% BH 12751 
1.342897 
1.313017 
1.343576 
1.343919 
1.343919 
1.343919 
1.343919 


Index 

Serum BH 12737 
1.339642 
1.339642 
1.339642 
1.339642 
1.340441 
1.340700 
1.340864 
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In spite of the apparent negative results we wish to 
publish this experiment as suggestive of the point 
that the hormone does not react with the blood serum 
but enters into chemical relationship with the bone 
tissue. 

SUMMARY 

1. A comparative study of the solubility and ioni- 
zation of Calcium Cevitamate and calcium gluconate 
shows the markedly greater solubility and ionization 
of the Calcium Cevitamate. 

2. The yield of calcium ion per cc. of solution is 
20 to 60 times greater for Calcium Cevitamate than 
for calcium gluconate. 


3. The combining power of Calcium Cevitamate 
with serum proteins is four times greater than that of 
calcium gluconate, thus establishing a greater ration 
of utilization by the tissues for Calcium Cevitamate 
than for calcium gluconate. 

4. A schema for serum calcium reactions is pre- 
sented. 

5. The saturation point of Vitamin C in human 
serum is established at somewhat above 0.5 mg. per cc. 

6. Data is adduced towards the physico-chemical 
relationship of pai-athyroid hormone to the blood 
serum. 


REFERENCES 


1. Ruskin. Simon L. : “Studies on the Parallel Action of Vitamin C 
and Calcium." Avicr. Jour. Dig. Dis. (in print). 

2. Cantarow : “Calcium Cevitamate in the Treatment of the Acute 

Rhinitis." Submitted for publication, Annala of Otclogu, Rhtn» 
ology and Larynaology. 

“Comparative Studies on the Physical Properties of the Calcium 
SrJt of Vitamm C, Calcium Cevitamate, as Compared to Calcium 
Gluconate." Amcr. Jour, of Pharmacy (in print), 

“Contributions to the Study of Grippe Otitis, Myrinffitis Bullosa 
, ; ■ .1 nship to Latent Scurvy.’* Submitted 

■ ■ »‘omparative Studies of the Calcium 

Salta." Jour, of Biologiccl Chemistry. 

3. Jonnard, Raymonds C. R. Ac. Sc.. 203, 124, 193G. C. R. Soc. Biol, 


122, 396, 1936. Bull. Inst., Opt. Paris, ler janvier, 15, 425, 1937. 
Rev. Phys. ct paUi. eompar., 10 novembre, 1936. Bull. Soe, Chim. 
Biol., 6, avrll, 1937. Bull. Inst. Med. exp., Buenos-Aires, 80-44, 
1937. 

4. Jonnard, R. et Ruskin, S. L. : "Elude Physico Chemique Comparee 
du Gluconate, du Cevitamate de Calciim ct de la Vitaminc C.’* 
Submitted C. R. Soe. dc Biologic. Paris, fev.. 1938. 

6. Loeper, M. ct Lcmairc. ' ' lOI, 1923. 

6. Tixicr: Rapport d la IS, X, 1934. 

7. Spiro: Preface dc — "L.^, — .... ' von R. Keller, 

8. Kylin, E.: Med. lainik.. 31, 171, 1935. 

9. Pick, H. ct Zuckcrkandl, F. : Ztsehr. f. exper. Med., 96. 747, 1935. 

10. Zuekerkandl, P, : C. R. Soe, Biol,, 122, 131S, 1936. Klin. Woeh., 

1, 567, 1935. C. R. Soe. Biol, 122, 1316, 1936. 


Untov/ard Effects Resulting From the Use of Large Doses of Vitamin Bt* 

By 

CHAS. Leroy steinberg, m.d. 


ROCHESTER 

V ARIOUS uses of Vitamin B, have been reported 
■since its original discovery. These have been con- 
cerned chiefly with neurological disorders. Vorhau.s 
( 1 1 reported its successful therapeusis in peripheral 
neuritis. He gave 10 ragm. daily. Lasch and Bergel 
(2) have reported successful management of funicular 
myelosis associated with pernicious anemia with the 
use of Vitamin B,. JoIIiffe and Jaffe (3) have reported 
exten.sive studies on the value of Vitamin Bj in the 
polyneuritis caused by alcoholic addiction. Others (4) 
h.avo used Vitamin Bj in neuritis associated with 
pregnancy. 

With the increase in availability of Vitamin B; since 
it.s succe.ssful synthesis in July, 1936, by R. R. Wil- 
liams, more extensive clinical use is sure to follow. To 
date no toxic symptoms have been reported from its 
use. Cowgill (5) has recently stated that no toxic 
symptoms of any kind were obseiwed in doses approxi- 
mating 25,000 or more times the estimated daily re- 
quirement. Its chemical formula has been determined 
as an amine. This amine is capable of being split into 
a pyrimidine base, C„ H, N, SO.,, and a sulphur com- 
pound or thiazole, NOS, by means of sodium 

sulphite. 

The writer has been interested in the clinical in- 
vestigation of B, in the treatment of chronic arthritis. 
During the past two years various preparations of 
Vitamin B Complex and Vitamin B, have been em- 
ployed in the treatment of over three hundred cases 
of this group of diseases. During this period several 
definite untoward symptoms have occurred with the 
use of large doses of Vitamin B,, viz: herpes zoster 

■* Department of Medicine, Rochester General Hospital. 


. NEW YORK 

has occurred in three cases. In one of these three 
cases, the writer was able to produce herpes on two 
separate occasions. This was not possible in the other 



two cases because the patients refused further treat- 
ment on account of the pain produced by herpes. 
Symptoms suggestive of smooth muscle spasm have 
occurred in other cases. 

PROTOCOLS 

Case^ 1. A white female, aged 51, was first seen January 
16, 19J7, at which time she gave a history of typical 
atrophic arthritis extending over a period of twenty-six 
years and involving most major joints of the body. After 
an initial period of seven months treatment with hemolytic 
streptococcus vaccine, massive doses of Vitamin B were 
given both orally and by the parenteral route, that is, 800 
units of Vitamin B, were given orally and 2,000 units were 
given intravenously at weekly intervals. At the end of 
four weeks of such treatment, the patient complained of 
severe burning pain along the outer border of the right 
arm and the midaxillary area of the right chest. Exami- 
nation revealed typical lesions of herpes zoster in these 
regions. The Vitamin B, was stopped, and the herpes 
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disappeared in five weeks. Six weeks later the same dosage 
of Vitamin Bi was given with similar return of the herpes 
zoster at the end of four weeks of such treatment. Cessa- 
tion of the treatment resulted in disappearance of the 
herpetiform lesions in four weeks. 

Case 2. A white male, aged 64, was first seen October 1, 
1936 with typical hypertrophic arthritis of both hips and 
a lumbar spine. He was given 2,000 international units of 
Vitamin Bi intravenously at weekly intervals, and this was 
supplemented by 800 international units of Vitamin B, 
daily by the oral route. At the end of five weeks of such 
treatment he developed typical herpes zoster involving the 
right side of the chest and the external surface of the 
right arm. Cessation of this treatment resulted in 
complete disappearance of the herpetiform lesions in three 
weeks. 

Case 3. A white male, aged 58, was first seen November 
22, 1935, with infectious arthritis involving both knee 
joints, duration eight months. During the Fall of 1936 he 
was given 1200 international units of Vitamin Bi daily by 
the oral route. At the end of two months of such treatment 
he developed typical herpes zoster involving the right 
upper abdomen. Cessation of such treatment resulted in 
disappearance of the lesions at the end of two months. 

Two other untoward symptoms have been noted in my 
clinical experience. In one patient nausea developed a few 
minutes after administration of 2,000 international units 
of Vitamin Bi intravenously. This patient had been re- 
ceiving 800 units of Vitamin B, orally for a period of six 
months. During the latter two months of this treatment, 
he had also received 2,000 units intravenously twice weekly. 
No untoward results were noted until the eighth week of 
the parenteral treatment. In addition this patient noted 
a sense of fullness in the epigastrium and a sense of con- 


striction of the throat within two minutes after receiving 
the Vitamin B, intravenously. Another patient has noticed 
a sense of constriction in the throat and sevei'e cramps 
when given 2,000 units of Vitamin Bi intravenously. The 
latter patient developed this untoward effect after several 
months medication rvith the pure Vitamin B,. Both these 
cases suggest either a sensitivity developing towards 
Vitamin B,, or else that supersaturation of the tissues of 
the body with Vitamin B, may cause the untoward 
symptoms noted. 

The above case histories would seem to indicate that 
large doses of Vitamin Bj are capable of irritating 
the peripheral nerve plates. Apparently, this toxic 
symptom occurs in only a very small percentage of 
cases treated with massive doses of Vitamin B,. In 
my own series it is less than one per cent (1%). 
However, one should be on guard in the use of this 
substance, and when an individual so treated begins to 
complain of intense burning pain in an unsuspected 
area, the administration of this vitamin should be 
stopped. 
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lyfELANOSIS proctocoli may be defined as a morbid 
condition of the large bowel characterized by 
the deposition of black or brown pigment in the 
mucous membrane, usually without any inflammatory 
process. 

First referred to by Cruveilhier in 1829 (1), this 
uisturbance of the bowel is worthy of consideration in 
hat it is encountered occasionally during routine 
aigmoidoscopic e.\amination, at operation and at 
necropsy. Virchow offered a brief description in 1847 
•in 1-1 “melanosis coli,” while Solger (3) 

ppiied the term "colitis pigmentosa." By means of 
e sigmoidoscope, Pick in 1911 (4) recognized this 
curiosity as a distinct entity, and in his 
writings referred to it as the “brow-n bowel.” 

e anosis proctocoli occurs in approximately .25 per 

GraJaalcTi“,^S‘“ot°Un iSiy’ Sf PoXrh^Sia?”“'’ 


cent of patients e.xamined sigmoidoscopically. It is 
more common in the male sex and between the ages of 
30 and 50. 

Various divergent and confusing hypotheses have 
been promulgated so far as the cause of colonic melan- 
osis is concerned, and because the evidence is not con- 
clusive it seems expedient to mention briefly some of 
the more important ones. The most significant and 
influential factors in the etiology are chronic intestinal 
stasis and the use of anthracene cathartics over a long 
period of time. That the latter plays an important 
role was first mentioned by Bartle (7). It is now 
generally conceded that chronic constipation is a con- 
ti-ibuting but not an initial etiologic factor, and that 
the pigmentation accompanies but does not cause the 
intestinal stasis. Bockus (8) contends that the de- 
position of pigment probably results' from the phagocy- 
tosis of the pigment of the anthracene group. Chief 
among this group of cathartics is cascara. although 
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senna, aloes, rhubarb and frangula h^ve been 
mentioned as offenders. Virchow described the 
pigmentation as a hemochromatosis. Pick was of the 
opinion that it was due to the products of protein dis- 
integration, which were acted on by tyrosinase ferment 
and converted into melanin. Hueck (9) brought forth 
the theory that the pigment does not belong to the 
melanin group but is a lipofuchsin; further, that the 
splitting of certain products of digestion gives rise 
to a “propigment" of a lipoid nature, and this is 
affected by ferments, giving rise to the pigment. 
Synnott (10) attributed the condition to the metabolic 
pigment melanin, which is an autochthonous substance 
originating in loco by transformation of preexisting 
material. Obendorfer (11) explains the pigmentation 
on the basis that disturbances in protein metabolism 
may result in excess production of waste products. At 
an early date the ingestion of heavy metals, especially 
mercury and lead, was thought to be the cause (12, 
13). Lignac (14) believed the condition to be due to 
hemorrhage with subsequent bacterial activity, while 
McFarland (15) adhered to the theory that the 
pigment was formed by an enzyme which acts on the 
intracellular substance of the stroma of the intestinal 
mucosa. 

Lynch (1C) considers it to be due to a disturbance 
in the chromogenic function of the liver. 

So far as the pharmacognosy is concerned many of 
the vegetable laxatives contain principles closely allied 
to methylanthraquinone or glucosides which yield such 
substances on hydrolysis. Cascara belongs to this 
group whose activity depends upon the presence of one 
or more oxides of methylanthraquinone. The active 
principle of cascara as well as aloes, and frangula ap- 
pears to be emodin, Cj, Hm 0, or trioxymethylan- 
thraquinone. 

Any portion of the colon from the ileocecal valve to 
the anorectal line may be the seat of the pigmentation. 
As would be expected, the greater number of cases are 
observed in the rectum and sigmoid by gastro-enter- 
ologists and proctologists. Bockus (17) found the 
pigmentation most intense in the rectum, diminishing 
from below upward. The color of the mucous mem- 
brane is somewhat variable, not only in different 
patients but in the same patient. It may be evenly 
distributed over a large area of the rectum or arranged 
in a patchy manner throughout. In a series of twelve 
cases, seen by the authors, only one was more or less 
uniformly involved. A deep reddish-brown or ma- 
hogany color is usual, although an inkish-black is 
not altogether uncommon. These pigmented areas are 
broken up into minute islands, polyhedral in shape, 
by fine yellow or light brown striae extending in an 
irregular fashion. The appearance is often likened to 
a toad’s back (18), crocodile or snake skin (2), or a 
chow dog’s tongue (7). It is quite apparent that the 
existence of inflammatory changes is entirely indepen- 
dent of the melanosis (8). Pick, in his report (4), is 
quite emphatic in this respect and remarks, “in the 
cases studied there were no secondary inflammatory 
changes, no ulcerations, scars or catarrhal states of 
proliferation.” It has been mentioned that melanosis 
is much higher in carcinoma of the colon (19), al- 
though the writers have found but one such case in 
the literature, that of Bland-Sutton (20, 21). 

The granules of pigment, which vary from 7 to 20 
microns, are found within large mononuclear cells in 
the tunica propria. According to Zobel and Susnow 



Photograph of a longitudinal section of rectal mucosa, 
showing dark brown and black areas of pigmentation in 
the tunica propria between the glands. A few areas of 
smaller size may be seen in the submucosa. 

(22) the pigment is in the mucosal villi in mild cases, 
and in the advanced, in the region of the muscularis 
or scattered through it. Infrequently they may be seen 
in the submucosa (10) and in the mesocolic lymph 
nodes (23). As has been shown, the pigment contains 
no iron, shows no bile pigment, is never crystalline and 
is insoluble in acid and alkalis (24). In a splendid 
scientific dissertation on the Dopa reaction, Laidlaw 
(25) mentions that the test is specific for two kinds 
of cells, the melanoblast, a term including all melanin 
producing cells as distinguished from mere phagocy- 
tes, and a myelogenous leukocyte which has no con- 
nection with melanin production. Both have a ferment, 
an oxidase, which converts dopa into melanin. Blacken- 
ing of the cell is called the dopa reaction. Study of a 
rectum and colon with diffuse melanosis, which was 
removed surgically, showed that the pigment cells were 
dopa negative; therefore, he concluded that there are 
no melanoblasts and no melanin in the colon, or in the 
rectum above the anorectal line. Boyd reasons as 
follows, “the pigmented cells are dopa-negatiye and 
are, therefore, melanophores that have taken /up the 
pigment which has either been ingested in the food or 
synthetized in the bowel. 

So far as the pigmentation of the mucosa is con- 
cerned, no symptoms are cited. Invariably the patient 
will mention a habitual constipation and the use of 
various laxatives, but upon questioning, after visuali- 
zation of the melanosis through the proctoscope, he 
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will usually admit the prolonged use of cascara or one 
of the other cathartics. 

Of the twelve cases observed, eight had taken 
cascara frequently and other laxatives, only one was 
quite emphatic that none of the group had been used. 
The ages of the patients ranged between 30 and 66. 
One was a colored male; all the others were white. 
There were six males and six females. In one case, a 
man of 66 years of age, the condition was associated 
with diverticulosis of the sigmoid. 

There is little to be said so far as the treatment is 
concerned, e.xcept the withdrawal of anthracene ca- 
thartics and correction of the constipation usually will 


be rewarded by disappearance of the pigmentation. It 
has been estimated that three to six months is re- 
quired. This is approximately the period observed in 
our cases. 

SUMMARY 

Twelve eases of Melanosis Proctocoli have been re- 
ported. While the condition is relatively uncommon, it 
is by no means as infrequent as usually considered. 
The fact that it only can be visualized by sigmoido- 
scopy, again emphasizes the importance of a complete 
examination of the rectum and sigmoid in all cases 
coming under observation. 
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Carcinoma of Head of Pancreas Without Jaundice 


By 

CHARLES HAINES, M.D. 

NEW YORK, new YORK 


'T'HE most common symptom of an advanced carci- 
->• noma of the head of the pancreas is a deepening 
jaundice. The carcinoma encroaches upon the common 
bile duct at its entrance into the duodenum damming 
back the bile into the biliary system and causing 
jaundice. It is safe to say that a diagnosis of carci- 
noma of the head of the pancreas would not be made 
unless the patient were jaundiced. 

Thus it seems that the following case report of 
a carcinoma of the head of the pancreas without 
jaundice may be of interest. 


CASE REPORT 

of age, white, male, was first seen b; 
hit! ho to the patient’s history h 

tv.. "} So®d health until nine months previously. A 
some discomfort in the uppe 
was nnf tended to come on after meals and whicl 

patienf During these nine months th 

In snito nf several attacks of nausea and vomiting 
satisfni-fni-,.^i"J^^ physician he had refused an; 

Aboni ®^dy of the gastro-intestinal tract. 

and vomiUne'^hod ^ patient, nausei 

epiea<itrinn. ^1 become severe. The discomfort in th 
remain in ho “ constant pain. He was obliged ti 

'"ilk and cream '“"'d eat no solid foods and took onl; 

be time of my examination he was in acuta distress 


During the half hour which I spent with him he vomited 
more than two quarts of dark green fluid. 

Temperature was normal; pulse, 100 per minute. The 
tongue was dry and coated. The abdomen was markedly 
distended, especially across the epigastrium. There was 
no tenderness. No mass could be felt in the abdomen. No 
intestinal sounds were heard. Rectal examination showed 
no abnormality. 

And there was no jaundice. 

I made a diagnosis of pyloric obstruction. 

The patient's stomach was drained by means of a Wan- 
gensteen tube. He was given large doses of 6% glucose 
intravenously and under the skin. He gradually improved. 

A gastro-intestinal X-ray series was made. Films of the 
stomach and duodenum showed {!) a very large stomach; 
(2) a somewhat irregular pyloric ring; (3) considerable 
increase over the normal emptying time of the stomach; 
(4) a large six hour residue. 

When the patient's general condition had improved as 
much as possible under the treatment outlined above, I 
operated. At operation I found the glands along the 
greater and lesser curvatures of the stomach and along 
the vertebral column markedly enlarged and stony hard; 
they were obviously involved in a neoplastic process. The 
head of the pancreas w’as also enlarged and stony hard. 
It was impossible to ascertain definitely where the neo- 
plastic process had originated. The growth was pressing 
upon the duodenum in such a way as to cause a partial 
obstruction. I did a posterior gastro-enterostomy and re- 
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moved a lymph node which microscopically showed a 
metastatic carcinoma. 

After operation progress was not satisfactory. A-ray 
treatments were tried but they caused marked nausea and 
vomiting and had to be discontinued. However, after some 
days the patient was able to be out of bed and was even 
able to shave himself. 

During the ne.vt six weeks the patient grew steadily 
weaker, and he died January 1. 1935. 

An autopsy showed that the original neoplasm had been 
in the head of the pancreas. It had encroached upon the 
duodenum and had caused an almost complete duodenal 
obstruction. It had also caused a complete obstruction of 
the common bile duct. 

The fact that there had been no jaundice was explained 
as follorvs: at some time previous to his last illness, the 
patient had had a gall stone in the gall bladder. The stone 
had ulcerated into the duodenum and had established a 
sinus between the gall bladder and the duodenum. Bile 
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had drained through this sinus into the gastro-intestinal 
tract and was not dependent for a passageway on the 
common bile duct which was now occluded by the neoplasm. 
It had flowed freely into the duodenum distal to the ob- 
struction. Thus, a simple mechanical readjustment by 
Nature explains the phenomena of a Carcinoma of the 
Head of the Pancreas without Jaundice. 

SUItBIARY 

A patient with a very extensive and advanced carci- 
noma of the head of the pancreas, which was proved 
by operation and autopsy, did not develop jaundice. 
Failure to develop jaundice was explained by the fact 
that at some previou.s time a sinus had formed between 
the gall bladder and the duodenum, thus allowing free 
drainage of the gall bladder into the duodenum, inde- 
pendently of the common bile duct which had been 
occluded by a carcinoma. 


Calcium Gluconate and Kaolin In the Treatment of Bacillary Dysentery 

By 

BERNARD L. GREENE, M.D. 

ELGIN. ILLINOIS 

and 

LOUIS H. BLOCK, M.D. 

CHICAGO. ILLINOIS 


O VER 1,000 cases of bacillai'y dysentery of Plexner 
type have been observed and treated by the 
authors in the past two and one-half years. In a small 
percentage the acute phase became chronic, indis- 
tinguishable clinically and proctoscopically from 
chronic ulcerative colitis, and as a rule persisted in 
spite of various treatments. In June, 1937, we decided 
to use the Haskell and Cantarow (1) method of 
calcium, kaolin and parathyroid extract treatment, 
first reported in 1931. However, before we were able 
to begin this study, our chronic cases had dwindled to 
two. We then proceeded to use this method in acute 
cases, modifying it by omitting belladonna and using 
our regular soft diet. 

Since the patients under discussion are psychotic, it 
is usually impossible to obtain subjective information 
concerning the efficacy of treatment, and all conclu- 
sions were necessarily based upon objective findings. 
Fortunately, we had previously performed about four 
thousand proctoscopic examinations upon dysenteric 
cases and had observed the mucous membrane of the 
lower twenty-five centimeters of the large bowel in all 
phases of the disease. One of us, (L..H. B.) (2), had 
reported in a previous article that the infection ap- 
parently starts in the terminal ileum or cecum and 
travels downward, vvhereas when healing takes place 
it starts at the muco-cutaneous junction and always 
travels cephalad. Furthermore, the mucosal picture 
invariably corresponds to the clinical picture, i.e. the 
more severe the infection, the more marked the 
mucosal change. We have graded the proctoscopic 
mucosal picture into four groups; One plus (+) 
where there is a mild hyperemia and no blood vessels 
visible; two plus (++) where there is a moderate 

*Krum the Department of Proctoloffs*. service of Dr. L. H. Block, 
Elfin State HospitaJ. 


hyperemia; three plus (+++) where there is an in- 
tense hyperemia and edema; and four plus (++++) 
where the mucosa is intensely hyperemic, edematous 
and ulcerated. Healing, when it took place, always 
was a reverse of this order of involvement. A method 
was thus afforded to evaluate our results objectively 
according to the above groupings. 


Table I 

Relation of caiciu?n given to average duration of 
hospitalization 
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MODE OF ACTION 

In developing the logic for the combined calcium 
and kaolin method of treatment used in this study it 
13 best perhaps to consider certain aspects of bacillary 
djsentery in conjunction with the physiologic and 


Table II 

CoMpuvisoji of the 'iiioTtolity o/tid vioTbidity iii the 
calcium and calcium-parathyroid gro2ips 


Mucosal 

Appearance 

Calcium 

Group 

Cases 

Calcium 

Parathyroid 

Group 

Cases 

Morbidity 

Mortality 

Moderate 

++ 

12 


8 

0 


5 

€ 

0 

Intense 

+++ 

22 


11 

3 


1 

24 

0 

Ulcerated 

++++ 

15 


19 

0 


7 

17 

1 


pharmacologic properties of the medicaments used. In 
the first place this disease is extremely debilitating 
and the patient suffers not only from toxemia, but 
from dehydration due to profuse bloody and mucous 
diarrhea as well. There is a diffuse inflammation of 
the colon that ultimately leads to necrosis and ulcei*a- 
tion. Th$ intestinal ulceration is so important that 
much study has been devoted to the mechanism of its 
production. Thus experimental and clinical evidence 
suggests that the primary intestinal lesions are due 
to a necrosing action of a thermostabile endotoxin, 
which after passing through the liver, is excreted from 
the blood vessels through the wall of the bowel into 
the lumen. Flexner (3) in 1906 first called attention 
to toxin excretion rather than the local action of the 
organism itself as the cause of ulcers. 

An excess of calcium intake above the minimum re- 
quired for the maintenance of physiologic function ac- 
cording to Sherman (4), Bernheim (5) and others 
makes the difference between a passable and buoyant 
^tate of health. Naturally, in the treatment of dysen- 
tery an improved state of health in the patient is of 
he greatest importance and for this general purpose 
0 one calcium therapy is well justified. In addition, it 
a eviates symptoms of dysentery, promotes the healing 
0 intestinal lesions and hastens the recovery of the 

Table III 


•Analysis of moitality according to age group 


age 

Year* 

CONTROL 

CALCIUM 

Casca 

Deatha 

Cases 

Deaths 

20- « 

20 

0 

23 

1 

40-53 

35 

11 

27 

3 

60-50 

20 

7 

10 

0 


Companion in Mortality bctt^ccn the Calcium and Control Groups 


27 



Deaths control 
Deaths calcium 
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patient. By its sedative action calcium tends to allay 
the irritated state of the colon; further, it increases 
the resistance of cells to permeation by blood and 
lymph and thus helps to contiol bleeding from the 
ulcerated mucosa and prevents dehydration by re- 
ducing the exudation and transudation into the colon; 
calcium also stimulates immune processes of the body, 
protects liver tissue and function in toxic states, and 
IS an antidote to toxic products, such as guanidine, 
generated as a result of tissue injury. The influence 
of intensive calcium therapy in overcoming allergic 
reactions has received much comment in the literature 
by various investigators and recently Silverman (6) 
has reported certain cases of bacillary dysentery that 
presented symptoms due to specific piotein hyper- 
sensitiveness. Thus calcium has a number of physi- 
ologic and pharmacologic pioperties and the combined 
effect of some, if not all, of these apparently accounts 
for the benefit derived from calcium therapy in dysen- 
tery. 

The literature dealing with diseases of the intestinal 
tx-act i-eveals the beneficial use of kaolin (China clay, 
bolus alba, purified aluminum silicate). Kaolin has 
been successfully used for centuries in the Orient. It 
was however, during the Balkan epidemic of cholera 
in the Balkan War in 1913, that Stump’s bolus treat- 
ment (bolus alba) was tided at Nish by Kulme with 
remarkable results. Later, Walker (7) and Braafladt 
(8) in 1919 used it extensively in the dysenteries in 
China. Kaolin is an inert powder possessing tre- 
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Showed some beneficial effect over the’ same pc.iod of 
timr However, the patients receiving the combination 
b^mouth showed a higher percen age of improvement. 
Se nLt procedure included oral calcium and kaolin 
taint intravenous or intramuscular injections of 
Slum X”"” Wteteaaate* i. 10® and 20* 
icentrations which are made possible by the high 
degree of solubility of this new salt. ^ 

Fit 1 showed the marked decrease in the average 
morbidity when the calcium injected was given in 20 

ner cent solution, twice daily. i 

The last procedure consisted in the oral administia- 
tion of calcium and kaolin, plus injections of calcium 
complemented by subcutaneous injections of pa«thy- 
roid e.vtract in a group of t'^^teen cases, ^though 
the results were somewhat better than in the fourth 
procedure, (see Fig. 2) the added cost in our opinion 
did not justify its use in the remaining cases. 

The dosage we are now using and the one that is 
giving us the best results is the intravenous or intra- 
muscular injection of 10 cc. of 20 per cent calcium 
glucono-galactogluconate twice daily, complemented by 
two drams each of kaolin and calcium gluconate with 
or without an equal amount of Cal-C-Malt given every 
two hours orally. 

RESULTS 

From the months of July to October, 1937, we had 
135 cases of acute bacillary dysentery. Seventy-five of 
these were used as a control and received no medi- 
cation whatsoever, whereas 60 received calcium in 
various combinations. 

An analysis of our cases revealed a great dispaiity 

SNco-CtJglucon suppUed through courtesy of Saudos Chaoii^ Company. 
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mendous surface area and high adsorptive ability. 
Braafladt (8), in a comprehensive study of the effect 
of kaolin on the intestinal flora in normal and path- 
ological conditions, concluded that it carries down 
large numbers of bacteria from fluid media, it kept in 
motion; and it neutralizes various pathologic bacterial 
toxins; that when administered orally over a period 
of ten to thirty days in daily doses of one to two 
ounces, it changes the intestinal flora of human beings 
from a predominantly proteolytic to an aciduric type; 
(incidentally an editorial, J. A. M. A., November 13, 
1937, commented upon the recent study of Eppwright, 
Valley and Smith, who showed the value of calcium 
and phosphorous in producing an increase in aciduric 
organisms). Walker (7) in discussing the rationale 
of kaolin concluded that its action is twofold: me- 
chanical, by forming an adherent coating to the wall 
of the bowel, and by enclosing and carrying with it a 
very large number of bacilli; and, adsorptive, by ad- 
sorbing toxins. He further states that the layers of 
this inert substance on the walls of the intestinal tract 
act as a filter bed against effete material. 

ADkIINISTRATION 

Our method of administration and the best combi- 
nation of calcium and kaolin was arrived at by trial 
and error. First, calcium and kaolin were given sepa- 
rately, and then in combination. At the end of one 
weelds .observation, only one patient out of the ten 
that received calcium orally showed any improvement, 
whereas two out of ten that received kaolin by mouth 
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in the mortality of the two groups. The control group 
showed o mortality of tiventy-four per cent as com- 
pared with seven per cent in the group treated with 
calcium. 

We have analyzed our results according to the se- 
verity of the infection, believing that by doing so, we 
should have a better comparison. Fig. 4 compares the 
mortality as to severity of the disease, giving the 
number of cases in each grouping. Fig. 5 gives the 
percentage of deaths in each grouping. It will be 
noted that the death rate decreased 50 per cent by the 
use of calcium in the “intense” (++-1-) group, while 
in the ulcerated (++++) group, the mortality was 
58 per cent, as compared ivith 5 per cent in the calcium 
group. An analysis of the deaths according to age 
groups further showed that the decrease was more 
marked in the 60 to 80 year group (see Fig. 3) . An 
interesting observation was the decrease in the mor- 
bidity (the average number of days of hospitalization) 
of patients receiving calcium (see Fig. 6). The more 
rational patients stated there was a marked recession 
of abdominal cramps as soon as the intravenous in- 
jection was given. Some complained of a sensation of 
intense body heat following the injection. Over 900 
injections of calcium were given without any local re- 
action or pain. 


CONCLUSIONS 

1. In sixty cases of bacillary dysentery the com- 
bined calcium and kaolin method of treatment herein 
described reduced the mortality by 60% to 76% de- 
pending upon the severity of the infection. 

2. The period of hospitalization was reduced, but 
not notably. 

3. The best results were obtained with intravenous 
or intramuscular injections of calcium gluconate 
supplemented by oral dosage with calcium gluconate 
and kaolin. 

4. Parathyroid extract has but slight value in the 
intensification of calcium effects and its high cost does 
not warrant its use. 

5. IVhile the detailed action of the calcium and 
kaolin treatment used cannot be wholly explained, 
nevertheless, it seems entirely logical that the bene- 
ficial effects obtained are due to a combination of 
several well known properties of both substances. 

6. Combined treatment with calcium and kaolin is 
more satisfactory than therapy with either of these 
medicaments used alone. 

7. The above described therapeutic method is not 
offered as a specific but as a valuable adjunct to other 
proved medical measures. 
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Human Autonomic Pharmacology 

XVII, The Effect of Acetyl-Beta-Melhylcholine Chloride on the Gall Bladder* 


By 
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and 
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A CETYL-BETA-JIETHYLCHOLINE chlodd 
(mecholyl) is a choline compound closely relatei 
nmr. physiologic research and in tliera 
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of the peripheral blood vessels, has no nicotine-like 
effect. The general physiologic actions of acetyl-beta- 
methylcholine are (a) marked flushing of the skin e.x- 
tending over the face, chest, and upper part of the 
abdomen; (b) increased pulse rate; (c) a deeper and 
slower respiratory cycle; (d) a marked drop in blood 
px'essure; (e) marked salivation; (f) marked lacri- 
mation; (g) profuse alkaline diaphoresis; (h) slight 
cyanosis at the tips of the extremities with a drop 
in the surface temperature; (i) diuresis in certain 
persons; (j) occasional substernal pressure; (k) 
changes in electrocardiogram with temporary inver- 
sion of T waves in one or more leads; (1) increased 
intestinal tonus, peristalsis, and defecation rate. To 
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the hest of our knowledge there are no studies^ upon 
the effect of this drug upon this viscus. It is the 
purpose of this paper to present such a study. 

METHOD 

The patients in this study were all mentally ill but 
physically normal. All of them were males with an age 
range of from 22 to 40 years. Each patient was used as 
a control on himself and on the entire group. 

Control Study. Before the drug study was started, each 
patient was given a gall bladder dye test to determine the 
size and rate of emptying of the gall bladder. The night 
before the test the patient received a light meal, which con- 
sisted of dry toast, tea and sugar. One hour later he was 
given the gall bladder dye, tetraiodo-phenolphthalein 
sodium orally. The following morning after a fast of at 
least 15 hours, X-ray films were taken of the gall bladder 
region. He was then given a meal rich in fat, which con- 
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sisted of two slices of white bread thickly spread with 
butter, and two glasses of a milk and cream mixture into 
which had been beaten four raw eggs. After lapses of from 
1 to 2 hours. X-ray films were again taken. Only, those 
individuals were used in whom there was either a marked 
diminution or complete absence of the gall bladder shadow 
on the X-ray films that had been taken after the fatty 
meal. This method of dye administration and type of meal 
were used throughout the work. 

Acetyl-bcta-ntcthylcholine aUidy. Group 1. In this series 
the patient was given 30 mg. of mecholyl subcutaneously 
after the initial X-ray films of the dye-filled gall bladder 
had been taken. Two hours after the administration of the 
drug films were again taken, and the patient was immedi- 
ately given the fatty meal. The films were again repeated 
two hours later. 

Group 2. In this series after initial X-ray films had 
been taken, the patient was given 30 mg. of mecholyl 
subcutaneously, and subsequent X-ray studies were 'made 
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5, 15 and 30 minutes, 1, 2 and 4 hours after the drug had 
been administered. Each patient was then given the fatty 
meal and the films repeated in 2 hours. 

RESULTS 

Charts 1 and 2 are tracings of gall bladder shadows 
as visualized on the X-ray films of the patients in 
Groups 1 and 2 respectively. 

Group 1. The effect of mecholyl on the dye-filled 
gall bladder was studied in these patients before the 
administration of the fatty meal. The X-ray films that 
were taken 2 hours after the drug had been given show 
little, if any, change in the size of the gall bladder 
shadow. In Cases 6 and 8 there was a slight increase 
and in Case ^ a decrease in the size of the shadow. 
The fatty meal was given to the patients and subse- 
quent films, taken two hours later, showed a gall 
bladder shadow in every instance. In Case 6 the gall 
bladder shadow had increased in size. 

Group 2. In this series of cases the effect of mecholyl 
on the dye-filled gall bladder was studied at frequent 
intervals over a 4 hour period before the administra- 
tion of the fatty meal. These films, taken, at 5, IS and 
30 minutes, 1, 2 and 4 hour intervals after the ad- 
ministration of the drug, showed no important changes 
in the size of the gall bladder shadows. The fatty meal 
was given to each patient 4 hours after the drug had 
been administered, and subsequent films showed an 
absence of the gall bladder shadow in only two cases. 

DISCUSSION 

The motor innervation of the gall bladder is un- 
questionably autonomic, ftlann (1) in 1924 after 
reviewing the older literature concluded that the 
parasympathetic and sympathetic nerves to the gall 
bladder each carry both motor and inhibitory fibens, 
but that the parasympathetic was predominantly 
motor and the sympathetic inhibitory. More recent 
literature (2, 3, 4, 5, 6) on the cat and dog indicates 
that parasympathetic stimulation has little effect on 
the gall bladder as measured by evacuation. Whitaker 
(5) filled the gall bladder of the dog and cat with 
iodized oil and stimulated one vagus in the neck 
centrally and peripherally after recovery from anes- 
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thesia without observing evacuation. The animals 
evacuated later after a fat meal. Crandall (3) using 
the same method, stimulated the vagus just above the 
diaphragm and failed to obtain emptying. The gall 
bladder evacuated after a fat meal. Ivy (7) who has 
made many observations on the physiology of the gall 
bladder supports the conclusions of ilann. Westphal 
(8), using the guinea pig, fqund that weak stimulation 
of the vagus produced contraction and evacuation of 
the gall bladder and that this response was augmented 
by previous splanchnic section. Section of the vagus 
was without much effect. Splanchnic stimulation 
caused a relaxation of the gall bladder. When both 
vagi and the sympathetic nerves were sectioned, the 
motility was normal. On the other hand Dubois and 
Kistler (9) and Burget and Broeklehurst (10), failed 
to obtain evacuation of the gall bladder of the guinea 
pig after vagus stimulation. Ivy (7) states that in 
addition to the autonomic innervation of the gall 
bladder described there must exist for proper empty- 
ing a reciprocal innervation between the gall bladder 
and the sphincter of Oddi, i.e., when the gall bladder- 
contracts, the sphincter of Oddi must relax. A large 
amount of experimental work which would tend to 
establish such innervation has been evaluated by him. 

It would appear that the bulk of the experimental 
work on the motor innerwation of the gall bladder 
indicates that parasympathetic stimulation does not 
produce an evacuation of the gall bladder. This being 
so it might be anticipated that mecholyl, a parasym- 
pathetic stimulant, would not produce an evacuation 
of the gall bladder. Such an anticipation would be 
strengthened by work with acetyl choline. The isolated 
gall bladder of dogs and guinea pigs has been observed 
to contract quickly and markedly following the ap- 
plication of this drug (H, 12, 13). Wood (14), using 
biliary fistula dogs has observed a flow of dark bile 
after the injection of acetyl choline, but when he placed 
a balloon in the gall bladder, he failed to obtain evi- 
dence of contraction. Voegtlin and Ivy (15), could 
obtain no evidence of contraction in the dogs’ gall 
bladders after the injection of acetyl choline. 

In our work the above e.xpectation and the work on 
acetyl choline was further substantiated. As has been 
shown, in no instance did the gall bladder empty 
following the administration of acetyl-beta-methyl- 
choline chloride (mecholyl). In addition to this 
mecholyl apparently delayed the emptying of the gall 
bladder after a fat meal. This delay was definite and 
observed in a sufficient number of cases to eliminate 
chance occurrence. In control studies performed upon 
the same patients no such delay was observed. Such 
an observation can mean only one thing, i.e., that 
mecholyl in addition to acting as a parasympathetic 
stimulant on the gall bladder per se also sets in motion 
another series of events which makes the gall bladder 
incapable of emptying after the administration of a 
fat meal. The actual mechanisms producing such inhi- 
bition are at the present unknown. 

I'T (7), in an attempt to evaluate the various 
factors concerned in gall bladder evacuation states: 
“In the relatively rapid type of evacuation of the gall 
bladder of man and dog, which occurs after the in- 
gestion of a meal of egg yolk and cream, or fat, the 
evidence shows that the chief factor concerned is a 


rise in intra-gall bladder pressure. This rise is due 
primariiy to a more or less sustained tonic contraction 
of the musculature. The contraction is excited in part 
by a hormone (choleoecystokinin) and by- reflex 
nervous mechanism (cephalic and gastro-intestinal) . 
The sphincter of Oddi and the duodenal musculature 
promote evacuation by rela.xing and permitting bile to 
be expelled by the contracting gall bladder. The evi- 
dence shows that reciprocal functional relationship 
exists between the gall bladder and choledocho-duo- 
denal mechanism; but whether this relationship is 
causal is an open question. The evidence also shows 
that duodenal peristalses are not essential for, but 
assist evacuation. Peristalses may act by exerting a 
milking action on the intramural portion of the 
common duct. There probably exists some unknown 
intrinsic correlation between the sphincter of Oddi 
and the duodenal musculature, so that when the duo- 
denum relaxes before an advancing wave of contrac- 
tion, the sphincter relaxes. The evidence indicates 
that elastic recoil, attributable to both the elastic and 
muscular tunic of the gall bladder, may in the presence 
of ‘high’ intragall bladder pressure and a decrease in 
intramural resistance cause some evacuation. The di- 
lution of bladder bile by hepatic bile, as determined 
by changing intramural resistance, the secretory pres- 
sure of the liver, and the phases of gall bladder con- 
traction are concerned in the final or complete renewal 
of the contents of the gall bladder, or in the complete 
disappearance of the cholecystographic shadow.” 

In addition to this there exists a pertinent literature 
on the relationship of gastric acidity (16, 17, 18, 19, 
20) to gall bladder evacuation and mobility (21, 22, 
23, 24, 25, 26) which cannot be ignored. In this re- 
spect it has been demonstrated by us (27) that 
mecholyl definitely increases gastro-intestinal tone. 
Wliether one of these factors is in any way re- 
sponsible for the phenomena observed in the gall 
bladder or whether they are all the result of some 
fundamental chemical change such as is being ob- 
sei-ved in this laboratory in the tissue esterases is 
unknown. In any attempt to explain the inhibiting 
effect which mecholyl has upon the evacuation of the 
gall bladder all of these factors must be taken into con- 
sideration. In this paper this is quite impossible and 
impracticable, and we prefer to await the results of 
further studies which we have in progress to assist us 
in this respect. 

Clinically, however, this work would seem to indicate 
that (a) there is no contraindication to the use of 
mecholyl in spastic gall bladder disease or in chole- 
lithiasis; (b) mecholyl cannot be given to individuals 
who are having roentgenological gall bladder studies 
to determine the normal rate of emptying; and (c) 
empty ing of the gall bladder by- a fat meal can be pre- 
vented by- the administration of mecholyl. 




A study of the effect of acetyl-beta-rnethylcholine 
chloride (mecholyl) on the gall bladder is presented 
It h-as been demonstrated that mecholyl has practi- 
CTlly no effect upon the size and shape of the gall 
bladder, but that this drug in the majority- of cases 
very dennitely inhibits the emptying of the gall 
bladder lollowing the ingestion of a fat meal. 
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Digestion and Absorption in a Man With Three Feet of Small Intestine 

By 

EDWARD S. WEST, JOHN R. MONTAGUE 
and 

FREDERICK R. JUDY* 

PORTLAND, OREGON 


D uring the summer of 1935 the writers had the 
unusual opportunity of studying digestion and 
absorption in a patient! of the U. S. Veterans Hospital, 
who, as a result of five resections at intervals over a 
period of eleven years, retained some three feet of 
small intestine (34 inches according to the surgeon’s 
measurements). Less than a foot of jejunum re- 
mained. The last resection was done in 1933. He was 
operated on for intestinal obstruction in 1930 and 
1933. Shortly after the latter operation severe diar- 
rliea and tetany supervened necessitating calcium and 
Vitamins D therapy. An e.\-p!oratory laparotomy was 
performed in March, 1935, and the small intestine 
found to be dilated and hypertrophied almost to the 
size of a normal large intestine. The lacteals showed 
unusually distinctly. The ileocecal valve appeared 
normal. There were some soft enlarged glands about 
8 inches above it. There were relatively few adhesions 
and the entire intestinal tract appeared relatively free 
from disease with the e-veeption of the dilatation and 
hjT}ertrophy of the small intestine which the surgeon 
considered to be compensatoiy to its shortness. 

When the patient came to the attention of one of 
us (M) March 30, 1935, he appeared as a fairly well 
developed man of 40 years, 6 feet 8 inches tall, in poor 
nutrition, and moderately cyanotic. The most note- 

»Fr^ the Departments of Biochemlstrj’ and Medicine, University of 
Oregon Medical School. Portland, Oregon. 

IThc patient apparently sulTcrcd from regional ileitis. 


worthy symptoms were those associated with tetany. 
All reflexes were greatly exaggerated. The abdomen 
was quite uniformly distended and tympanitic. 


Table I 

Blood Co, and P on subject H 


Date 

Mg. Ca 

Mg.P 

Remarks 

4- 5-'36 

C.G 

__ 

In typical tetany. 

4-I0-'35 

6.G 

4.0 

46 grains Ca gluconate -f* 5 
minims viosterol t, i. d. be- 
ginning 4-ll-’35. 

4-16-’35 

6.2 

__ 


4.17-’35 

G.l 

3.3 


4-24-’35 

6.9 

3.1 

90 grains Ca gluconate begin- 
ning 4-20-'35. 

5- 8-*a5 

6.5 

3.7 

135 grains Ca gluconate S-2-*35. 
Increased to 165 grains S-9«'35. 

5-16-’35 

7.0 



5-27.*36 

6.9 

— 

Viosterol increased to 10 
minims t. i. d, 5-27-’36. 

e- 4-’35 

8.7 

— 

6-l2-’35 

7.6 



6.29-’3S 

8.0 

— 

Discharged from hospital 
6-26-'35. Tetany relieved. 

8- l-’35 

0.2 

— 

Able to do light work. 

10A2-'35 

9.2 

“ 
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Table II 

Daily intake of foods by subject H in grams 


Date 

Carb. 

Prot, 

Fat 

Ca 

P 

Caloriia* 

G-18-’35 

263 

128 

136 

2.80 

2.23 

2713 

C-19.'35 

287 

134 

219 

2.62 

2.06 

3655 

6.20.'35 

231 

103 

156 

2.26 

1.82 

2752 

6-21-'35 

261 

101 

190 

2.71 

2.07 

3158 

6-22-’35 

369 

133 

157 

2.76 

2.05 

3381 

&.23*’35 

189 

214 

172 

2.55 

2.70 

3160 

C-24-'35 

263 

119 

151 

2.77 

2.26 

2907 

Total 

ISSl 

932 

1181 

18.47 

15.33 

21761 

Average 

264 

133 

169 

2.64 

2.19 

3109 


•CalcuLnted on Iho basis of i Cals, per um. for carbohj’drate and protein and 9 Cals, per cm. for fat. 


The treatment given was designed to combat tetany 
and consisted in the oral administration of calcium 
gluconate and Vitamine D (viosterol) . Table I gives 
data relative to blood Ca and P of the patient during 
the period of observation. 

The patient was e.xceedingly temperamental and in- 
sisted upon choosing his foods "a la carte” and it was 
only upon agreeing to let him do this that he agreed 


Table III 

Excretions by subject H in grams 


Date 

■ 


Curb. 

Fecea 

Fat 

Foces 

C 

Urine 

i 

Pecca 


Foces 

Fcccs Ca 

Fccca Fat 

C-lS-'35 


5.05 

1.96 

78 

0.009 

2.11 

0.436 

1.33 

0.027 

C-IO-'SS 

16.2 


1.S5 

SO 

.002 

2.03 

.673 

1.36 

.025 

6-20-*35 

12.9 

8.35 

3.33 

126 

.001 

3.79 

.539 

2.13 

.030 

C-51-'35 


2.45 

0.71 

34 

.006 

0.90 

.517 

0.68 


6-22-‘33 

19.9 

7.34 

2.S0 

98 

.009 

2.97 

.399 

1.S3 

.030 

6.23-’35 

19.2 

4.02 

1.49 

66 

.003 

1.51 

.543 

1.20 

.023 

«-2I-’35 

13.5 

3.72 

1.72 

49 

.006 

1.47 

.443 

0.92 

.030 

Total 

103.8 

36.17 

13.59 

531 

0.041 

14.78 

3.58 

9.50 


Averaso 

14.97 

5.17 

1.94 

76 

O.OOG 

2.II 

0.51 

1.36 

0.023 


calcium, and phosphorous contents for each meal were 
calculated from tables of food values. The patient re- 
ceived 165 grains of calcium gluconate daily during 
the experimental period. The calcium equivalent of 
this was added to the food calcium in calculating the 
total calcium intake. The stools, which were frequent 
and copious, were collected, mi.xed with sulphuric acid, 
and made to constant volume for analysis. Urines 


to serve as an experimental subject. Consequently, it 
was impossible to place him upon an accurately ana- 
diet. Through the cooperation of the Hospital 
Dietician he was pemitted to select his foods for each 
lueal, which wore then weighed and served. A repre- 
sentative dietary is shown in Table V. It contained 
very little non-utilizable carbohydrate. The subject ate 
four meals per day. The carbohydrate, protein, fat. 


were preserved with toluene. The e.xperimental period 
included seven consecutive days, June 17 to 2-1. The 
patient’s weight increased from 130 to 131 pounds 
during the experimental period. 

METHODS OF ANALYSIS 
Urine and feces were digested according to Gerritz 
(1). Fecal calcium was determined in the digest by 


Table IV 

Summary of food intake and excretion by H in grams for seven day period 


— - .. — - - ■ _ 


Carb. 

Prot. 

Fat 

Ca 

P 

Cal«. 

InlaU 

1S51 

932 

llSl 

15,47 

15.33 

21761 

bjr cxcrx'Uon 

13.6 

226 

531 

n.f2 

13.03 


DHTetcnce 

1S37.* 

706 

650 

3.CS 

2.25 

1G021 

1 cr c«at 

1 . 

93.3 

75.3 


19.S 

14.7 

TJ.5 
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Table V 

Representative dietary of subject H 


Breakfast 

Lunch 

Dinner 



Supper 



Cantaloupe cm. 

Bread 

MiJk 200 

Cream 150 

12) 

Ham 100 

Creamed Tomato Soup 100 cm. 

Veal Cutlets 100 

Escalloped Potatoes 100 

Tomatoes 100 

Apple pie 100 

Iced Tea with sugar 6 

Cheese 10 

Cream Clam Soup 200 cm. 

Beef Stew 100 

Potato 100 

Pineapple 50 

Cottage Cheese 25 

Cantaloupe 150 

Bread 25 cm. 

Beef 25 

Milk 600 

Chocolate Crearna 45 


This dietary was calculated as equivalent to about ZGS em, carbohydrate, HO em. protein and 151 em. fat with u caiotic value of 2007 calories. 


the method of Shoal and Pedley (2) and urine calcium 
by the method of Kramer-Tisdall as modified by Clark- 
Collip (3). Fecal and urine phosphorous were deter- 
mined in the digests by the Brigg’s modification of 
the Bell-Doisy method (4). Nitrogen of feces and 
urine was determined by the Kjeldahl method and con- 
verted to protein equivalent in the usual way. The 
carbohydrate of feces was determined by hydrolyzing 
with 1 N HjSOj (gently boiled under reflux for 5 
hours) , followed by defecation of the hydrolysate with 
HgSO, — Fe,,(SOj) 2 — BaCOj (5), and estimation of 
the fermentable sugar in the filtrate using washed 
yeast and the Shaifer-Somogyi reagent No. 50 (6). 
Fermentable urine sugar was determined but the 
quantity was negligible. Total fat in the feces was 
estimated by the method of Saxon (7) . The proportion 
of fatty acids to total fat was determined on three un- 
preserved fresh samples of feces and found to he 85, 
81 and 86 per cent calculated as stearic acid. 

Data obtained relative to food intake, e.xcretion and 
balance are summarized in Tables II-IV. The figures 
of Table IV show that carbohydrate was excellently 
utilized, undoubtedly as well as by the normal indi- 
vidual. About 25 per cent of the protein was lost in 
the feces and 45 per cent of the fat. The fat excreted 
was, however, rather well digested since better than 
80 per cent of the total fecal fat was found present as 
free fatty acids (calculated as stearic) . This excessive 
excretion of fatty acids was undoubtedly in great part 
responsible for the large loss of Ga in the feces (as 
calcium soaps) . In Table III the ratio of fecal Ca to 
fecal fat is seen to be remarkably constant for this 
type of experiment. Table II shows that the average 
daily intake of carbohydrate, protein, and fat was 265, 
133, 169 grams respectively with a calorific value of 
3109 Cals. Of this, on the average, he utilized about 
262 grams of carbohydrate, 93 grams of protein, and 
101 grams of fat with a total calorific value of 2287 
Cals. He lost roughly 25 per cent of the calorific value 
of his food. Table I shows a progressive improvement 
in the blood calcium of the subject as a result of large 
doses of calcium gluconate and viosterol. During the 
period of the metabolism study he was in positive 
calcium and phosphorus balance and his blood calcium. 


though somewhat low, was definitely improved. Un- 
doubtedly a diet containing relatively more carbohy- 
di-ate and less fat would have been advisable for the 
subject in promoting calcium absorption, but his 
personal likes and dislikes prevented this being tried. 

The efficiency of the intestine in digesting and ab- 
sorbing food materials is strikingly brought out in 
this subject with only 12-15 per cent of the normal 
length of small intestine remaining. To be sure the 
absorbing area of the intestine was greater than 12-15 
per cent of normal because of hypertrophy, yet the 
food remained in contact with the absorbing surface 
for a much shorter time than normal because of the 
diarrheal condition. Apparently nature has indeed pro- 
vided the human with a safe e.xcess of small intestine. 
Fat absorption would appear to be the chief limiting 
factor necessitating anything like the normal length 
of small gut. 

SUMMARY 

Digestion and absorption in a man with three feet 
of small intestine has been studied over a seven day 
period. 

The assimilation of carbohydrate was found to be 
normal. 

About 25 per cent of the ingested protein and 45 
per cent of the fat was lost in the feces representing 
roughly 25 per cent of the caloidfie value of the in- 
gested food. The fecal fat contained a large proportion 
of free fatty acids indicating *fairly satisfactory di- 
gestion of fat and poor absorption of fatty acids. 

A high calcium and viosterol intake was necessai'y 
to keep the man in positive calcium balance. The large 
amount of fatty acids in the feces was probably chiefly 
responsible for the poor calcium absorption. The daily 
ratio of fecal calcium to fecal fat was remarkably 
constant which tends to support such an explanation. 

The writers are indebted to Mr. Allen Priest. Dr. John 
Ramage and Miss Marlowe Dittebrandt for analytical aid, 
Manager, Dr. R. W. Brace, 
Chief Medical Officer, and Misses Margaret Beach and 
Ella Larsh, Dieticians of the V. S. Veterans Hospital for 
their cooperation in making this study possible. 

^=^3 just been readmitted to the 
U. S. Veterans Hospital in a condition of tetany. Further 
studies are planned if possible. 
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Melanosis Coli in a Boy Ased Two and One-Half Years* 

By 

JOHN H. WILLARD, M.D. 
and 

THOMAS J. SHUTT, M.D. 

PHILADELPHIA, PENNSYLVANIA 


I N 1933 Bockus, Willard and Bank reviewed the 
literature on Melanosis Coli and presented a series 
of forty-one cases in which the use of anthracene 
laxatives (cascara, aloes, senna, rhubarb and fran- 
gula) apparently had some etiologic significance. Zobel 
and Susnow, 1935, reported seven cases of this con- 
dition in patients using anthracene laxatives. The 
following case report is of interest in this connection. 

CASE REPORT 

E. L., male, age tivo years and six months, was first seen 
on May 3, 1937. His mother stated that constipation had 
been a problem since birth. The birth weight was 8 pounds, 
13% ounces. Development- had been normal. Breast feed- 
ing was stopped after three months, the artificial feedings 
being reinforced with fruit juices and cod liver oil. Vege- 
tables were added at seven months. Because of consti- 
pation various lubricants and mild laxatives were used 
from time to time and enemas frequently were required. 
In November, 1936, Fluid Extract Cascara Sagrada, 5 to 
15 drops daily, was prescribed and gradually increased to 
15 drops three times daily. In February, 1937, a mixture 
containing Fluid Extract Cascara Sagrada, Tincture 
Belladonna and Elixir Lactopeps'in was substituted. The 
dosage prescribed amounted to 10 drops of the fluid ex- 
tract of cascara three times daily; this was increased to 
the equivalent of 20 drops after a few days and was con- 
tinued until admission. Enemas were given frequently. 
For six months this patient had received cascara almost 
daily. 

Examination revealed a well developed white boy who 
appeared nervous and irritable. The general examination 
was not noteworthy. Rectal examination showed good 
sphincter tone, proctostasis, and a dilated rectum. By 
sigmoidoscopy, after a cleansing enema, the typical brown 
pigmentation of Melanosis Coli was seen. The color was 
medium dark brown and showed the irregular yellow striae 
described by previous writers as producing a “toads back” 
appearance. This condition extended at least six inches 
above the anus, the highest point reached with the sig- 
moidoscope. 

Barium enema Roentgen studies demonstrated a colon 
of average size without defects. 

Laboratory studies: Blood count: erythrocytes 3,870,- 
000; leucocytes 6,200; neutrophiles 55%; lymphocytes 
39%; monocytes 6%; hemoglobin 78%. Urinalysis essen- 

*From the Gastro-Enteroloeical Service, Abington Memorial Hospital, 
Abinzton, Pennsylvania. 


tially negative. Fecal analysis: undigested food in excess, 
fatty acids, faint trace occult blood. 

On May 10, 1937, a program was outlined which in- 
cluded a bland diet, bland bulk (Mucilose), mineral oil, 
adequate vitamins, and an antispasmodic laxative powder 
containing extract of belladonna, magnesium oxide, 
calcium lactate and kaolin. The response was immediate 
and no further enemas or additional laxatives were given. 
Two weeks later (6/24/37) the sigmoidoscopic picture was 
practically the same as on the first examination, but in five 
weeks from the beginning of treatment (6/14/37) the 
pigmentation had disappeared entirely leaving only a mild 
congestion of the rectal mucosa. The patient’s appetite 
and disposition had improved. Subsequent examinations 
(8/23/37 and 2/8/38) revealed a normal rectal mucosa. 

DISCUSSION 

The case here presented supports the view that the 
anthracene group of laxatives can produce Melanosis 
Coli. For six months this boy had been given laxatives 
of this type. There is no suggestion of the administra- 
tion of heavy metals such as mercury or bismuth, 
which have been reported as causing pigmentation of 
the bowel, nor is there any evidence of intestinal bleed- 
ing. The appearance of the mucosa of the rectum 
through the sigmoidoscope was identical to that of the 
cases previously reported. Evidence of proctostasis 
was also present. 

A survey .of the literature reveals that the youngest 
previously reported case is that of Henschen and 
Bergstrand, a boy of thirteen years whose history is 
not recorded. 

SUMMARY 

A case of Melanosis Coli occurring in a boy aged 
two and one-half years is recorded. No report of this 
condition in a patient of this age can be found in the 
literature. The laxative history supports the premise 
of Bockus, Willard and Bank that the use of an- 
thracene laxatives can produce a pigmentation of the 
bowel indistinguishable from Melanosis Coli. 
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The Medical Treatment of Cholecystitis' 

By 

WILLIAM J. MALLORY, A.M., M.D.f 
WASHINGTON. D. C. 


T he frequency with which cholecystitis occurs and 
the serious character of its consequences merits the 
great attention which it has received. 

This subject has already received so much attention 
from surgeons, pathologists, physiologists and clini- 
cians that the vast accumulation of factual material is 
so great that evaluation and interpretation are diffi- 
cult. This is true concerning experts in each domain 
of investigation. 


Table I 


In 1,650 cases presenting gastric symptoms, cause 
of ds'&pcpaia was organic pathology of the gall 
bladder, in 

62 per cent 

Blackford and Dwyer (1) 


In 1.000 routine post mortem examinations, signs of 
chronic and healed cholecystitis in 

T?.'* 

300 

Estimates 40 per cent of the adult population 
have disorders of the biliary system. 


Crump. (2) 


All laparotomies in one hospital, cholecystectomies 

6 per cent 


In recent years the preponderance of medical 
opinion, greatly influenced by surgeons and patholo- 
gists, has been increasingly in the direction of regard- 
ing the disease as surgical, maintaining that change 
in the gall bladder wall, with or without stones, is the 
essential lesion and that surgical removal of the gall 
bladder is the remedy of preference, more especially 
if stones are present. This opinion, however, is not 
accepted without some qualification. 

One observer (3), calls attention to the fact that in 
about one-third of the operations for the relief of gall 
bladder disease no stones are found, and in 90 stoneless 
cases observed for three and one-half years after 
cholecystectomy, there was no improvement in 47 per 
cent of the cases. 

Whipple (5) writes: “We believe that conservative 
therapy is preferable to surgery in the majority of 
cases of chronic cholecystitis unless there is positive 
evidence in the history of biliary colic and typical 
interval digestive disturbances, such as bloating and 
belching, plus corroborative X-ray evidence of gall 
stones, or nonvisualization of the gall bladder by 
cholecystography.” 

MacCarty (G) names the varieties, simple chronic 
catarrhal, chronic catarrhal with cholesterosis, chronic 
catarrhal with papaloma, and writes: “These occur 
separately or in combination; all three occur with or 
without stones. Despite the fact that these are the 
simplest forms or stages of the disease, they are never- 
theless the most difficult to diagnose clinically and to 
treat, either medically or surgically, correctly. They 

*From the Depar^cnt of Medicine, George Waslungton University 
School of Medicine. 
tProfessor of Medicine. 

Read before the .Medical Society of the District of Columbia, October 
20, 1937. 
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are those which are followed after surgical treatment 
by the most frequent unfavorable late sequellae; they 
are the forms of the disease about which there will 
always be the question whether they should be treated 
medically or by cholecystostomy or cholecystectomy.” 

Cleai-ly, then, medical treatment of this disease re- 
quires consideration, and moi-e especially because of 
the frequency with which cholecystitis is found to be 
associated with other diseases. 

These figures compel us to consider diagnosis and 
differential diagnosis, which leads to the classification 
of cases into 

1. Those in which medical treatment of cholecys- 
titis is not applicable, because of coexisting disease 
necessarily requiring surgery. 


Table II 

Comparison of foUoxu-np study on calmlits and calcu- 
lous sex'ies. (Kunath, Carl A. (4) 


Number of cases revie^ved 

100 

JOO 

Typical Biliary Colic 


S494 

Pathology of the Gall Bladder, normal 

2594 

1% 

Post*operative course, stormy 

17^0 

7^0 

Wound infections 

S94 

I 

'1 eviscerations 


194 

Mortality 


2.-4% 

Cured or improved 

eUTe 

8494 

Appendectomy 

62^0 

65% 

End Results 



Number available for study 

85 

83 

Cured 

26% 

5194 

Improved 

■13% 

3294 

Unimproved 

22% 

1394 

Dead 

s% 

294 

Incisional Hernia reported 

4.7% 

1294 


2. Those in which exist conti'aindications for 
surgery, but removable or remediable, and therefore 
requiring medical treatment. 

3. A group requiring surgical treatment combined 
with medical treatment, that is, all so-called surgical 
cases. 

4. The remaining group concerning which both 
surgeon and internist agree that medical management 
alone is indicated. 

In some instances diagnosis of gall bladder disease 
is easy; in others it is difficult, and even when such 
disease is known to be present, it is often more diffi- 
cult to detei-mine the presence or absence of coe.xisting 
disease elsewhere, and also what part the latter is 
playing in the production of symptoms and morbidity. 
Such diagnosis and differential diagnosis will require 
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not only the history taken by some one who is familiar 
■ivith the symptomatology of the diseases in question, 
but also examination of all of the useful methods and 
clinical observation of the patient over a period of 

Table III 


Gall bladder disease is associated with 

Appendicitis (7) 

50 per cent 

Cardiovascular disease (serious) (8) 

03 per cent 

Angina Pectoris (25 per cent having stones) (9) 

25 per cent 

Autopsies on diabetic patients over 25 years of 


age showed gall stones present in (10) 

23 per cent 

In cholelithiasis, common duct stones present in 

18 per cent 

In choIcc>stitis, stones present in 

64.0 per cent 


time while under controlled management and treat- 
ment; i.e., making a therapeutic test. 

Having dealt with the problem of diagnosis and 
differential diagnosis, and disposed of Group No. 3, 
we now consider Group No. 2, namely. Cholecystic dis- 
ease requiring surgery but also presenting contraindi- 
cations which demand medical attention. 

These may be dealt with under the heads of Age, 
Cardiac Disease, Renal Disease, Diabetes Mellitus, and 
Neuropsychiatric Conditions. 

Age (11) in itself is not a contraindication of 
needed surgery in gall bladder disease, because physi- 
ologic age does not necessarily correspond to or paral- 
lel chronologic age. Every care should be taken in 
preoperative study and examination. Operation, anes- 
thetic, and surgeon should be fitted to the patient. The 
aged, in my opinion, offer less prospect of readjust- 
ment on the physiologic level than they do to skillful 
and artful combination of medical and surgical treat- 
ment. 

Cardiac Disease is often a contraindication of needed 
suigical treatment, but that this may be overcome is 
shown by Walters (11) who operated successfully on 
a patient 72 years of age, with generalized arteri- 
osclerosis, some dilation of the aorta, and electro- 
cardiographic evidence of recent coronary occlusion; 
on one, aged 53, with angina pectoris; and one, aged 
with arteriosclerosis and electrocardiographic evi- 
dence of coronary sclerosis; also two cases of bundle 
branch block. 

A. R. Barnes (9) states that approximately 25 per 
cent of the patients who had angina pectoris have as- 
sociated cholelithiasis; consequently, the management 
o cholecystic disease in the presence of coronary 
sclerosis is a frequent problem, but that cholecys- 
ectomy skillfully performed can be tolerated by a 
patient who has any degree of coronary disease up to 
and including recent coronary thrombosis. Whenever 
possible, operation on such a patient should be post- 
poned at least 90 days after acute occlusion, and then 
s ould be undertaken by choice only if compensation 
IS satisfactorily established. 

The decision whether a patient’s symptoms are 
chiefly anginal or whether they are attributable to the 
gall bladder, sometimes can be settled only by cholecys- 
tectomy. 

Surgical treatment of disease of the gall bladder 
may sometimes be undertaken with a view to im- 
proving associated heart disease, and this occasionally 


occurs, but that result cannot be relied upon, as a rule. 

However, Willius (12) found 39 per cent of a group 
of patients with chronic cholecystitic disease had defi- 
nite changes in the cardiovascular system, of which 
hypertensive heart disease and coronary sclerosis were 
the most common. Seventy-nine per cent of the group 
were subjected to cholecystectomy; 54 per cent were 
definitely improved with regard to cardiac symptoms. 
There was one post-operative death from cardiac dis- 
ease. 

The presence of auriculoventric block is, in general, 
a sign of a more serious degree of coronary sclerosis 
and the risk in such cases is distinctly greater, on the 
average, than it is in cases in which the electrocardio- 
gram shows evidence of bundle branch block only ; but 
this condition — bundle branch block, unattended by 
other evidence of serious heaiff disease, must not be 
allowed to stand in the way of necessary surgical 
procedure, if the cardiac compensation is satisfactory. 

Renal disease is equally serious and more important 
as a contraindication of surgery of the gall bladder 
and bile passages, and is probably more frequently 
the cause of post-operative deaths than is heart dis- 
ease, because it does not often manifest itself so obvi- 
ously as heart disease does and, being latent, is there- 
fore overlooked or underestimated as a danger. 

Operations on the liver are especially apt to cast an 
unanticipated burden on the kidneys. The field of 
operation (gall bladder, bile passages and liver) is 
normally rich in bacteria and inevitable trauma, exist- 
ing disease in the tissues, anesthetic, dehydration and 
fasting readily precipitate a syndrome of maximal 
gravity. 

Interrelation between the liver and kidney has long 
been assumed and Pytel (13) seems to have demon- 
strated that certain phylogenetic, anatomic, physiologic 
and pathologic relationships of the liver and kidney 
point to an interdependence of the two organs. 

He succeeded in demonstrating in his animal experi- 
ments that damage to the liver is followed by a definite 
syndrome, characterized clinically by oliguria, albumi- 

Table IV 

Pathological conditions in the right side which occur 
alone or in association with gall bladder disease may 
be erroneously diagnosed as gall bladder disease . 
and so treated 


Urinary : 

Stone in the right kidney or ureter. 

Nephroptosis — Dietl’s Crises. 

Kinked or stricture ureter. 

Hydro-nephrosis. 

Hyper-nephroma. 

Renal tuberculosis. 

Other General Conditions: 

Angin.*; Pectoris. 

Spinal Disease, Arthritis, Metastases and T. B. 

Tabes Dorsalis. Crises. 

Sickle cell anemia. Crises. 

Herpes 2k>ster. 

Appendicitis. 

Hemolytic Jaundice (stones present in 65'c of cases). 
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nuria, hematuria, nitrogen retention, loss of weight, 
apathy, and in some cases, death. _ Pathologically there 
were areas of necrosis in the liver; in the kidney, 
stasis of blood in the vessels of the malpighian bodies; 
hemorrhages into Boivman’s capsule, with cloudy swell- 
ing and degeneration of the epithelium of the convo- 
luted tubules. 

Five to 10 cc. of blood removed from a rabbit with 
an experimental “hepatorenal syndrome” and injected 
into a normal rabbit, produced the above described 
effects. 

He assumes the e.xistence of a toxic substance re- 
sulting from liver necrosis, circulating in the blood 
stream and exerting its influence particularly on the 
kidneys and, to a lesser e.xtent, on other organs. 

Clinically this syndrome occurs in diseases of the 
liver and bile passages, particularly in the post-opera- 
tive period or following acute traumatic lesions of the 
liver. 

Diabetes Blellitus (14) when not under control is a 
deflnite contraindication for major surgical procedure, 
more especially on the liver and bile passages. Un- 
recognized symptomless diabetes is especially a menace 
because operations, anesthetic, deprivation of food, 
and dehydration are so apt to induce acidosis with its 
abdominal rigidity, pain, nausea, vomiting and leucocy- 
tosis, and these conditions occurring in the onset of 
coma may not be recognized for what they are, but 
may be mistaken for some surgical post-operative 
complication. A blood chemistry is the most important 
laboratory examination that can be made in prepara- 
tion for gall bladder surgery. 

Diabetes can be easily controlled by well known 
methods to such an extent that a major operation can 
be performed with nearly as little risk as in a non- 
diabetic patient. 

The hepatorenal syndrome can best be prevented or 
controlled by similar methods, possibly combined with 
transfusion. 

In neuropsychiatric conditions the situation is more 
difficult to determine, but the decision with regard to 
operation certainly requires an individual judgment 
for each case. 

Having disposed of the important group of cases in 
which medical treatment will modify or remove known 
contraindications to needed surgical treatment, there 
remains the much larger group, including all so-called 
surgical cases, and these should have the best possible 
pre-operative preparation and post-operative manage- 
ment. 

It may be said that surgeons now recognize and 
meet this requirement. But it should be emphasized 
that the best statistics on gall bladder surgery come 
from those well organized hospitals in which there is 
skilled and uninhibited collaboration between a surgi- 
cal, staff and a medical staff, accustomed to working 
together, and in which the members recognize each 
other’s problems, ability and limitations. 

There now remains that group of cases in which 
surgical treatment is not definitely needed, that is, 
there is no evidence of stones, tumor, or obstruction, 
but presenting symptoms of functional dyspepsia, not 
relieved by measures directed to conditions found in 
the stomach and intestines. 

This group usually have mild pain under the right 
ribs, flatulence and belching, as a rule not definitely 
associated with the digestive cycle. Iloentgenologically 
they may show either a normally functioning gall 


bladder, one poorly visualized, or not visualized. Some 
of this group will have even typical attacks of gall 
bladder colic, requiring hypodermic medication for re- 
lief. This colic in itself does not necessarily place them 
in the class for necessary surgical treatment. 

That such a group may exist seems to be indicated 
by the post-operative studies in noncalculous cases 
(4). 

It will be generally agreed that this limited group 
comprises a small percentage of all cholecystic disease. 
It is not so obvious that satisfactory results from 
medical treatment are further limited by conditions 
inherent in the physiology and biochemistry of the 
biliary system. 

However, it will become clear that success will be 
greater if aims and methods are made to conform with 
what would seem reasonably possible in the light of 
physiologic relations and clinical experience. 

What these possibilities and limitations are will be 
more apparent by a reference to the physiology and 
chemistry of the biliary system. Recent information 
derived from experimental surgery, physiology and 
pharmacology has given us a rational though limited 
basis for physiological, medical treatment, so that 
while there is a more definite basis for treatment, 
there are also equally definite limitations as to what 
we may hope to accomplish under the existing con- 
ditions. Therefore, before hopefully undertaking 
medical treatment of cholecystic disease as such, to 
the exclusion of surgery, it will' be definitely helpful 
to review briefly the motor, secretory and chemical 
mechanisms concerned in this system. 

Concerning infection the facts may be briefly sum- 
marized : The tissues of the gall bladder, bile passages, 
liver and adjacent lymph nodes are all the normal 
habitat of a variety of bacteria, arriving mainly 
through the blood stream, but also through the lymph 
channels from the upper respiratory system and the 
intestines ( 15 ). Infection also occurs by reverse peri- 
stalsis into the common duct. 

The simple presence of these oi'ganisms in the 
tissues does not cause manifest disease. Another factor 
must be added. Furthermore, their presence in the 
bile stream does little or no harm and is of relatively 
little significance. 

Many bacteriological studies have shown that the 
tissues are found to contain bacteria about twice as 
frequently as the bile (16), nor is their number in the 
bile at all proportionate to the degree of infection in 
the tissues. 

But it has been demonstrated e.xperimentally and 
clinically that under adverse conditions such as 
trauma, stasis, obstruction and perhaps some other 
conditions which we do not understand precisely, such 
as shock and impaired blood circulation, the dormant 
organisms may set up an acute fulminating process 
which may cause death, become subacute, chronic, or 
subside entirely. 

However, infection is not only an evil in itself, but 
also acts indirectly to produce a secondary sequence of 
events. 

Inflammation or irritation of the gall bladder is be- 
lieved to increase the rate of absoi-ption of bile salts 
by the wall of the gall bladder (17), and thereby re- 
ducing the solvent action of the bile, leads to the pre- 
cipitation of cholesterol and the formation of gall 
stones, which in turn are apt to cause obstruction and 
another series of grave events. 
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Infection, therefore, should certainly be controlled 
by all means, medical or otherwise; but the medical 
man should recognize his limitations in this field. 

The modes of approach to the prevention or eradi- 
cation of infection would be prevention and removal of 
foci of infection in the upper respiratory passages, 
and hygiene of the bowel. That the latter bears a 
' practical relation to functions of the gall bladder was 
shown by Lahey and Jordan (18), when it was demon- 
strated that in 44 per cent of 66 cases of cholecystitis 
also manifesting signs of colon irritability the gall 
bladder would fill normally after from five to ten days 
of bowel management, whereas with the same intra- 
venous dye technique it had previously shown an 
absence of or inadequate filling. It should be needless 
to say that such hygiene requires a therapeutic ap- 
proach based upon the normal and abnormal physi- 
ology of the digestive system, and cannot be accom- 
plished simply by the use of laxatives and enemas. 

The idea of treating cholecystic disease, including 
cholelithiasis, by influencing metabolism, is very ap- 
pealing because it suggests the possibility of inter- 
vention through the primary phases of pathogenesis. 

A glance at what is known concerning the phy^si- 
ology of cholesterol and especially what is unknown, 
however, is somewhat discouraging. 

Unfortunately, cholesterol (the essential part of 
most gall stones) of the bile does not vary with 
changes in the total blood cholesterol, nor is its con- 
centration raised by increasing the cholesterol content 
of the diet (19). 

The percentage of cholesterol in the bile of the gall 
bladder is a result of the absorption of water and salts 
through the gall bladder wall, which results in a con- 
centration of from five to ten times that of the bile as 
It enters the gall bladder. 

Furthermore, the ability of the bile to hold choles- 
terol in solution dependent upon the concentration 
of bile salts. If the usual ratio of cholesterol: bile 
salts, w'hich is 1 to 20, up to 1 to 30, for any reason 
falls as low as 1 to 13, precipitation of cholesterol 
occurs. 


There is no evidence that the body, cholic acid, is 
derived from cholesterol; feeding the latter causes no 
increase in the production of bile salts. The precursors 
™°dc acids in the body are also unknown. The site 
Of Its origin is unknown, whether it is formed by 
nepatic epithelium or is merely brought pre-formed to 
tne liver from other tissues. 

in the body is indicated by the 
lact that the bile salts continue to be discharged from 
thof -f’?' during long periods of staiwation; 

Mat It IS derived from food as well is shown by the 
reased excretion which follows the ingestion of pro- 
nniv fdi’ OS. is known, the liver is the 

iif® conjugation of taurin or 
nni'i “nd ibe production of the 
respective bile acids can take place. 

In pregnancy, which seems to increase the fre- 
qUMcy of gall stones, it is not the hypercholesterolemia 
twhicli IS not constant), but the normal ratio of 
cholesterol to cholesterol esters, which is altered. 

of this ratio has been considered as an 
maex of hver disease (20 and 21). 

If the gall bladder is removed (and presumably, if 
ts function IS destroyed by disease) and its acidifying 
unction eliminated from the bile duct system, gall 
stones of varying composition can be formed at will 


by the precipitation of calcium carbonate, which is 
normally held in solution in bile acid. 

There is a further indirect influence exercised by an 
inflammatory exudate, rich in protein material derived 
from the blood, which carries an electric charge of 
opposite sign from that held by cholesterol, pigment, 
and inorganic constituents. It is believed that as a re- 
sult of this physico-chemical regulation the deposition 
of cholesterol, combined in varying degree with other 
biliary constituents, is effected. 

Since it has been shown that bile acids maintain 
cholesterol in solution and that when they are reduced 
in concentration, carbonates are precipitated (22), and 
that acid bile will bring about the dissolution of gall 
stones (23), it would appear that maintaining or in- 
creasing the acidity of the bile would prevent the for- 
mation of, or possibly bring about the dissolution of 
formed gall stones, but the oral administration of 
sodium dihydrogen phosphate, salicylic acid and glyco- 
colic acid, substances known to be eliminated partially 
by the biliary system, do not influence the pH of the 
bile (24). 

Increasing cholesterol in the diet does not increase 
cholesterol in the bile. High blood cholesterol does not 
cause increased cholesterol in the bile. Hypercholes- 
terolemia in itself cannot cause gall stone disease. 

The hypercholesterolemia observed in cholecystitis 
is the result of primary changes in the liver, which is 
so frequently seen in association with gall stone dis- 
ease. 

The lowering of the cholesterol ester — total choles- 
terol ratio, which has been observed and assumed to 
bear a relation to the formation of gall stones, would 
be difficult to change by any method with which we 
are at present acquainted. There is some clinical, 
therapeutic and experimental evidence that the liver is 
the site of the formation of cholesterol esters and that 
the diminution of them is an index of hepatic insuffi- 
ciency. 

While the cholesterol esters are usually lowered in 
acute liver degeneration, in cholecystitis and choleli- 
thiasis, with no obstruction, and no complicating in- 
fection of the biliary passages, the blood cholesterol 
figures are not significantl.v altered. 

From what is knovvn of the complexity of the meta- 
bolism of cholesterols, cholesterol esters, bile acids and 
bile salts, as well as from the great limitation of our 
knowledge, it appears that there is little prospect of 
intervening effectively by medical or dietetic measures 
to a degree that will modify the development or course 
of cholecystic disease or the formation of gall stones, 
which so frequently complicates the clinico-patholo- 
gical picture. 

Concerning stasis or complete obstruction, it will be 
recalled that in other systems, whether respiratory, 
circulatory, urinary, or gastro-intestinal, extensive 
severe lesions may be present for a long time with a 
minimal immediate menace, and relatively mild symp- 
toms; but when stasis or obstruction occurs, the po- 
tentious character of the symptoms and the malign 
consequences are directly in proportion to the sudden- 
ness of the onset and the degree of completeness with 
which obstruction is established. A similar series of 
events and consequences obtains in the biliary system. 

Stasis is therefore of the greatest practical impor- 
tance in the development of cholecystic disease and its 
complications, because it not only influences the chemi- 
cal and metabolic functions but. by di.sturbing the 
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secretory and motor functions, it contributes maikedly 
to the awakening of a latent, inactive infection to an 
active process in one of the most vital systems of the 
organism. This would be very discouraging if it were 
the whole story, but it is singularly fortunate that, 
comple.v though it is, the motor mechanism of the 
biliary system is the better understood and more 
amenable to therapeutic attack than are any of the 
other factors operating in cholecystic disease, and 
therefore offers the most encouraging field for medical 
interv'ention in its disturbed functions. 

The complete stagnation of total obstruction does 
not enter into the discussion in formation of stones 
because if the obstruction is complete and the gall 
bladder tied off or functionless, the intraductal ro.ses 
(300 millimeters of water or more), secretion of bile 
is suppressed, the ducts become distended with a 
characteristic fluid (white bile) containing no pig- 
ment, bile salts or cholesterol, and beai'ing practically 
no re.semblance to bile; and no stones can be formed. 

If the normal gall bladder is left in communication 
with the obstructed duct system, the sequence of 
events is entirely different. Biliary stasis then causes 
thick greenish bile to collect in the ducts and bladder 
as a result of the tatter’s concentrating activities, and 
the mucinous material which it secretes. After a lapse 
of week.s the inspissated bile develops an almost tarry 
consistency. 

The functions of the ducts and gall bladder are 
antagonistic, the former tending to dilute, the latter, 
to concentrate the biliary fluid. The diluting is at first 
overbalanced by the concentrating action of the gall 
bladder, and when this remains in communication with 
the duct system the net result is a marked inspissation 
of the bile. There is, however, a tendency with time 
for the activity of the ducts to overcome that of the 
.gall bladder as it becomes functionless, the biliary 
constituents disappear, and ultimately the normal con- 
tent.s of the system are entirely replaced by a thin 
simple secretion of the duct and mucinous material 
from the gall bladder, producing hydro.x. 

Stasis, partial or temporary, caused by inhibition of 
the normal flow of bile, may be produced, (1) by 
marked changes in the bile, such as thickening, or by 
partial occlusion of the common duct by a small stone 
or plug of mucus ; or, (2) by change in the normal 
mechanism by which the gall bladder is evacuated, 
namely; simultaneous contraction of the gall bladder 
and relaxation of the sphincter of Oddi. fSpastic 
biliary dyssynergia (25)). 

That such a clinical entity e.xists has been demon- 
stiated by Best and Hicken (25). They observed 
roentgenologically and clinically a state of affairs in 
which there occurred colicy pains, demonstrable spasm 
of the sphincter of Oddi, with failure of evacuation of 
the contents of the common duct. Partial or complete 
relief of the symptoms— pain and colic— with demon- 
■strated evacuation of the common duct, was obtained 
in several instances by the use of certain' nonsurgical 
me.asures. 

This demonstration provides a rational basis for the 
pi-evention and treatment of biliary stasis, and this is 
the rational approach to the medical treatment of 
chronic cholecystitis. 

Impirical treatment of chronic cholecystitis once 
consisted in the administration of calomel and salts. 
Later it reached a degree of elaboration and refine- 
ment at the European Spas where a meticulous diet 


was given, alkalied waters were drunk and salines 
taken with benefit. 

With the advent of biochemistry it was believed 
that high fat diets were deleterious, in that the se- 
quence of events was cholesterolemia, increased elimi- 
nation of cholesterol in the bile and precipitation of 
cholesterol, representing the essential steps in the 
pathogenesis of gall stones. Present knowledge does 
not sustain this point of view. 

After Meltzer’s observation on the evacuation of the 
gall bladder and the clinical work of Lyon and many 
others, medical drainage of the gall bladder and biliary 
system became established as a diagnostic and thera- 
peutic measure, but Lyon has written (26) “Once the 
definitely chronic stage is reached, the final thera- 
peutic cure is secured only by surgical procedure aided 
by adequate medical measures directed toward lowei'- 
ing operative mortality and lessening post-operative 
morbidity.’’ 

This statement should be borne in mind despite the 
favorable reports of this method of treatment. 

Feldman and Morrison (27) report of 61 noncalcu- 
lous, malfunctioning gall bladders, 21 were drained by 
the Lyon method at regular intervals; IS were com- 
pletely relieved of symptoms. 

Bile salts have long been used in gall bladder dis- 
ease. Rosenak and Kohlstaedt (28) treated 63 patients 
having disease of the gall bladder and liver with bile 
salts over a period of nine months; in 22 cases of 
proved lithiasis, pain was not satisfactorily removed 
by this method of treatment; however, better results 
were obtained in relief of constipation and digestive 
symptoms. The treatment was more successful in 16 
patients with cholecystitis, without proof of the 
presence of stones. Pain was relieved in a large pro- 
portion of these, and marked improvement in digestive 
sjTnptoms in all was most striking. In 25 patients 
with symptoms indicative of gall bladder dysfunction, 
but in whom positive evidence of actual disease may 
be lacking, vei-y satisfactory results were obtained. 
When bile s.alts were discontinued temporarily in these 
patients, all symptoms returned. Similar results could 
not be obtained by means of dietary control alone or 
by means of cathartics. 

Broivn and Dolkart (29) used Keto-cholanic acids. 
They selected for study a group of 131 patients who 
had been observed and treated for upper abdominal 
distress for a varying length of time. Sixty-five of 
these showing Roentgenographic evidence of dysfunc- 
tion with and without stones were accepted for a test 
of therapy. 

Seven variations in the therapy were used, namely ; 

(1) Hourly feedings of milk and cream as in ulcer, 
and antispasmodic. 

(2) Hourly feedings and Keto-cholanic acids. 

(3) Hourly feedings, Keto-cholanic acids and anti- 
spasmodic. 

(4) Bland diet and Keto-cholanic acids. 

(5) Bland diet, Keto-cholanic acids and anti- 
spasmodic. 

(6) Low fat, low cholesterol diet only. 

(7) Low fat, low cholesterol diet, Keto-cholanic 
acids and antispasmodics. 

All patients were ambulant. The mixture of Keto- 
cholanic acids contained the oxidation products of all 
the natural bile acids found in human bile in the 
normal proportions. Administration was orally in the 
form of 3% grain tablets, one tablet three times a 
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day. In four patients in whom no improvement in 
visualization was observed following 60 days of this 
medication, the dose was doubled. 

Two criteria for evaluation of the results of therapy 
were used: (1) Frequent cholecystographic evidence 
of improvement; (2) Subjective changes. 

The most consistent subjective improvement occur- 
red in those patients receiving the Keto-cholanic acids. 
In the majority of instances the subjective improve- 
ment was found to parallel the objective improvem'ent 
as revealed by repeated cholecystographic exami- 
nations. The exceptions were found in those patients 
in whom large stones had been demonstrated. These 
manifested marked subjective improvement but little 
change could be observed Eoentgenographically. 

Following the dietary and Keto-cholanic acid 
therapy, some previously nonvisuallzed gall bladders 
were visualized, and filling defects due to stones were 
noted, which were not previously seen. 

In a few cases in which atones were reported in the 
Graham-Gole test, they were not seen on succeeding 
visualizations. Three of the patients with nonvisu- 
alizing gall bladders had normally visualizing gall 
bladders after therapy. 

In those patients who gave histories of frequent, re- 
peated attacks of gall bladder colic, these attacks would 
decrease in frequency and severity and gradually dis- 
appear after approximately two weeks of therapy. 

In three instances untoward results were obtained 
in hourly feedings of milk and cream and Keto- 
cholanic acids simultaneously. One patient had dis- 
tress in the epigastrium and distention; these symp- 
toms subsided after changing to a bland diet. In two 
patients typical attacks of colic occurred; one of these 
on hourly feedings of milk and cream and Keto- 
cholanic acids, had colic, a slight diarrhea and passed 
some granular material which was examined and found 
to be typical faceted cholesterol gall stones, 2 to 4 
millimeters in diameter. 

The authors’ interpretation of these results is 
guarded, especially concerning Roentgenologic evi- 
dence of improvement, as this may be due to (1) actual 
increased activity of the gall bladder, due to improve- 
ment m the pathologic gall bladder wall; or (2) 
improved mechanical flow resulting from increased 
amount of bile from the liver. 

The need for care in interpreting Roentgenological 
impiovement is indicated by the observation of Lahey 
and Jordan (18) who found 40 per cent of 65 cases of 
cholecystitis also manifesting signs of colon irri- 
tability; the gall bladder would fill normally after 5 
o 10 days of bowel management, whereas with the 


same intravenous dye technique it had previously 
shown an absence or inadequate filling. 

Clinically, the patients of Brown and Dolkart ob- 
tained relief, not obtainable by other methods of 
treatment. 

Gradual introduction of the treatment is desirable 
if the patient has been on a much restidcted diet. The 
authors consider failure to improve clinically as mani- 
fested bj'^ continued pain, jaundice, repeated colic after 
the foregoing management, a definite indication for 
surgical intervention. Although they included in their 
series all forms of pathologic changes, termed chronic 
cholecystitis, no case was referred for surgery. 

From what has been stated in the discussion of 
stasis and the use of Keto-cholanic acids it would ap- 
pear that a combination of choleretics and cholagogues 
with a bland diet and antispasmodics would afford 
means for the rational medical treatment of a selected 
group of chronic cholecystic disease. However, this 
group will be limited and it is well to bear in mind the 
limitations of the therapeutic methods available. 

One can do no better than to quote from A. A. J. 
Kelly in “Osier’s Modern Medicine” of thirty years ago. 
“The physician, however, in many cases, may lead his 
patient into a condition of virtual cure, that is, latency 
or sterility of the biliary tract ; but he must recognize 
his limitations and by a judicious balancing of his 
abilities and limitations not subject his patient too 
long to a useless medical treatment when early surgical 
intervention may restoi’e him to health, whereas de- 
layed, it may not only add to the miseries of a miser- 
able existence, but actually hasten final termination.” 

Under the title of “Medical Treatment of Cholecystic 
Disease,” this paper has dealt with physiology, path- 
ology, diagnosis and treatment intentionally, because 
facts now available indicate emphatically that we do 
the patient and the art of medicine an injury when we 
think of, and practice the treatment of “cholecystic 
disease.” Treatment should comprehend “the patient 
with cholecystic disease.” Surgical treatment should 
be constantly in the mind of the internist and medical 
management should be a part of all surgical cases. 
Medical treatment, at best, is limited to certain possi- 
bilities, and likewise, although the surgeon can remove 
stones and a diseased gall bladder, the operation does 
not remove conditions which caused the disease or the 
secondary effects of the disease which existed. 

In conclusion, I should say, the field for medical 
treatment of cholecystic disease, as such, is small and 
stony, and although not entirely sterile, any growth 
that occurs is apt to be malignant. 
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Editorials 


PERNICIOUS ANEMIA AND ACHLORHYDRIA 

O NE often reads that achlorhydria can be found 
occasionally in eases of definite pernicious anemia. 
Alsted (1934) collected thirty-two such cases from the 
literature. It has been thought also that achlorhydria 
is usually present for years before pernicious anemia 
develops, but cases have been reported in which this 
was not the case. 

To help settle these questions, Rozendaal and Wash- 
burn (Ann. Int. Med., 11:1834-1837, 1938) received 
the records of 90G consecutive cases from the files of 
The Mayo Clinic in which a definite diagnosis of per- 
nicious anemia was made, and found achlorhydria in 
all of them. This finding agrees with that of Sturgis 
(Ann. Int. Med., 10:283-289, 1936) who studied 600 
cases. In none of The Mayo Clinic cases was there a 
return of free hydrochloric acid following treatment 
for the anemia. Hurst (Guy’s Hosp. Rep., 80:244-247, 
1930), however, has reported four cases in which the 
secretion returned following treatment for the gas- 
tritis. 

In thirty-si.x of the cases at The Mayo Clinic a study 
of the gastric secretion had been made from two to 
twenty-one years prior to the onset of pernicious 
anemia. In almost every one of these cases the blood 
was studied at the first visit, and in only two cases was 
there a slight anemia. This was of the microcytic 
hypochromic type. In only two of the thirty-four cases 
was there any free acid in the stomach years before 
the pernicious anemia appeared. In these two cases 
the previous e.xamination was made nineteen and 
seventeen years respectively prior to the onset of the 
anemia. 

These two series of cases of Rozendaal and Wasii- 
burn and Sturgis indicate, then, that the presence of 
free acid in the stomach of patients with apparent 
pernicious anemia should make a physician very dis- 
trustful of his diagnosis in regard to the nature of the 
anemia. It seems clear also that in all but a few cases 
the achlorhydria is due not to the anemia but to a con- 
dition probably hereditary and perhaps congenital, 
which long antedates the appearance of the anemia. 

W. C. Alvarez, Rochester. 


IRON IS NOT EXCRETED BY THE INTESTINAL 
MUCOSA 

I T has been stated by many obsei'ver.s that several of 
the metals, and particularly salts of iron, are ex- 
creted by the mucosa of the colon. At the last meeting 


of the American Society for Clinical Investigation, 
Stephen Maddock and Clark Heath (Joiir. Clin. Invest., 
17:533, 1938) of Boston, reported some interesting 
and apparently decisive e.xperiments in which they 
first grafted various parts of the digestive tract with 
their blood supply into the abdominal wall of the dog. 
Iron was then given, either by mouth or parenterally. 
Before and after giving the drug, bits of tissue from 
the exposed mucous membrane were snipped off, 
stained for iron, and studied histologically. 

No definite increase in iron was found in the bits 
of tissue from the bowel of the animals given iron. 
At necropsy large amounts of iron were found in the 
liver and spleen, and smaller amounts in the kidney 
and skin, but none was found in the mucosa of the 
stomach, duodenum, ileum, cecum, or colon. 

According to the investigators these findings agree 
with those of some other workers in the field of iron 
metabolism, all indicating that there is no appreciable 
excretion of iron by the intestinal mucosa. 

W. C. Alvarez, Rochester. 


THE SPIROCHETES OF THE GASTRIC MUCOSA 

I T has long been kno\vn that spirochetes are to be 
found in the gastric glands of a large percentage 
of laboratory animals. They have been found in the 
dog, cat and rabbit. Curiously, they are commonly seen 
in the canaliculi which run up into the substance of 
the parietal, or acid-secreting ceils of the stomach. 
Doenges (Proc. Soc. Exper. Biol, and Med., 38:636- 
548, 1938) now i-eports the finding of spirochetes in 
the gastric glands and parietal cells of 100 per cent of 
some forty-three Macacus rhesus monkeys studied. 
Such spirochetes were not found in the glands of the 
intestinal mucosa. 

Doenges studied also sections from 242 well pre- 
served human stomachs removed at necropsy, and 
found spirochetes in 43 per cent. Usually only a few 
were found after considerable search, and large 
numbers were found in only eleven of the specimens. 

It is possible, of course, that in some of these cases 
the spirochetes entered into the tissue during the 
agonal period or even after death. Someone now should 
look for them in material removed at opei'ations on the 
stomach. 

W. C. Alvarez, Rochester, 
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their hours in the consulting room at 
the baffling problems ot trying to 
correlate abdominal pain with the 
organ and the lesion from whence it 
originated. 

B. B. Crohn. 

Miinbuana. By Robert P. Walton. 
J. B. Lippincott Company, Philadel- 
phia, 223 pages, 1938. 

As many physicians know, hashish 
or cannabis indica, long used in the 
East as an intoxicating drug, has in- 
vaded the United States and is be- 
coming a big problem, particularly in 
the Southwest, where peddlers have 
been distributing cigarettes known as 
reefers, muggles, or goof butts, to 


school children, negroes, prostitutes, 
and others. 

The smoking of these drugged 
cigarettes by boys and girls appears 
to be widespread. It has become a 
new fad, and something must be done 
to stamp out a growing industry. 
Habituation leads, much as it does 
with opium, to the destruction of 
character and the ruination of nerves. 
The drug affects the whole nervous 
system. There are hallucinations, 
sometimes inordinate and senseless 
laughter, and a feeling that the sub- 
ject is floating away. Sometimes the 
dreams are horrible nightmares, and 
sometimes the smoker develops an 
exaggerated irritability which leads 


to violent rages. Cases are known in 
which the habitue ran amuck and 
committed murder. 

Walton has made a most extensive 
study of the problem from every 
point of view, and his very interest- 
ing volume should be of great help to 
those who are struggling to stamp 
out the trade in this narcotic. The 
most distressing feature of the 
problem is that peddlers are reaching 
out to enslave the children in our 
schools. 

Physicians will find the book very 
readable. The chapter containing the 
descriptions of the visions experi- 
enced by a number of able tvriters 
will be found particularly interesting. 

Our Co m m o n Ailment. Consti- 
pation: Its, cause and cure. By Harold 
Aaron. New York, Dodge Publishing 
Company, 192 pages, 1938. 

Perhaps the commonest of those 
dysfunctions of the body that come 
with civilization is constipation. Be- 
cause of it millions of men and women 
today are dosing themselves regularly 
with laxatives, purgatives, and indi- 
gestible oils and gums. Some who 
have the digestion of an ostrich get 
along fairly well; others who have a 
more sensitive intestine are in trouble 
all the time. We of the medical pro- 
fession are not always very helpful. 
Too often we run to fads: the phy- 
sician who has some favorite laxative 
prescribes it for every patient, and 
those physicians who now prescribe a 
rough diet or some mixture of gum 
and oil commonly threaten with dire 
disaster any patient who dares to use 
an enema or a mild laxative. Few 
physicians today seem to know or to 
face two facts: One, that the treat- 
ment for constipation must be fitted 
to the individual, and the other, that 
what works for a patient one week 
may not work at all the next week. 

Under these circumstances, people 
need more help, and many need a 
book which will e.\plain many things, 
answer many questions, and combat 
much false information and belief. 
Here at last is a book by a sane, well- 
informed writer who has supplied the 
three things so much desired. He 
tells of the causes of constipation and 
of the difference between the mythical 
high and low enemas. He shows up 
the buncombe in modern campaigns 
for alkalinization of the body or for 
fastening on baby a lifetime purga- 
tive habit (she will cry for it) ; and 
it routs the bogeys of autointoxi- 
cation, spastic colitis, and ptosis. 

Although written primarily for a 
lay audience, it is well worth reading 
by medical men and even by consult- 
ing gastro-enterologists. Many could 
profit from the lessons it teaches, and 
many would be much interested to 
learn facts about the composition of 
the various gummy substances and 
laxatives. Every young physician 
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starting out in practice should read 
this book. 

We rejoice to find a man who writes 
of medical matters for the lay public 
using simple Anglo-Saxon speech and 
depending for his grip on his audience 
not on slapdash and efforts to be 
funny or clever, but on cramming his 
pages with information of interest 
and value. 

The Diets of Olympic Athletes cf 
the Past and Present (Die Ernuhrung 
der objmpischen Kdmpfer in Vergan- 
genheit und Gegenwart). By Adolf 
Bickel. A booklet of 35 pages and 2 
illustrations. Deutsche Verlagsgesel- 
Ischaft M. B. H., Berlin, 1938. 

The Relation of the Quality of the 


Dietary Protein to the Course of the 
General Metabolism (Ueber die Bezi- 
ehungen der Qualitdt des Nahrungsei- 
weisses zum Ablauf des Betriebstoff- 
wechels). By Adolf Bickel. Paper, 
100 pages. Benno Schwabe & Co., 
Verlag, Basel, 1938. 

The former of these two works is 
an address delivered by Bickel at the 
University of Athens; the second is 
a monograph published under the 
auspices of the Schweizerische Medi- 
zinische Wochenschrift. They contain 
some material of immediate interest 
to the student of nutrition; in ad- 
dition, they suggest hypotheses that 
should inspire a great deal of further 
research. In view of the ideas con- 
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cerned, a somewhat detailed presen- 
tation seems desirable here, especially 
since the author’s style frequently be- 
comes so involved that few readers, 
whatever their linguistic accomplish- 
ments, will find it easy to go through 
all of the material in the original 
language. 

Schenk’s study of the diets of 
athletes who participated 'in the 
Olympic Games in Berlin in 1936 
showed that lean meat was the central 
article of diet ; it was commonly eaten 
rare, sometimes even raw. Bickei's 
thesis is that the instinctive prefer- 
ence of athletes for certain proteins 
results largely from a factor hitherto 
unrecognized in dietetics — a striking 
difference among the proteins in the 
way they affect metabolism. This 
factor is distinct from others now 
generally known, such as the com- 
pleteness of the protein in essential 
amino acids. Though it so far eludes 
identification, it betrays itself in at 
least three ways: (1) the ratio of 
oxidizable material to total nitrogen 
in the urine, (2) the ratio of carbon 
to nitrogen in the urine, (3) the 
amount of glycogen stored in the 
liver. These are the three determi- 
nations upon which Bickei's work is 
based. 

The two urinary ratios depend 
upon three chemical procedures. The 
first is the customary Kjeldahl pro- 
cedure for nitrogen. The second is the 
determination of oxidizable material; 
the procedure consists in treating the 
sample with an excess of potassium 
iodate in sulphuric acid.JThis oxidizes 
a variety of urinary constituents; the 
amount of oxidation is measured by 
the amount of left-over iodate. This 
yields a figure called the Vakat-Sauer- 
stoff, hereinafter abbreviated “V-0.” 
The third procedure consists in de- 
termining the total carbon by oxi- 
dizing it in the wet way with a mix- 
ture of bichromate-sulphuric acid and 
silver bichromate, and absorbing the 
carbon dioxide. The figures for total 
nitrogen, total carbon, and Vakat- 
Sauerstoff yield two urinary quotients, 
C:N and V-0:N. The chemical signi- 
ficance of these ratios remains to be 
settled; the remarkable thing about 
them is the way they change when 
the type of protein is changed in a 
diet otherwise kept constant. 

Bickel found that these ratios re- 
mained reasonably constant both in 
animals and in man if the diet was 
uniform. But if the diet alternated 
between normal and protein-free 
sharp differences resulted. In a given 
diet, if the casein was replaced with 
a casein modified by irradiation with 
gamma-rays from mesothorium, the 
C:N fell while the V-0:N, after some 
irregularities, went up strikingly. 
Various experiments were done on 
the substitution of amino acids for 
whole proteins; thus tyrosine was 
found to raise the V-0:N markedly 
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while lowering the C:N. In other ex- 
periments, various amino acids were 
administered not only by mouth but 
also subcutaneously. 

In particular, a very extensive ex- 
periment was done in which diets 
containing casein, as a standard, 
were compared with other diets in 
which everything was the same ex- 
cept the protein. In those cases in 
which casein was compared with 
complex protein-containing foods like 
potatoes, the control casein diet was 
mixed mth potato starch, etc., in 
such proportions as to make it reason- 
ably certain that the total nitrogen, 
carbohydrate, fiber, and calories in 
the two diets were equal. The only 


difference between control and test 
diet, then, was in the type of protein. 
The results showed that it was 
possible to arrange the various pro- 
teins on a linear scale according to 
their effects on the urinary quotients 
and liver glycogen. At one end of the 
scale came gelatine, wheat gluten, 
and edestin, with low urinary 
quotients and low liver glycogens; at 
the opposite extreme were the pro- 
teins of soy beans, green beans, car- 
rots, potatoes and oats. 

Evidently this makes possible a 
new dietary classification of proteins, 
a classification not identical with 
others based on high or low glucose 
equivalent, specific dynamic action. 


amino acid content, and plant or 
animal origin. It also suggests new 
possibilities for the control of the 
general direction of body metabolism 
by prescribing the type of protein to 
be eaten. It should also challange in- 
vestigation of the exact chemical 
nature of the metabolic processes re- 
flected in the new urinary quotients. 

Frederic T. Jung, Chicago. 

Abstracts 

CONNOTATIONS 
H. J. Sims, M.D. 

Denver, Colorado 

Albucasis, an Arabian physician re- 
siding in Spain, during the eleventh 
century recorded the first case of 
extra-uterine pregnancy. 

Gibson made the first report of a 
diseased gall bladder in a male child 
12 years of age, in 1722. The diag- 
nosis was made at autopsy. 

The yellow color of rhubarb was 
once thought to contain the active in- 
gredients capable of exciting the flow 
of bile. 

The humoral theory of disease was 
formulated by Philolaos of Croton. He 
based his work on that of Anaxagoras. 
Hippocrates agreed with Anaxagoras 
and believed any disturbance of the 
equilibrium of these humors resulted 
in disease. 

The idea of mothers chewing for 
infants dates back to antiquity. 
Whether the idea developed as a sup- 
plementary feeding or whether it re- 
placed milk is not known. The writer 
has seen mothers chew potatoes and 
other articles of soft food and then 
force the bolus within an infant’s 
mouth. According to Vallembert, 
Galen prescribed bread soaked in broth 
or soups for nurslings. The same 
author refers to a mixture of flour or 
bread cooked in water known as pap 
and then mixed with milk as panada. 
He dated the beginning of the use of 
pap in the year 1465. The mixture 
was first chewed by the mother or 
nurse and given to the infant. This 
method of feeding continued for over 
a century. Ettmuller in 1698 and 
Astrue in 1746 questioned the advisa- , 
bility of such feedings and yet as late 
as 1830 special pewter spoons were 
manufactured for the purpose of con- 
trolled feedings. 

It is not known in general that 
President Cleveland suffered from a 
sarcoma of the upper jaw. In the 
year 1893, he secretely entered a 
private ' yacht and underwent an 
operation for resection of a portion of 
the upper jaw. An artificial vulcan- 
ized rubber jaw was made to fit into 
the defect. This artefact was so well 
adapted that no apparent defect in 
speech was noticed.' 

Anatomical dissections by Hippo- 
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crates were likely limited to the Bar- 
bary Ape and to domestic animals al- 
though occasionally he must have 
observed abdominal organs of man at 
the time of embalming. Dissections of 
the human body through religious 
teachings were not permitted. A dead 
body was thought contemptible and 
yet it was too sacred to be subjected 
to whimsical curiosity from which 
nothing could be gained. His concepts 
of the aqueduct of Sylvius, the hypo- 
physis, cerebral nerves, sympathetic 
ganglia, and the third and fourth 
ventricles of the brain were gained 
from dissection of the brain of oxen. 
He stated that the uterus contained 


two compartments. The right testicle 
and the right chamber of the uterus 
were capable of producing a male 
child. It is evident that he had not 
observed a human uterus. 

Galen continued to teach the 
humoral theory of Hippocrates. As 
long as the humors existed in proper 
relation to each other, health was 
maintained. If they became diminished 
or Jhickened, or were retained in some 
remote area in the body, disease was 
manifested, the summer months, 
yellow bile predominated; during the 
vnnter months, phlegm was abundant. 
In health, the blood was consistent 
with joy and laughter; but if it in- 


creased, man became moody. Yellow 
bile also denoted health, but when it 
grew excessive, man became worried. 
Too much black bile rendered an indi- 
vidual sad and morose, and too much 
phlegm induced distaste for food. 

Stephen Hales, an English clergy- 
man, invented the first instrument for 
recording blood pressure in 1733. An 
interval of one hundred and sixty- 
three years elapsed before a practical 
and accurate instrument was devised 
by Riva-Eocci. In 1856, Paivre suc- 
cessfully recorded in man the actual 
blood pressure. He connected a 
mercury manometer with the femoral 
artery and observed the blood pres- 
sure to be 120 mm. of mercury. The 
first practical instrument for blood 
pressure undertakings was devised 
by von Basch in 1880. The British 
Medical Journal in 1880 criticised 
physicians who depended upon blood 
pressure instruments for any gainful 
information. Such information bank- 
rupted a physician’s diagnostic 
acumen. 

Long before Jenner successfully 
introduced his method of smallpox 
vaccination, the Chinese recognized 
that fleas of a cow suffering ■with 
vaccinia might be used to immunize 
an individual. 

During the Ming Dynasty (1368- 
1644 A. D.), a materia medica was 
compiled under the orders of the 
Emperor by a number of medical men. 
It recognized a plant known as Ma- 
huang from which our present, alka- 
loid ephedrine is extracted. The pome- 
granate is also mentioned as a drug; 
Because of its many seeds, it was 
symbolic of many offsprings. This 
fruit was and is now a favorite 
nuptial offering. 

Shen Nung, who ruled China in 
2737 B. C., is recognized as the origi- 
nator of the Chinese materia medica. 

During the time of Confucius and 
for many centuries afterwards, the 
human body was believed to consist of 
metal, water, wood, fire and earth. As 
long as these five elements existed in 
proper relations, health existed. Any 
disturbance in these elements was 
manifested by disease. The five major 
organs, the heart, liver, lung, spleen, 
and kidneys, were associated with the 
five planets, five colors, five tastes, the 
five climates, and the five elements. 

Lazzaz-o Spallanzani, an unusual 
anatomist, physicist, and geologist, 
was born in 1729 and died in 1799. He 
became a priest at the age of 26 and 
was appointed profesor at the College 
of Emilia. He soon became interested 
in spontaneous regeneration, animal 
reproduction, and artificial fecunda- 
tion. He made in 1788 his greatest 
contribution to physiology. He recog- 
nized the behavior of the muscular 
coat of the stomach and of its mucous 
membrane in the process of digestion. 
He swallowed the food enclosed in 
perforated ivory tubes and upon its 
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removal noted that the food had 
undergone chemical change. He thus 
inferred that the muscular coat of the 
stomach was concerned only in me- 
chanical digestion. He fed sponges 
tied with threads to different birds 
and upon their withdrawal, he was 
convinced that chemical digestion had 
actually taken place. These experi- 
ments were not accepted; no less an 
authority than John Hunter opposed 
such conclusions. 

The mechanism of parenchymatous 
respiration was partially described by 
DaVinci in 1591. He ironically re- 
marked, “All animals perish in an 
atmosphere in the absence of a burn- 
ing flame.” Spallanzani in 1791 


demonstrated gaseous interchange and 
combustion as a natural phenomenon 
in all animals. Several Italian phy- 
siologists believe Spallanzani dis- 
covered the white blood cells in 1768. 

Orfila, a pioneer toxicologist, was 
born in 1787. He was the author of 
various text books on toxicology. In 
the year 1817, his first text appeared 
on medical chemistry; within another 
year, a second book was presented 
on the treatment of poisons and 
asphyxia. 

As late as 1776, any applicant seek- 
ing an honorary medical degree from 
St. Andrews University could do so 
upon the recommendation of two phy- 
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guineas. 

Ignaz Philip Semmelweiss, born in 
July, 1818, was graduated in 1844 
from the University of Vienna. Puer- 
peral fever at this time was thought 
to be a form of typhus fever because 
of its endemic character. The milk 
theory and suppression of the lochia 
were also taught as a cause. Semmel- 
weiss became interested in its endemic 
tendencies, and through an accident, 
discovered the etiological factor. He 
had occasion to autopsy a man having 
died from a generalized septicemia 
following an infection of a finger. He 
noted in his post-mortem findings 
the analogy of septicemia and puer- 
peral fever. Hospital attendants in- 
variably performed autopsies, pre- 
pared ligatures in the morgue, and 
without formality attended women in 
labor. Semmelweiss concluded that the 
disease might be carried from the 
dead to the living. He immediately 
ordered all attendants to wash their 
hands in chlorinated lime before at- 
tending obstetrical cases. The mor- 
tality rate declined. Considerable con- 
troversy arose as to the cadaveric 
theory. At the time he was compiling 
statistics in support of his conclusion, 
an outbreak of puerperal fever oc- 
curred in his obstetrical ward. He 
believed a woman admitted to the 
ward suffering from a discharging 
wound in the hip to be the endemic 
source. To his cadaver theory, he then 
added that living organisms were a 
most probable source of the fever. 
This was protested by Pesth, Braun, 
Hebra the famous dermatologist, 
Eokitansky a pathologist, Klein, a re- 
nown obstetrician. Both Semmelweiss 
and his theory were so unpopular that 
he severed his affiliation as an in- 
structor at the University of Vienna. 
In 1860, his text appeared on puer- 
peral fever. He performed in Hun- 
gary the first ovariotomy in 1863. 
During this year, he suffered attacks 
of melancholia, and two years later 
he was admitted to the insane asylum. 

Jean Paul Marat, born in 1743, re- 
ceived an honorary degree at the age 
of 32 to practice medicine. The re-, 
quirements for graduation were en- 
dorsement by two physicians and the 
payment of ten guineas (about fifty 
dollars). Previous to receiving his 
medical degree, he practised veteri- 
nary medicine. At the time or soon 
afterwards, he published a paper on 
diseases of the eye and another on 
gleet. In his community, he enjoyed 
considerable reputation because of the 
rapid recovery of a well-knovm 
woman who was a patient of his. The 
drugs he used were carefully guarded. 
At a later date his secret remedy was 
found to consist of chalk and water. 
Apprehensive of a possible revolution, 
he began the publication of a weekly 
paper in 1789. His writings were 
chiefly ironical satires directed toward 



The Sippy Diet — 

simpler, more effective 


with KLIM Powdered Whole Milk 



FIRST DAY 

Terccntage control of Percentage control of 
46 patients using the 44 patients using the 
first day Sippy Kegi- alkalinucd powdered 
men: 54% milk once an hour: 

75% 





SEVENTH DAY 

Percentage control of Percentage control of 

14 patients using the 17 patients using the 
routine seventh day alkalinlrcd powdered 
Sippy Regimen: 71% milk with six addN 
tional feedings: 94.1% 



FOURTH WEEK 

Percentage control of Percentage control of 
14 patients using the 17 patients using the 
routine fourth week alkalinIzcJ powdered 
Sippy Regimen: 57% milk with three meals: 

91.1% 



S IMPLER and more effective control of gastric acidity 
is reported for the following modification of the Sippy 
Therapy*; 

KLIM Powdered Whole Milk 12.5 grams (IV 2 tablespoonfuls) 

Water 90 c. c. (3 ounces) 

Add alkali, and feed hourly. 

Volume for volume with the standard milk and cream 
mixture, this KLIM dilution provides 27% more protein 
for neutralization. Most important, the protein of IvLIM 
forms finer curds, which present a greater combining sur- 
face to the gastric acid. 

Your patients will appreciate the hourly regimen — only 
14 instead of 29 medications daily. Patients will tell you, 
too, that KXIM is more economical, and that it keeps 
better, because specially packed. Stays fresh for weeks 
after opening. Available in drugstores everywhere. 

Try KLIM in your next ulcer case. Send coupon to re- 
ceive trial supply and further information on KLIM. 

*Ann, Inc. Med. VoL 9, No. 8, Feb. 19S0 

THE BORDEN COMPANY 
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Easily Taken and 


Tolerated 


KONSYL, the original concentrated vegetable mucilloid 
made from Plantago Ovata, PREVENTS CONSTIPATION. 
It is not a laxative in the sense that it will move the bowels 
of the person who is constipated, but it will 
promote normal peristalsis by absorbing water, 
swelling into a soft, bland bulk and sweeping 
the fecal contents of the bowel with it. 


A Teaapoonful 
taaltcs n 
Tumblerful 
of “Jelly” 


Konsyl is non-irritating, non-habit forming, 
easily taken, causes no leakage, and is priced 
exceptionally low. 

Write /or clinical test sample and literature. 


Also manufacturers of L. A. FORMULA containing Lactose, 
Dextrin and Plantago Ovata Concentrate. AJ 12-33 
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continues to improve the quality of Mead’s Brewers 

Yeast in the following respects, without increased 

cost to the patient: 

1. Vitamin Bi potency raised to not less than 25 
International units per gram. Also contains 42 
Sherman vitamin G units per gram. 

2. Bottles now packed in light-proof cartons, for 
better protection. 

3. Improved bacteriologic control in harvesting and 
packing. 

4. And NOW, since August 1, 1936, all bottles are 
packed in vacuum. This practically eliminates 
oxidation. Mead’s Yeast stays fresh longer, as 
you can tell by its improved odor and flavor! 

Mead’s Brewers Yeast Tablets in bottles of 250 and 1,000. 

Mead’s Brewers Yeast Powder in G oz. bottles. 

MEAD JOHNSON & COMPANY 

Evansville, Ind II «; A 


the King and suboi'dinates. He fled t» 
England. Two years later he returned 
to Paris and lived in seclusion. The 
followng year the King was be- 
headed, and he then became master 
of the situation. A young woman op- 
posed to his authority gained en- 
trance to his palace on a false pre- 
tense, thrust a knife through his 
chest, and killed him instantly. 


Eustersian, George B. 

Common Gastro-Intcstinal Emer- 
gencies and T heir Medical 
Aspects. Animls of Internal Med., 
12:306-316, Sept., 193S. 

A wide variety of diseases and dis- 
orders frequently gives rise to dis- 
turbances predominantly of gastro- 
intestinal nature and of sufficient 
severity to constitute an emergency. 
Diflferentiation of an acute abdominal 
condition that requires prompt surgi- 
cal interference and a nonsurgical one 
is the most important function of the 
physician. 

In chronic lesions of the digestive 
organs the more common complica- 
tions,. perforation, hemorrhage, and 
obstruction, frequently give rise to 
conditions which constitute an emer- 
gency. Serious disorders engendered 
by disease remote to the abdominal 
organs, those of pulmonary, vascular 
and incretory systems in particular, 
are chiefly of a gastro-intestinal 
nature and frequently overshadow the 
less spectacular but more diagnostic 
symptoms which are indicative of the 
organ that is at fault. 

Toxemia, variously designated as 
extrarenal uremia, hypochloremia, 
azotemia, alkalosis, or nondiabetic aci- 
dosis, is a frequent occurrence and 
constitutes an emergency incident to 
certain forms of treatment, preopera- 
tive stases, or postoperative compli- 
cations of less frequency and gravity 
is hypoproteinemia, an important 
cause of edema and postoperative im- 
pairment of gastric motor function. 
The successful management of these 
common gastro-intestinal emergencies 
necessitates their timely recognition 
and the prompt institution of ade- 
quate therapeutic measures. 

Hanes M. Fowler, Fort Wayne. 

Wakefield, E. C. and Mayo, 

Charles W. 

Functional ■ Sociologic Disorders 
of the Colotu J. A. M. A., Vol. 
HI, No. 18, Oct. 29, 1938. 

This article, with the intriguing 
and provocative title that it bears, is 
couched in ideas which are indicative 
of the new trend in clinical medicine. 
The recrudescence of an interest by 
the physician in the social background 
of functional disease is actually a re- 
turn to the approach which, in the ’ 
past, the general practitioner was 
wont to follow. His Icnowledge of the 
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Gastric ulcers and milk allergy in the same patient preclude the 
use of ordinary milk. 

Fortunately for the patient who has gastric ulcers and who is 
sensitized to milk at the same time, there is available a form of 
milk which in addition to being highly suitable for the dietary 
treatment of ulcers is also free to an unusual degree from 
allergenic properties. 

Pet Milk is, of course, such milk. A sterile ^vhole cows’ milk 
with 90% less curd tension than ordinary milk, it contains whey 
proteins which, because of their having been coagulated by the 
heat of sterilization, do not readily escape from the intestinal 
tract to enter the bloodstream in undigested form. Held in the 
tract, they are incapable of causing allergic disturbance. 

Highly suitable in all cases of milk sensitivity. Irradiated 
Pet Milk, completely sterile and easy to digest, is particularly 
adapted to the dietary treatment of gastric ulcers complicated by 
sensitization to milk. 

Samples and literature will be sent on request. 

PET MILK COMP.AIVY, l-I-i6L .Arcade Building, St. Louis, Missouri 

Please send incjfrec of charge, 

□ Samplcji of Irradiated Pet iMilk □ Copie.', of— ‘^The Story of 
Irradiated Pet ^lilk” Q Copies of — “Kecipcs KicU in .Milk” 
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(Atuch cr UiUrncii to ctvpcn. Ofer to cfCov.nfr.ui U. S ) 



I 


714 


American Journal op Digestive Diseases 


y 


Figures Your 
INCOME 
TAX 




Returns! 

-WS32J- — — * 


Make the Job EASY with 


A Simpler Bookkeeping System 

The ytar ‘3 figures are aii before you at a glance 
all income, and equally important, all ex- 
penses. No deductible items are overlooked. 
Requires but a few minutes daily, and your 
assistant can keep it perfectly. 

Used by thousands of physicians with complete 
satisfaction. 12th Edition now ready. 


A Faye for Every Day 
Complete Sumtuarica 
Beautifully Bound 


Colwell Publishing Co. 
115 W. UnivenUy Si., 
Chtmpeign, (IKnoIt 




(9.J'ntating, J^atfiarticA 

KARAJEL 


Karaya Gum especially coated to pro- 
vide prolonged hydration in the in- 
testinal tract. 

(fiai'ajei 

Produces smooth, rhythmatic peri- 
stalsis without added irritating 
catharsis. 


tKarajel 

Develops soft, well-formed stools, an 
aid to normal bowel function. 

(fCai'ajei 

Is presented only to the medical pro- 
fession, and supplied through pro- 
fessional drug channels. 


WELIN-SATER COMPANY 

Pasadena, California 


intellectual, moral, religious and 
genetic background of each of his 
patients stood him in good stead in 
diagnosis and treatment. 

Drs. Wakefield and Mayo approach 
the- problem of functional disorders 
of the colon with this same attitude. 
The use of placebos is positively elimi- 
nated from their armamentarium. An 
appeal to the intellect of the patient 
is felt to get much better results. 
They conceive of the problem as 
arising from a social crisis and being 
activated by one or more of several 
factors. These are listed as heredity, 
congenital faults, environment, h-- 
regular habits, food allergy, laxa- 
tives, systemic disease, or fear of dis- 
ease. They make no bones about the 
matter that although the diagnosis 
may be arrived at easily, the solution 
of the problem is far more difficult; 
for the cause often lies in the defects 
in our educational system, foirni of 
government, religious attitude, mo- 
rality concepts, and often heredity. 
The etiologic factors are well dis- 
cussed, and the presenting symptoms 
and signs are outlined. The bowel 
habits can vary from diarrhea to con- 
stipation. Typical of the diarrhea is 
the secretion of large amounts of 
white stringy mucus. The history is 
most important in bringing out the 
vital factor involved. The diagnosis 
is made by elimination based upon 
stool studies, sigmoidoscopy. X-ray, 
gastric analysis for fi'ee HCI, and a 
basal metabolic rate. 

The treatment should not include 
medication, except for the diarrhea, 
which can be helped to a greater ex- 
tent by informing the patient as to 
the etiology of his symptoms. The 
constipation should be treated with 
flake or crude agar in cereal or milk. 

The cure of functional disorders, 
they feel, rests upon the adjustment 
of the individual to his social con- 
flicts. Perhaps it would be much 
better if the social order could be ad- 
justed to the individual. 

Henry H. Lerner. 


Mixter, Charles. 

The Value of Palliative Surgical 
Therapy in Advance Carcinoma 
of the Gastro-Intcstinal Tract. 
New Eng. Jour, of Med., Nov. 
10, 1938. 

Actuated by an extensive ex- 
perience and profound sympathetic 
interest in patients with advanced 
carcinoma. Dr. Mixter emphasizes the 
conviction that every possible means 
to relieve suffering, even at the ex- 
pense of a high-operative morality, 
ought to he attempted in such indi- 
viduals. 

The intractable pain of the early, 
ulcerated lesion or the late metastases 
are almost unbearable. The develop- 
ment of fistulae following necrosis of 
the tumor, and the consequent peri- 
tonitis or abscesses, ■ he feels should 


not be allowed to occur. The vomiting 
or tenesmus due to mechanical ob- 
struction can all be avoided by 
radical extensive surgical procedures 
if necessary. 

Multiple resections in several stages 
should be carried out even though the 
lesion may be seemingly removable. 
Metastases, he feels, are not always a 
contra-indication to resection of the 
primary growth. Often the results 
from both the comfort of the patient 
and the duration of life following 
such procedures are surprisingly 
gratifying. The modern colostomy 
does not in any way incapacitate an 
individual. The life of lingering 
wretchedness which is contrasted to 
one relatively free of suffering in the 
operated Individual is by itself an 
irrefutable argument for early radical 
surgical procedure in hitherto so- 
called advanced inoperable carcinoma. 

Henry H. Lerner. 

Noble, R. L. and Robertson, J. D. 
The Effect of Hypertonic Solu- 
tions on Gastric Secretion and 
Intra-ocular Pressure. J. Physiol., 
Voi. i, p. iso, loss. 

Cats under nembutal anaesthesia 
were used. Gastric secretion was in- 
duced by histamine. In so far as 
gastric secretion is concerned, 30% 
NaCI (5 cc. per kilo) and 50% 
glucose (17 cc. per kilo) both caused 
a dilution of haemoglobin which 
rapidly returned to normal and in- 
hibited both the acidity and volume of 
juice secreted. 6% NaCI (5 cc. per 
kilo) and 50% glucose (6 cc. per 
kilo), solutions of equal osmotic pres- 
sure, caused a similar transitory di- 
lution of haemoglobin but had little 
or no effect on gastric secretion. 

M. H. P. Friedman, Detroit. 

SCHIPP, L. 

Gastric Secretion in Man. Ob- 
servations on the Repeated Infec- 
tions of Histamine and on Tran- 
sient Achlorhydria. Arch. Int. 
Med.. Vol. 61, p. rn, 193S. 

In a trained human subject, re- 
peated (799) subcutaneous injections 
of histamine over a period of 4% 
years were given without harm. There 
was no overfatigue of the HCl-se- 
creting mechanism. Spontaneous tem- 
porary disappearance of free HCI and 
pepsin occurred. 

M. H. P. Friedman, Detroit. 

Musser, j. H. and Sodeman, W. A. 
Gastro-hitestinal Expressions of 
Avitaminosis. Southern Med. J., 
Vol 31, p. 807, 1938. 

Avitaminoses may give rise to 
gastro-intestinal symptoms; on the 
other hand, gastro-intestinal disturb- 
ances may result in deficiency expres- 
sions. The significance of Vitamins 
A, B-complex, and C is reviewed. 

M. H. F. Friedman, Detroit. 


AgAROL has 

HAD A PHYSICAL 
EXAMINATION- 

The x-ray says: “Look for uniform densily Ihroughout as 
evidence of soundness” — and Agarol is a thoroughly uniform 
emulsion that acts the same way with every dose. 

The microscope says: “Look for the small uniform oil globules” 
as a sign of thorough emulsification of Agarol.. It means 
stability, freedom from oiliness, ready miscibility Avith Avater, 
milk, fruit juices or any other liquid. 

The pharmacist says: “If it pours freely, it is the sign of a 
good emulsion.” And, indeed, Agarol is a good mineral oil 
emulsion that has thoroughly proved its value in the relief of 
acute constipation and in the treatment of habitual constipation. 

Ask us for the proof. Descriptive folder and a liberal supply 
of Agarol is at your disposal, but please Avrite for them on 
your letterhead. 

Agarol is available in 6,10 and 16 ounce hollies. 

The average adult dose is ohc lahlcspoonfuL 

WILLIAM R. WARNER & COMPANY, INC. 

113 WEST EIGHTEENTH SIREET NEW YORK CITY 

AGAROL FOR CONSTIPATION 
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SUt^SSHSE^E 

to Gloomy Reception Rooms 



\ 'n' D* I / / Write for Interesting 
“ItbyjCU'dhnDme; Brochure of 

DISTINCTIVE FURNITURE Reception Rooms 

adds sunshine and optimism to the drab re- 
ception room. So many reception rooms 
lack windows, and this lovely, sparkling 
furniture really creates an atmosphere of 
cheer. Royalchrome is extremely durable — 
looks new much longer — and is very easy to 
keep clean and sanitary. 

Royal Metal Mfg. Co. 

1131 S. Michigan Ave., 

CH ICAGO 

New York — Los Angeles — Toronto 



GASTRIC TISSUE JUICE EXTRACT 

ENZYMOL 


Proves of special service in the treatment of 
pus cases 

ENZYMOL resolves necrotic tissue, exerts a 
reparative action, dissipates foul odors; a 
physiological, enzymic surface action. It does 
not invade healthy tissue; does not damage 
the skin. 

It is made ready for use, simply by the 
addition of water. These are simply notes of 
clinical application during many years: 


Abscess cavities 
Antrum operation 
Sinus cases 
Comcal ulcer 
Carbuncle 
Rectal fistula 


Diabetic sangrcnc 
After removal of tonsila 
After tooth extraction 
Clcansins mastoid 
Middle ear 
CervicitU 


Originated and Made by 

FAIRCHILD BROTHERS & FOSTER 

NEW YORK 


PROPOSED REORGANIZATION OP BIOLOGICAL 
ABSTRACTS 

The Board of Trustees of BIOLOGICAL ABSTRACTS, 
in order to insure the continued solvency of this publi- 
cation and to extend its usefulness to an increasing circle 
of scientific workers, has evolved a plan which deserves 
support from individuals and societies. Briefly, it is pro- 
posed to issue the ABSTRACTS in the form of five 
separate parts, each of which will cover a group of 
cognate sciences. 

I. GENERAL BIOLOGY, to include General Biology, 
Biography-History, Bibliography, Evolution, Cytology, 
Genetics, Biometry and Ecology. Price ?4.00. 

II. EXPERIMENTAL ANIMAL BIOLOGY, to in- 
clude Animal Physiology, Nutrition, Pharmacology, Path- 
ology, Anatomy, Embryology, and Animal Production. 
Pi-ice $9.00. 

III. MICROBIOLOGY and BIOLOGY, to include Im- 
munology, Bacteriology, Viruses, Parasitology, Protozo- 
ology, and Helminthology. Price $5.00. 

IV. PLANT SCIENCES, to include Phytopathology, 
Plant Physiology, Plant Anatomy, Palaeobotany, Syste- 
matic Botany, Agronomy, Horticulture, Forestry, Phar- 
macognosy, and Pharmaceutical Botany. Price $6.00. 

V. ANIMAL SCIENCES, to include Palaeozoology, 
Parasitology, Protozoology, Helminthology, Systematic 
Ecology, and Economic Entomology. Price $6.00. 

It is hoped that this partition of the subject matter now 
covei'ed by the complete edition of the ABSTRACTS, will 
attract many subscribers to whom the cost of the present 
publication — $25.00 — would be prohibitive. All subscribers 
will receive the complete index of the combined volume. 
Abstracts will appear within two to three months of the 
time of publication. The editorial policies and standards 
will be guided by. Committees appointed by the repre- 
sentative societies in each field. 

Under this new plan, BIOLOGICAL ABSTRACTS may 
confidently look forward to carrying out the indispensable 
function of making available to all workers, with prompt- 
ness and accuracy, the current scientific output in those 
special and related fields. 

Alwin M. Pappenheimer. 

1939 MEETING MISSISSIPPI VALLEY MEDICAL 
SOCIETY AT BURLINGTON, IOWA 

The fifth annual meeting of the Mississippi Valley 
Medical Society xvill be held in the new $500,000.00 Mu- 
nicipal Auditorium (to be ready June 1, 1939) at Burl- 
ington, Iowa, September 27, 28, 29, 1939. The magnificent 
new Auditorium at Burlington, only two blocks from the 
headquarters hotel, will afford the Society the largest and 
finest meeting place it has ever had. A wonderful Exhibit 
Hall is being planned which will afford both technical and 
scientific exhibitors, the largest floor space in the history 
of the Society. 

The Society’s officers for 1939 (elected Nov. 20, 1938) 
are as follows; 

President — M. Pinson Neal, M.D., Columbia, Mo. 
(Elected 1937). 

President-Elect — John T. Hanna, M.D., Burlington, 
Iowa. 

1st Vice-President — Joel W. Hardesty, M.D., Hannibal, 
Mo. 

2nd Vice-President — Lindon Seed, M.D., Chicago, 111. 

3rd Vice-President — William M. Hogle, M.D., Keokuk, 
Iowa. 

Secretary-Treasurer — Harold Swanberg, M.D., Quincy, 
111. (Re-Elected). 

The following were recently elected to membership on 
the Board of Directors of the Society; 

A. H. Bitter, M.D., Quincy, 111.; James Graham, M.D., 
Springfield, 111.; C. F. Harmon, M.D., Springfield,. 111.; 
W. L. Hanson, M.D., E. St. Louis, III.; C. C. Maher, M.D., 
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Palatable 

Sparkling' 

Neutralizing 


K 


S a valuable aid to sulphanilamide therapy, physi- 
cians are prescribing Kalak because 


1 . 


It maintains the urine at the desired pH for optimum 
results (around 7.4). 


2 . It is ideally suited for inhibiting such untoward 
symptoms as gastric upset, skin rash, weight loss. 

Kalak presents in a palatable, carbonated solution 
properly balanced proportions of buffer salts which do 
not increase motility in the intestinal tract. Kalak is not 
a laxative. 


The Kalak formula presents in palatable, carbonated solution 

Di-Sodium Phos. Crys. U.S.P 309. 1 parts pet million 

Potassium Chloride 1 17.6 parts per million 

Sodium Chloride 606.0 parts per million 

Sodium Bicarbonate 5793.0 parts per million 

Calcium Bicarbonate 770.6 parts per million 

Magnesium Bicarbonate 101.2 parts per million 


Kalak affords a riseful adjunct to salicylate, iodide 
medication, etc. — increases tolerance, enhances the 
therapeutic effect. 


KAIAK WATER CO. OF MEW YORK, INC. ” 
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Chicago, III.; w. C. Goenne, M.D., 
Davenport, la.; K. A. Aleyer, M.D., 
Chicago, III; Edmund Lissack, M.D., 
Concordia, Mo.; Q. U. Newell, 
M.D., St. Louis, Mo.; Dan G. Stine, 
M.D., Columbia, Mo.; F. E. Sultz- 
man, M.D., Hannibal, Mo.; P. G. 
Ober, M.D., Burlington, la.; E. J. 
Lessenger, M.D., New London, la. 

FOURTH ANNUAL POST- 
GRADUATE INSTITUTE 

The Philadelphia County Medical 
Society desires to announce formally, 
the completion of its scientific pro- 
gram for the Fourth Annual Post- 
graduate Institute to be held in the 
Bellevue-Stratford Hotel, Philadel- 
phia, during the week beginning 
March 13, 1939. The subjects to be 
considered are those embraced by the 
terms Blood Dyscrasias and Meta- 
bolic Disokdebs. These will be 
further subdivided for convenience in 
instruction into eighty-six clinical 
lectures, with open forum discussion 
for each topic, delivered by as many 
individual specialists of national dis- 
tinction. 

The pre-eminent position of Phila- 
delphia as a medical center in the 
Iiast has been justified by its large 
array of first class hospitals and con- 


tributory institutions, and that con- 
servative scholastic atmosphere so 
essential to careful and dependable 
research. Despite the development of 
medical centers In other areas, Phila- 
delphia has continued to maintain its 
enviable position and it has been the 
desire of the Philadelphia County 
Medical Society to release to its own 
members and to those of the medical 
profession in general, the results of 
the labors so diligently conducted 
within the walls of the city's several 
medical schools. 

The tremendous advances in the 
medical sciences since the World War 
have increased the demands of the 
lay public for medical information. 
The development of the channels for 
communication have familiarized the 
public with medical conditions and 
terms to such an extent that the phy- 
sician must keep himself at least in- 
formed if not intensely educated con- 
cerning the most recent work in the 
medical field. He cannot conduct his 
practice along the older lines without 
continuing his education in the new. 

The Postgraduate Institute aims to 
fill this need and the participants 
may be assured that they will un- 
questionably profit by the program to 
be presented. 

THE COMMITTEE. 


Levin, M. 

Morbid Htinger in Relation to 
Narcolepsy and Epilepsy. J. 
Nervous Mental Dis., VoU 88, p. 
iU, 1938. 

Cases of periodic somnolence ac- 
companied by morbid hunger. Periods 
of days or weeks in which patient 
eats excessively and shows motor un- 
rest and mental symptoms. Levin 
suggests that untimely and prolonged 
inhibition of higher centres results in 
this hunger and motor unrest. These 
centres may be those shown by Fulton 
to exist in frontal lobes, excision of 
which produced increased appetite 
and gastro-intestinal hyperraotility. 

M. H. P. Friedman, Detroit. 

Maassen, E. 

Sekiniddre Pellagra nach Gastro- 
Enterostomie (B, — Komplex — 
Avitaminose). Deutsche Med. 
Wochenschr., Sept. 23, 1938. 

In patient with a gastro-enter- 
ostomy there developed a condition 
typical of pellagra Insofar as skin 
changes and psychic disturbances 
showed. A diet rich in vitamin B, 
and B. was without effect. However, 
after 6 daily injections of nicotina- 
mide, the skin changes, gastro-intes- 
tinal disturbances, and pellagra psy- 
chosis disappeared. 

M. H. P. Friedman, Detroit. 









\ 

’ 1 \ 

The Wolf-Schindler 

Flexible 

GASTROSCOPE 

This instrument presents no risky elements. It 
is as easily introduced as a stomach pump or 
rubber tube, thus eliminating danger and dis- 
comfort to the patient. It may be turned in any 
direction and remains flexible during obser- 
vation, Stomach linings and pylorus appear in 
natural color with unsurpassed detail within a 

jfjii 

i • -AA 

field of view comprising 50 or 90 degrees. Price 



$650. Special tube for local anesthesia $10. 


Vi \\ 

Spare bulbs with rubber finger $6.50 each, f.o.b. 



New York. . 
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Kao-lactos b combines the valuable therapeutic properties of three 

%videly-used adjuncts to the treatment of intestinal toxemia: 

O Crookes Colloidal Kaolin: — aluminum silicate in an extremely fine state of colloiday ' 
subdivision to aid in removing bacterial toxins and to soothe irritated mucous 
membranes. / 

O Lactose: — to aid in the production of an aciduric flora. 

O Vitamin B: — to assist in overcoming a deficiency which often induces anorexia and 
gastric and intestinal atony. 




AVEBAGE DOSE; 1 to 2 teaspoonfuls in 
water about one-half hour before meals, 

Suppijed in powder form in 4 oz. bottles 
LitexaiuTe and sample io physicians on request 

ICao-lagtos b 


In cases of hyperacidity and peptic ulcer the use of 
LACTALUMINA — the original colloid of aluminum hydroxide — 
is suggested to control excess acidity without interfering with 
normal digestive processes. Supplied in liquid form in 8 oz., 
16 oz. and 80 oz. bottles. 


CROOKES LABORATORIES. INC. • New York, N. Y. 
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Studies on Humans with a New Secretosogue Meal 

By 

ROY UPHAM, M.D., F.A.C.S.' 
and 

FRANK SPINDLER, A.B., M.D.f 

NEW YORK, NEW YORK 


W ITH the determined conviction that studies of 
gastric secretions under proper controls would 
evolve data which would be of value in diagnosis, we 
have combed the literature thoi-oughly, and the meal, 
as evolved by Wilhelmj, appears to be a far step in the 
approach to the ideal test meal. The results so far 
reported by AVilhelmj have been confined to studies 
on dogs and we present this discussion as an attempt 
at evaluation on human beings. 

The more commonly used test meals (shredded 
wheat biscuits, arrow root cookies, bread or toast, with 
water or weak tea) are very low in their secretogogue 
effect thus rendering them inadequate tests of the acid 
secreting power of the stomach. 

"Histamine is a poweiTul stimulant of the hydro- 
chloric acid secretion yet its action is abnormal in 
that it stimulates solely the secretion of hydrochloric 
acid and not that of pepsin and other organic con- 
stituents.” The alcohol test meal acts as an irritant 
and its action as a secretogogue is therefore abnormal. 
Our results with this meal have not been uniformly 
consistent. 

Wilhelmj stated the particular qualifications of the 
meal as evolved by him are (a) a high secretogogue 
effect and action through normal channels, (b) Rela- 
tively low in organic material and buffer substances 
thus making for a more accurate titration, (c) No 
marked change in consistency while in the stomach, 
(d) Ability to use phenol red as an indicator in order 
to determine the true composition of the secretions 
entering the stomach, (e) Liquid consistencj' so that 
phenol red is not absorbed by solid particles, (f) The 
test meal should have no acid neutralizing or com- 
bining power and finally (g) it must be possible to 
standardize the test meal before use. The meal was 
made up in a two per cent solution as follows ; 

1. -10 grams of Liebigs extract (Lemco Brand) are 
dissolved in one liter of distilled water. 2. Add 30 
mgm. of the sodium salt of phenol red dissolved in 33 
cc. of 1/10 N NaOH. 3. Add 20 cc. of a 20'rp solution 
of sodium carbonate. The solution is now alkaline. 4. 
Add slowly with constant stirring one liter of IHO N 
hydrochloric acid. The solution is now acid to litmus 
paper. 3. Allow to stand until a heavy floccuient 
precipitate settles out. 0. Filter until crystal clear. 

This g.ave us two liters which was ample for u.se 
m six tests. The meal should have a titration value of 
between 11-22 cc. of 1/10 N acid. If it runs higher 
than these figures more alkali may be added to bring 
>t within these limits. 

In the course of e.xperimentatiou we found that 
better colorimetric readings were obtained by using 

.ViwUto l*r,(a.s5or of ^letlicinc at New York ilcUical CoUctfc HcaU 
j V’f wUon of Gastro-Kntcroloio' and AttcntUnif Gaalro-Ent^rr- 
tsower Filth A\cnuc Hospital and MctropoliLin Hospital, 
tr, in Mcdicinc«Gastro-Entcro]ojr>*, Flower Fifth Avenue 

Metropoliun Hospital. 

April 21, 1935 . 


twice the amount of phenol red and sodium hydroxide 
suggested in the preparation of the test meal. 

“By preparing such a solution all undesirable ma- 
terial was removed by the acid added, and secondly, 
sufficient base was supplied to care for the lion 
volatile acids. Thirdly, by leaving the solution slightly 
acid with hydrochloric acid, its acid neutralizing and 
combining powers would be saturated.” To adapt the 
test for clinical use in the physicians office, it was 
found practical and time saving to prepare several 
liters of the meal at one time. The preparation of a 
single meal requires at least two hours time, hut 
multiple quantities can be elaborated in the same 
period. The preparation of tlie meal requires a person 
adequately trained in chemical procedures. It may be 
stated that the extraction is no more time consuming 
than that of an ordinary fractional meal. Subsequent 
chemical procedures and the added mathematical 
computations involved are so time consuming that it 
appears the meal, in its present form, is not applicable 
as ordinary office procedure, but must be classed more 
as a research implement. 

Reviewing some of the complexities and difficulties 
arising in experimentation we found, that in order to 
handle a large group of ca.ses, it was necessary to 
have available a properly equipped laboratory both as 
to space required and equipment needed. 

The taste, appearance and ease of administration 
through tube trained patients and the use of the meal 
by mouth is so acceptable that all elements of psychic 
depression of the gastric physiology were reduced to 
a minimum. Varying our technique somewhat from 
that suggested by Wilhelmj, our meals (in a desig- 
nated number of cases) were prepared with acid 
values which ranged from 9 cc. of 1/10 normal hydro- 
chloric acid per 100 cc. to 30 cc. of 1/10 normal acid. 

The amount of meal administered varied from 150 
cc. to 500 cc. In each case, however, specimens were 
removed every half hour until the stomach emptied. 
The meal was administered to a large series of gastro- 
intestinal cases previously studied and an attempt was 
made to secure controls by its use on normal human 
beings. The latter group consisted of medical students 
who volunteered their services. In the entire series 
of cases a fractional studj* (arrow root crackers and 
water or the alcohol-phenolsulphonphthalein test 
meal) was available for comparison. The number of 
patients we could reasonably handle at one time did 
not exceed twelve in number with two trained tech- 
nicians in charge, and the mathematical computations 
required the remaining time of a working day. 

Experimentation with the <iuantity of test meal fed 
to patients revealed the fact that .smaller amounts, in 
contrast to the work done on dogs, gave the greater 
number of lialf hourly yields. There were a few e.x- 
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ceptions to this. At first 500 cc. of the meal was used 
as a standard for both male and female patients. Our 
results in so far as the number of half hourly speci- 
mens obtained were low; especially in the group with 
gastric pathology. As would be expected with post- 
pyloric lesions, and angulation of the duodenum due 
to visceroptosis, a greater number of yields was ob- 
tained regardless of the amount of meal administered. 
In the remaining cases, the meal being liquid, was 
found to empty fairly rapidly. After a series of tests 
300 cc. portions were found to give the greatest 
number of return specimens taken every half hour. 
Patients with a previously diagnosed achylia gastrica, 
emptied the stomach rapidly regardless of whether 
300, 500, or GOO cc. was administered to them. In 
most of the terminal gastric catarrh cases the use of 
300 cc. gave us at least three specimens. In comparing 
our work with that done by Mr. James Wills at the 
Medical College of Virginia several years ago on a 
meat extract preparation, it was interesting to note 
the similarity of results in many respects. He states, 
“that the response to meat juice is somewhat more 
rapid than that to the Ewald test meal. Also the fall 
is somewhat sharper. It is worth note in this latter 
consideration that with meat juice the emptying time 
of the stomach is about an hour and three-quarters, 
while with the Ewald test meal the emptying time is 
two and a half hours.” 

Attempts were then made to determine any changes 
in acidity when the patients took the meal by mouth 
or tube. Each patient had at least three extractions 
performed at diiferent times. The manner in which 
this was done was to introduce the meal via the tube 
the first two investigations, and lastly the patient was 
allowed to drink the meal and the tube was passed in 
fifteen minutes. The changes in titration of acidity 
in the yields were not marked. In fact, the type of 
curve of each investigation was so similar as to render 
the ditfererice) negligible in our estimation. 



Fig. I (b) 


Only one untoward reaction was evidenced by a 
woman who stated that she became extremely nauseous 
and vomited after returning home. This patient, it 
was noticed, ran a great amount of bile in each speci- 
men from the first yield on. The fact that she had a 
posterior gastrp-enterostomy performed some time 
previous to the experiments throws some light on that 
situation. 

There are five types of normal curves described by 
Wilhelmj in his work on the intact normal stomach of 
dogs and the whole stomach isolated from the in- 
testine. 

Type I comprises about half the total number, types 
II and III about 30%. Curves of type IV and V are 
due to lessened duodenal regurgitation and absorption 
of non acid fluid from the gastric contents. 

The majority of so called normal cases in our series 
follow a curve as illustrated: 

Nor3.al Curve 
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Fig. 2 

Here we notice a sharp rise in the acid secretion 
during the early part of the experiment and a fairly 
sharp fall in the acid curve, during the latter part. 
This is in concurrence with the findings of Wills as 
quoted previously in this paper. The result is obvious 
when we consider that of all the test meals evolved, 
the meat extract or so called secretogogue meal acts 
to a greater extent as a physiological stimulus than 
any of the other procedures. Therefore, we have ac- 
cepted the above charted curve as the predominant 
normal curve, and based our succeeding findings on it. 
The exceptions to this were found in the following: 

Group I — Duodenal ulcer with pyloric obstruction. 

Here we see a very sharp rise in acid in the first 
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Fig. 3 
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hour with a very gradual tapering off in the acid 
curve and a greater number of specimens. In fact only 
limitation of time prevented further withdrawal of 
half hour specimens beyond the third hour. The acid 
fluid in the early yields composed the greater part of 
the total fluid in the stomach, but as we drew toward 
the second and third hour yields, there was a greater 
addition of non acid secretion to the gastric contents. 
Apparently there was some reabsorption of water by 
the stomach wall but this is not marked. Duodenal 
regurgitation also played a part as a neutralizing 
factor in the latter part of the experiment. 

Group II — Duodenal ulcer without obstruction. 

In this group there is again a very sharp rise in the 



Fig. 4 


acid curve in the first hour and almost as sharp a drop 
in the second houi'. The acid fluid remained fairly 
high throughout the yields. As a rule we were unable 
to obtain more than four specimens in similar cases. 
The secretions pouring into the stomach cavity how- 
ever, remained fairly high in acid composition. 

Group III — Sub-Acid Gastric Catarrh (slight acid 
production). 

The curve is low and plateau type. The amount of 



noil acid fluid is greatly out of proportion to the acid 
fluid. The secretions poured forth by the stomach wall 
nrc in the main non acid. As a general rule its acid 
content is so low that frequently it dilutes the acid 
content of the test meal. In many of these cases the 
alcohol and the Ewald meal called forth no acid pro- 
duction at all, again illustrating the more apparent 
stimulatory elTect of the secretogogue meal. 

Group IV — Total acidity. In this group there was 
no acid prmluction. In fact the acid in the test meal 
'•v .13 neutralized by the gastric and extra-ga.stric se- 
cretions in all specimens. 


Cholecystitis and cholelithiasis cases gave us no 
curve of diagnostic value at present. It may be stated 
that as a general rule gall bladder disease produced 
lower acid curve than normally found. Possibly in a 
larger series of cases there may be more definite con- 
clusions arrived at. 

Let us briefly compare some of the results obtained 
with the alcohol-phenolsulphonphthalein, cracker and 
water and the secretogogue meals. It was found that 
the alcohol test often developed no acid whereas the 
secretogogue and arrow root cracker meals did in the 
same patient. The stomach definitely reacted to the 
beef extract prepaimtions, which was found to be more 
stimulating to acid production than carbohydrates. In 
some cases the secretogogue meal produced some acid 
even where histamine had failed. This was particu- 
larly observed in cases of terminal gastric cataiwh 
where no acid was produced in any specimen by the 
use of histamine. In such cases the use of the secre- 
togogue meal frequently called forth acid production 
in the second hour even though there may have been 
an anacidity in the first hour yields. 

A further observation was made in comparing the 
secretogogue meal with the arrow root cracker meal. 
Here it was seen that the former called forth an early 
secretion of acid by the stomach which dropped con- 
sistently from the secon.d hour specimen. On the other 
hand a direct reversal of this curve was seen with the 
cracker meal. Here the curves recorded a later ele- 
vation of acid. It would seem therefore that the secre- 
togogue meal has the power of stimulating the stomach 
to immediate activity, and as there is no substance in 
the meal to bind the hydrochloric acid produced, exact 
figures for gastric acidity can be computed. The 
secretogogue meal is ideal in that it gives a true 
picture of the acid curve produced by the stomach, 
whereas, with the ordinary Ewald cracker meal, there 
is a binding of the hydrochloric acid by the meal in 
the first hour which confuses and makes unreliable the 
acid values. The secretogogue meal gives exact knowl- 
edge of the time of production and volume of acid pro- 
duced in the stomach and a definite rate that it is 
neutralized by a non acid secretion. We are able to 
determine the relation of the acid to the non acid 
secretion and we are further able to evaluate the 
amount of non acid secretion produced by the stomach 
in comparison with the amount of regurgitated ma- 
terial from the duodenum. In subsequent papers we 
hope to evaluate the cuiwes of true gastric ulcer, and 
to reveal the position of the .^o called neuroses in re- 
lation to gastric pathology. 

The Bete Noir of gastric diagnosis has been the 
large group of cases which have been classed as 
functional neuroses. 

The authors feel that the fact can be establi.shed 
that with the earliest trauma of the nervous system 
and psychic instability there is a variance in the nerve 
balance of the stomach, and with that there are 
quantitative and qualitative changes in the acid and 
the non acid secretion of the .stomach which up to this 
time have defied evaluation. 

It would appear that the secretogogue meal %vou!d 
detect the.-^e changes in gastric secretion and a large 
group of cases which, while they may have their origin 
in nervous imbalance, will be shown to have disturb- 
ance of gastric function w*hich can be based upon ab- 
normal physiology. 

In future experimentation attempt.s will be made >o 
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alter the meal considerably by increasing the per cent 
of the solution prepared. We have already increased 
the amount of phenol red over the quantity suggested 
by Wilhelmj with clearer and more consistent results. 

METHODS OF ANALYSIS 

The analvsis consists of two procedures: (1) titration 
of a sample of the test meal and of the samples removed 
from the stomach. (2) determination of the per cent of 
phenol red in the samples removed from the stomach. 

The procedures as outlined by Wilhelmj are briefly: 

1. Titration of the test meal and of the gastric samples. 

.5 ce. of a centrifuged sample of gastric contents or an 

uncentrifuged sample of the original meal is diluted with 
75 cc. of distilled water and placed on a water bath for 
,30 minute.s. Six drops of brom cresol purple are added 
and the titration is performed using 1'20 N NaOH. The 
result is expre.ssed as cc. 1 '10 N acid per 100 cc. of gastric 
sample or test meal. The end point is a rich wine colored 
purple. The titration value obtained is for total acid. 

2. Dclerminiiiton of the per cent of 2 ihcHol red in the 
gastric raniplcs 

5 cc. .samples of the original test meal and of each of 
the ga.stric samples are placed in 15 cc. centrifuge tubes. 
Add 2 cc. of 20'! sodium tungstate. Then add 2 cc. of 1.33 
normal sulphuric acid and mix by inverting the tubes. 
Stopper the tubes. Allow to stand 1 to llA hours until a 
precipitate settles out. Centrifuge at high speed for 10 
minute.s. Decant the supernatant fluid into graduated 
centrifuge tubes. Reduce the volume to 8 cc. Add 1 cc. 
of 207'c NaOH mix and centrifuge again. Compare the 
ga.stric sample.' with the sample of the original test meal 
m a colorimeter and determine the per cent of phenol red 
pre.scnt. Set the standard at 5 mm. and make the com- 
parison on thi.s basis. 

Bile tinged gastric samples may be matched by adding 
a small amount of picric acid to the standard. 

For very diluted gastric samples, equal parts of the 
original tt.st meal may be added and correction in calcu- 
lation m.ide as follows: The per cent of phenol red in the 
diluted s.ample minus 50 times 2 equals the per cent of 
phenol red in the original undiluted sample. 

Bile, in the gastric sample may be tested by a Potten- 
kolfer ring te.sl. 

In the calculations we must determine: (a) The acid 
in the test meal corrected for dilution, (b) The extra acid, 
(c) The acid concentration of the gastric secretions, (d) 
The per cent of phenol red. (e) The total fluid, (f) The 
acid fluid, (g) The non acid fluid, (h) The per cent of 
acid fluid. 

We determine (a) by multiplying the cc. of tenth 
normal acid in the original test meal by the per cent of 
phenol red in the gastric sample. The result is subtracted 
from the acidity of the gastric sample to give us (b). The 
acid concentration of the gastric secretions (c) is derived 
by dividing the extra acid by the decrease in the per cent 
of phenol red (100% phenol red) and multiplying by 100. 
The total fluid (e) is shown by the decrease in the per 
cent of phenol red (100% phenol red). The acid fluid 
(f) i.s derived by dividing the extra acid by 1.7 (Hollan- 
der, P. “Studies in gastric secretion; Composition of 
ga.stric juice as a function of its acidity”). The non acid 
fluid represents the dilTerence between the total fluid and 
the acid fluid. It consists of mucus and mucoid secretions 
of the Jiyloric and fundic areas, fluid of secreted acid 
which was neutralized and regurgitated duodenal secre- 
tions. 

EXAMPLE 

Te-St meal— 20 cc. 1/10 normal acid per 100 cc. Gastric 
samples: 

30 minute.s — 10 
00 minutes — 50 
90 minutes — 50 
120 minutes — 52 


Per cent of phenol red: 

30 minutes — 85% 

60 minutes — 65% 

90 minutes — 50% 

120 minutes — 25% 

1. To determine the acid in the test meal corrected for 
dilution — multiply the cc. of 1/10 normal acid in the test 
meal by the per cent of phenol red. 

20 X 40 equals 8 cc. . 

20 X 50 equals 10 cc. 

20 X 60 equals 10 cc. 

20 X 52 equals 10 cc. 

2. To determine the extra acid — subtract the acid in 
the test meal corrected for dilution from the acid in each 
gastric sample. 

40 — 8 equals 32 
50 — 10 equals 40 
50 — 10 equals 40 
52 — 10 equals 42 

3. To determine the acid concentration of the gastric 
secretion — divide the difference in the per cent of phenol 
red (100% PSP) into the extra acid and multiply by 100. 

32 (100-85) x 100 equals 214 
40 (100-65) x 100 equals 114 
40 -t- (100-50) X 100 equals 60 
42 -f- (100-25) X 100 equals 56 

4. To determine tbe total fluid — subtract the per cent 
of phenol red from 100. 

100 — 85 equals 15 
100 — 65 equals 35 
100 — 50 equals 50 
100 — 25 equals 75 

5. To determine the acid fluid — divide the extra acid 
by the constant 1.7 and multiply by 100. 

32 -1- 1.7 X 100 equals 10 
40 -j- 1.7 X 100 equals 24 
40 -1- 1.7 X 100 equals 24 
42 1.7 X 100 equals 25 

The non acid fluid is the difference of the acid fluid 
subtracted from the total fluid. 

SUMMARY AND CONCLUSIONS 

1. The. meat extract meal is a more exact and con- 
stant meal than any previously reported. 

2. The test does not lend itself I’eadily for use by 
the average practitioner. It is more the character of 
a laboratory procedure, and adequate facilities are 
necessary for its use, together with the assistance of 
trained technicians. 

3. It gives a great deal more information than any 
other procedure as to the actual amount of HCl pro- 
duced by the stomach and the time it is evolved as 
well as the amount of non acid and acid fluid added 
to the gastric contents by the stomach wall and duo- 
denal regurgitations. 

4. The secretogogue meal gives absolute figures as 
to the amount of hydrochloric acid produced by the 
stomach and eliminates the error produced by other 
meals which have ability to combine with the hydro- 
chloric acid and produce false values. 

5. A larger series of cases will be attempted be- 
fore further definite conclusions are arrived at. 
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Peptic Uicer of the Esophasus 

By 

DONALD T. CHAMBERLIN, M.D.* 

BOSTON, MASSACHUSETTS 


|T'HIS study was made in an effort to clarify the 
A diagnosis of peptic ulcer of the esophagus, to offer 
certain diagnostic criteria which must be fulfilled be- 
fore the diagnosis can be established, and to point out 
an etiologic factor which previously has been over-- 
looked. The literature is chaotic — many cases have 
been I'eported without adequate verification; some 
authors have based their diagnosis only on the 
presence of an ulceration of the esophageal mucosa 
without inflammatory signs; others on the presence 
of a high free acidity and periodic epigastric pain or 
substernal distress. 

The disease is characterized by dysphagia, sufaxi- 
plioid disti-ess occurring one to two hours after meals 
and relieved by food or soda, hemorrhage and oc- 
casionally, perforation. It differs from peptic ulcer 
elsewhere in that certain definite conditions which are 
known must be present before it can occur'. Aurelius 
(1), Hurst (8), Friedenwald (5) and Stewart (17) 
have all pointed out that the two conditions necessary 
for the production of peptic ulcer of the esophagus are 
the presence of heter(rtopic gastric mucosa in the 
esophagus, or a patent cardia through which gastric 
juice is constantly regurgitated into the esophagus. 
Both of these conditions may exist together, but one 
or the other must be present. None of these authors 
suggests any abnormality which might cause this 
patency of the cardia. This we propose to do later in 
his discussion. Stewart and Hartfall (17) found a 
Harked association with diseases in which vomiting is 
^ “ud in association with gastric 

and duodenal ulcer. However, they suggest that aber- 
^ mucosa must be present. Friedenwald 
nd his coworkers (5), in 1928, were able to produce 
^■pe^raental chronic ulcers in the esophagus of dogs 
esophageal mucosa and then 
,^1 *^6 traumatic ulcer with 10 per cent hydro- 

found that the esophageal mucosa 

Pidly hea led if tlie hydrochloric acid was withheld. 

sSaft^'y^^jput^Entcrolosty. The Lahey Clinic. 


The first case report of this condition was by Albert 
in 1839. The histologic pathology was first reported 
by Quinke in 1879. In 1926, Von Hacker and Lothi- 
esieu collected ninety-one cases, but verj' few were 
verified by autopsy. In 1929, Friedenwald and his co- 
workers (6) gave an e.xcellent summary of the litera- 
tux'e and reported thirteen cases from their own 
practice, all verified by roentgenologic examination 
and esophagoscopy. In the available literature of the 
past ten years, excluding Friedenwald's thirteen cases, 
there are thirty, all verified either by biopsy through 
the esophagoscope or at autopsy. There are several 
other cases which are called peptic ulcer, but are 
either acute, associated with diabetes or tuberculosis 
or are in some other way of doubtful origin and cannot 
be considered as true peptic ulcer of the esophagus. 

Chevalier Jackson (10) reported eighty-eight cases 
in 1929, Uventy-one active and sixty-seven healed, 
found in 4,000 consecutive cases in which esophagos- 
copy was performed for disease of the esophagus, and 
could find no evidence of increased patency at the 
cardia, but he made no report of the roentgenologic 
findings. 

Hunt and Stewart collected eleven cases in 1934, and 
reported three of their own. Stewart and Hartfall 
(17) found one case in 10,000 consecutive autopsies 
and gave as the incidence, 0.6 per cent of all autopsies, 
in a review of the literature. E. Skold (16) stated 
that the occurrence is 0.03 to 0.16 per cent of all 
lesions of the esophagus. 

Because of the confusion existing in the literature 
over the diagnosis of peptic ulcer of the esophagus, we 
offer the followng diagnostic criteria: 

1. The ulcer must be unassociated with sj-stemic 
disease. This condition is made because of the tendency 
to call any ulceration of the esophagus a “peptic” 
ulcer, even in the presence of diabetes and tubercu- 
losis. We do not imply that systemic disease renders 
one immune to peptic ulcer, but that in the presence 
of certain diseases an ulcerated mucous membrane 
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is more likely to be a result of the disease than a 
separate entity. 

2. The ulcer must be seen at esophagoscopy or at 
autopsy. 

3. Free gastric hydrochloric acid must be present. 

•1. The ulcer must be chronic. 

5. The symptoms must be relieved by peptic ulcer 
therapy and dilatation. 

In the discu-ssion of etiology, many authors (Hurst, 
Stewart, Priedenwald, Aurelius) mentioned the 
presence of aberrant gastric mucosa in the lower third 
of the esophagus, whei-e all these lesions occur, and 
the regurgitation of gastric hydrochloric acid through 
a patent cardia. None, however, suggested why the 
cardia is patent. In only one case, that of a child of 
three with a congenital, short esophagus, was the 
length of the esophagus or the presence or absence of 
diaphragmatic hernia mentioned in the literature of 
the past ten years. There have been seven patients 
with peptic ulcer of the esophagus in The Lahey Clinic 
in the past ten years, verified by esophagoscopy and 
satisfying the requirements mentioned above. Of 
fiiu.se, six had either short esophagus, diaphragmatic 
hernia or both. The other patient had aberrant gastric 
muccwa in the lower third of the esophagus. We be- 
lieve this to be of great significance. It is obvious that 
wherever there is gastric mucosa there is always the 
potentiality of peptic ulcer, and it was shown by 
Priedenwald that a constant bath of hydrochloric acid 
v/ili produce an ulcer in the absence of aberrant 
gastric mucosa. The two essential factors, then, for 
the production of peptic ulcer of the esophagus need 
not be present simultaneously, but one or the other 
must be, and it is our belief that short esophagus and 
diaphragmatic hernia have been overlooked in the 
ca.se.s reported heretofore, and are a definite factor in 
the production of peptic ulcer of the esophagus. 

Rne.'igler (15) suggested that cardiospasm, as such, 


Table I 

Age and sex incidence (from the literature) 


YtTn 

Male 

Female 

0-10 

i 

1 

n-20 



21-30 

2 


31-10 

3 

1 

tl-50 

G 

2 

Ol-GO 

4 

3 

61-70 

X 


7I.S0 

2 


Totals 

17 

7 


may play a part in the etiology’ of peptic ulcer of the 
e.sophagus, but it is more likely that cardiospasm is an 
etfect rather than a cause, and is brought about 
through the inflammatory reaction around the ulcer. 
We have reviewed sixty cases of cardiospasm, un- 
complicated by other gastro-intestinal conditions, in 
all of which esophagoscopy was performed. These 
patients were seen in the clinic during the past five 
years. In none of them has a peptic ulcer been de- 
tected .subsequent to treatment. 

.•V striking characteristic of the disease is its most 


frequent occurrence during the fourth and fifth de- 
cades. The age and sex incidence of the cases reported 
in the literature are given in the table. In six case re- 
ports, the age and sex were not given. 

In Friedenwald’s series of thirteen (included in the 
table) the sex incidence was more evenly divided, six 
males and seven females. In our short series of seven, 
there were three males and four females; one, fifty-six 
years ; two, sixty years ; two, sixty-six years and two, 
seventy-five years of age. 

In our series, roentgenologic examination revealed 
diaphragmatic hernia and short esophagus together in 
four cases; diaphragmatic hernia alone in one and 
short esophagus alone in one. In the seventh case 
neither of these abnormalities was found but subse- 
quent autopsy revealed heterbtopic gastric mucosa. 
Five of our seven patients gave a history of typical 
ulcer pain associated in the later stages with dys- 
phagia and regurgitation of undigested food. One 
patient gave a history of dysphagia only. The other 



patient had only the symptoms of cardiospasm ; in this 
case, the first gastric analysis showed no free acid. 
This is a frequent finding in cardiospasm, and was 
probably due to inability to pass the tube into the 
stomach. Later, free acid was found in this case also. 

All seven patients did well on Sippy management 
without local treatment e.xcept dilatation except one 
who required phrenicectomy before relief was ob- 
tained. Esophagoscopy a month later revealed healing 
and the patient remained free from symptoms. There 
are many cases in the literature in which local appli- 
cations of 10 per cent silver nitrate solution directly 
to the ulcer were of great benefit in ameliorating pain 
and hastening healing, though most authors reported 
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Fig. 3 — Case 2 


the use of alkali therapy in conjunction with the local 
treatment. 

Many small, asymptomatic diaphragmatic hernias 
are seen in the course of a gastro-enterological 
piactice, and occasionally a patient with pain, vomit- 
ing or hemorrhage in whom only a diaphragmatic 
hernia is demonstrable by the roentgenogram. Usu- 
ally these patients do well on ulcer management and 
the diagnosis is left at diaphragmatic hernia. Wilkin- 
son (18) (1934) reported a study of seventy patients 
■'vith diaphragmatic hernia, of whom forty had symp- 
toms suggestive of peptic ulcer, yet of these, esopha- 
geal ulcer was found in three cases and gastric or duo- 
denal ulcer in seven. There is no mention made of 
vsophagoscopy in these forty patients. It is our belief 
that if esophagoscopy were done in these patients, 
peptic ulcer would be found in more of them, and 
further that peptic ulcer of the esophagus is not as 
rare a condition as the reports in the literature lead 
one to believe. Wilkinson also found the majority of 
his patients had a short esophagus and stated that “it 
seems probable that most of these are of congenital 
origin, blit it is unlikely that the defect has ahvays 
been present. If this were true, more hernias should 
be discovered in younger individuals, whereas the 
average age is fifty-four.” It is unlikely that a short 
osophagus is a complication of peptic ulcer of the 
esophagus caused by the inflammatory reaction and 
fear tissue formation, since in the majority of cases 
>t IS present with diaphragmatic hernia as a predis- 
posing factoi'. 

Our seven cases are reported briefly below. 

CASE REPORTS 

■woman, aged sixty, was admitted to the clinic 

a cebruarj' 7, 1932. For three months previous to her 


admission, she had had dysphagia on attempting to 
svvailow solid food and, for three vveeks previous to ad- 
mission, some subxiphoid pain about an hour after meals, 
relieved by taking soda or food. Liquids caused no symp- 
toms. 

Physical examination revealed evidence of cerebral scler- 
osis; otherwise her examination was negative. On labora- 
tory examination a hypochromic anemia was found. 
Gastric analysis showed 36 per cent fiee hydrochloric acid. 
On roentgenologic examination after a barium meal, a 
short esophagus was levealed, with a diaphragmatic 
hernia involving about a sixth of the stomach (Fig. 1). 
In the esophagus just above the hernia an ulcer niche was 
seen. Esophagoscopy revealed scar tissue, about an inch 
in length, involving the entire lower surface of the esopha- 
gus, in the center of which, one the posterior wall, was an 
ulcerated area about 0.6 by 1.5 cm. The patient was placed 
on ulcer management with immediate relief of pain, and 
was given an occasional dilatation. On roentgenologic ex- 
amination a year later no ulcer niche was seen, although 
the short esophagus and diaphragmatic hernia were still 
present. Her blood count was normal. At this time the 
patient was working. 

Case 3. A woman, aged sixty-six, enteied the clinic on 
July 7, 1933, because of hematemesis and dysphagia. Five 
years previous to admission she was seized with a severe 
pain in the interscapular region, which lasted three to 
four vveeks and was followed by another hemorrhage. For 
six months pi'evious to her admission she had suffered 



from occasional regurgitation of undigested food when 
she was nervous or upset. 

Physical examination revealed that the patient was 
obese with marked arteriosclerosis, but no other abnormal 
findings. Erythrocytes numbered 1,750,000, The value for 
the hemoglobin was 80 per cent. Gastric analysis revealed 
the free hydrochloric acid to be 21. On roentgenologic 
e.xamination after a barium meal a shoit esophagus was 
found with a diaphragmatic hernia involving about one- 



I 


728 


American Journal op Digestive Diseases 



ciSthth (if the istumach above the diaphragm (Fig. 2). On 
e^ophago.-jeiipv, a short, diiated esophagus was seen and, 
at the junction of the esophagus with the stomach, a 
superlK-ial ulceration, 2 by 1 cm., was made out. At biopsy, 
chronic inflammation was found. The patient was placed 
on ulcer management and did well for one year. She then 
h.ad a hemorrhage and died in December, 1931. 

C 'nc •/. A man, aged seventy-five, entered the clinic on 
June 20, 19."0, with a chief complaint of dysphagia of two 
and a half years’ duration. For the past two and a half 
years he had been unable to eat anything but soft foods 
because solids caused substernal pressure which was 
almost unbearable for one to four hours following in- 
ge.stion. He occasionally regurgitated mouthfuls of un- 
digo.3tcd food. 

Physic.al e.xamination revealed that the patient was 
undernouri.shed, with limited diaphragmatic excursion and 
some emphysema, but no other abnormality'. Erythrocytes 
mimhercd 3,780,000; the value for the hemoglobin was 60 
per cent. Gastric analysis revealed free hydrochloric acid 
of SO. On loentgenologic examination after a barium meal 
a diaiihraginatic hernia was found above which the 
esophagus was narrowed for about a third of its length 
(Fig. 3). Esophagoscopy revealed a narrow fibrous 
-■■tricturc above the junction of the stomach with the 
esophagus, with a bleeding area on the posterior wall. 
Ihis patient was placed on ulcer management with relief 
of symptoms and, with occasional dilatation, did well. 

Case A woman, aged sixty-six, was admitted to the 
clinic on February 1, 1937, with a chief complaint of re- 
gurgitation of food of fifteen months’ duration. For the 
p.^t fifteen months this patient had had frequent attacks 
of .sub.xiphoid pain of a griping nature, accompanied by 
regurgitation of undigested food, without nausea or retch- 
ing. .After she regurgitated, the spasm disappeared and 
.she could return and eat. 

Phy.sical examination was e.ssentially negative. On 
laboratory examination, the erythrocytes numbered 4,100,- 


000 and the value for the hemoglobin was 76 per cent. 
Free acid on her first examination was negative. Gastric 
analysis done at the time of esophagoscopy revealed the 
free hydrochloric acid to be 35. On roentgenologic ex- 
amination after a barium meal a short esophagus, con- 
siderable cardiospasm and irregular dilatation of the 
lower end of the esophagus were found (Fig. 4). On 
esophagoscopy, a short esophagus was seen. There was 
an ulcer on the right side at the lower end of the esopha- 
gus, with scarring and narrowing of this portion. At 
biopsy, aberrant gastric mucosa was found. She was 
placed on ulcer management with occasional dilatation 
and did very well. 

Case 5. A man, aged fifty-six, entered the clinic on 
January 15, 1935, with a chief complaint of indigestion of 
eight years’ duration. For the past eight years he had 
had typical ulcer symptoms, consisting of epigastric pain 
coming on an hour to an hour and a half following meals, 
relieved by food or soda, and occasionally awakening him 
at night. In December, 1932, he had had a severe gastric 
hemorrhage after which he had been in bed for one week. 
In Api-il, 1933, he again had vomited blood and this time 
was placed on a Sippy regime. He had recurrence of pain 
in 1934. At no time was an ulcer demonstrated. In 
August, 1934, he began to vomit a few mouthfuls of food 
occasionally after which he could eat a full meal undis- 
turbed. 

Physical examination gave essentially negative results. 
On laboratory examination the erythrocytes numbered 5,- 
340,000; the value for the hemoglobin was 95 per cent. 
Gastric analysis showed the free hydrochloric acid. to be 
23. Roentgenologic examination revealed an irregular 
constriction of the lower third of the esophagus (Fig. 6). 
Esophagoscopy showed a short esophagus with an ulcera- 
tion (2 inches) on the left anterior wall at the junction 
of the stomach with the diaphragm. Two inches of the 
stomach were above the diaphragm. This patient was 
placed on ulcer management and dilatation was performed, 
but without relief. Finally a phrenicectomy was done after 

P ^ ^ 
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Fig. 6 — Case 6 
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which beginning healing was found on esophagoscopy 
one a month later. Ulcer management was continued. A 
roentgenogram on October 14, 1935, revealed a smooth 
“"y hesitation in the passage of the 
meal. On his last visit to the clinic, October 31, 1936, he 
nau no complaints. 

('nSf° man, aged seventy-five, was admitted to the 

n chief complaint of inter- 
nrovin, two years’ duration. Foi two years 

in tiio ^ admission he had had a pressure sensation 
ITnt,i coming on when he sat down to eat 

mucus had been regurgitated he had 

stomach water into his 

ayniptoms^*^ never had night distress or typical ulcer 

hilatm-nT'^n e.xamination revealed a mild parkinsonism, 

laboratnrv .^“7® otherwise negative results. On 
Gastric J, ““P'‘Ootion the blood and urine weie normal. 
20 Pnnnf''* revealed the fiee hydrochloric acid to be 
3 dilatatinn*^"f examination of the esophagus showed 
a naumriU “’o ‘’'ree-fourths of the length, and 

csouhncc “ ’oehes above the cardia (Fig. G). On 

semblinir^o!?^’..“ ”oy>^owed firm stricture was found, re- 

The mucosa bcIn^^M '''’® esophagus, 

granulation ^heie was a small 

tiopsy aborrn”f*^® anterior aspect of the strictuie. At 
abland dipt He was given 

noecssarv diicf i-"® P°"’ders three times a day and, when 
'als for Kvn , performed at frequent inter- 
im’s!, he lnd^n^*Ao-°"i’“® to the clinic, July M, 

- ae had no difficulty whatsoever. 


Case 7. A woman, aged sixty, was admitted to the clinic 
on January 10, 1938, with a chief complaint of difficulty 
in swallowing of two years’ duration. For two years 
previous to her admission, the patient complained of a 
sense of obstruction in the esophagus whenever she 
swallowed her food. A bolus would produce choking and 
repirgitation of food. At first it occurred at every meal- 
later it was found that by eating slowly and taking soft 
foods she e.vperienced no difficulty. She had no indigestion 
nor associated pain, and only occasional belchin"-. 

Physical e.xamination gave essentially negative results 
The ep’throcytes numbered •1,360,000; the value for the 
hemoglobin vvas 85 per cent. Gastric analysis showed a 
free hydrochloric acid of 36. Roentgenologic examination 
of the esophagus showed it to be noimal dovv-n to a point 
1 inches above the diaphragm. From this point to the 
diaphragm the esophagus was narrowed and had an 
irregular outline. The films suggested a small, penetrating 
lesion was present. The stomach was normal (Fig. 7) On 
esophagoscopy, a narrowing of the esophagus was found 

fresh ulcer but it was felt that the stricture was due to 
dUntnU “ P^Hent was given a bland diet and 

frlf fro performed twice. To date she has been 

free from symptoms. 
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su:\i:\rARY 

1. An etiologic factor in the production of peptic 
ulcer of the esophagus, previously overlooked, is noted. 
— Cex'tain diagnostic criteria are suggested. 

3. Seven cases are reported. 

BIBLIOGRAPHY 


FrmdcnvmU. J FUdman. li! and ajn w p- 
&opha™: Eancrimcnul study. Arcii Ynt. 
Fricdcnwnld, J,, Fcldmnn ’.f 't *»» 

tho Esoph^m. Am. Jour. ifc3^Sc‘° iVt'V iT" J 
Ilurocn. I. J. and GorUnca. P 




American Journal of Digestive Diseases 


730 


H. 

y. 


12 . 

13 . 


KiLi init Ulcus PcDttcum Esophagi. Acta oto-tarynooL, 19:461- 

llurst. : Chronic Peptic Ulcer of Esophagus. Guy's Heap, 

KM^Jr'ling’^J.^ w!’; '^cSse^of ^Peptic Ulcer of Esophagus. NederL 
77:3023-3029, July I, 1333. , ^ . 

Jackson, Chevalier Ulcer of the Esophagus. J. A. M. A., 

Levine' S A. : Cases of Ulcer of the Esophagus with Extraordinary 
MSl.cal Experiences. Afcd. Clin. N. Amcr.. 13:189-196. July. 

aiafnir. F. S.; Peptic Ulcer of Esophagus. Laryngoscope, 40:686- 

Norlln 'Ca.se of Esophageal Peptic Ulcer. Acta chir. Seandinav., 
61:561-509. 1927. 


14. Pcsek, G.: Zur Diagnose des Ulcus Pepticum Esophagi. Ronf- 

pcnpmxis, 6:99-102, Feb., 1934. . r. t. s r» * v 

15 Roessler W. : Uber das Ulcus Pepticum Esophagi. Deutsche 

Etschr. /. Chir., 245 :333-358, 1935. ^ . 

16 Skdld, E. : Ein Fall von Lipom und Gleichieitigem Peptischen 

Geschwiir der Speiserdhre mit Perforation. Arch. /. Verdauutv- 
gshr.. 54:346-352, Nov. 1033. , ^ r- %. 

17. Stewart, M. J. and Hartfall, S, J.: Ulcer of Esophagus. Jour. 
Path, and Bacteriot., 32:9-14, Jan., 1929. , , _ . , 

15. Wilkinson, S. A.: Diaphragmatic Hernia. Medical and Surgical 

Treatment. New England Jour, ited., 210:1106-1109, May 24, 

19. Zolfman, B. L.: Peptic Ulcer of Esophagus; report of case of 
ruptured peptic ulcer of esophagus in juvenile diabetic. Med. 
Jour, ond Record, 138 :86-S9, Aug. 2, 1933. 


Food Allergy and its Rationalization* 

By 

H. C. BRADLEY 
and 

S. HELPER 
MADISON, WISCONSIN 


ECENT papers in this Journal and elsewhere (1, 
2, 3, 4) have advocated the therapeutic use of 
pancreatic enzyme preparations for food allergies. By 
way of rationalization, an entirely new physiology of 
digestion has also been proposed. 

It is not our purpose to question the clinical ob- 
servations. The final appraisal of any therapeutic 
measure must be made by clinicians and will depend 
wholly on clinical observation. The suggestion that 
certain allergic cases clear up as their digestive de- 
ficiencies are improved is not a new one (5), and has 
never been in conflict with well-established physiolo- 
gical data. We believe the fallacies involved in the 
proposed new theory of digestion should not go un- 
challenged. 

Briefly stated, the papers of Oelgoetz et al assert 
that the major functions of digestion are carried on 
in the blood stream. “The gastro-intestinal tract is 
essentially a receiving, mixing and eliminating organ.” 
In it the food materials combine with amylase, lipase, 
and trypsin, and in this form are absorbed, along with 
any excess of free enzymes. The food materials are 
then digested in the blood to harmless end-products. 
When pancreatic secretion is deficient, there is sub- 
normal enzyme concentration in the blood stream and 
digestion there is delayed. Tissue cells are thus ex- 
po.sed to toxic intermediate protein fragments, and the 
symptoms of allergy develop. Excess enzymes are not 
found in the blood, but are stored in the tissue cells — 
which are unable to provide their own. Enzyme con- 
centration in the tissues is exactly one hundred times 
that of blood. Brain and heart, however, are said to 
have no enzymes. In blood, lipase, amylase, and trypsin 
are present at a fixed level and in parallel concen- 
trations, so that measuring one of them is equivalent 
to measuring all. In allergies, the blood enzyme level 
is low because of inadequate pancreatic secretion, and 
this may be corrected by feeding active pancreatic 
preparations. A test is recommended for determining 
the functional adequacy of the pancreas, which de- 
pends upon the decolorization of starch iodide by 
serum, and is said to be a test for amylase. Evidence 

4ThU work vr.j f.ciliuicj br Uie iMUtanco of Ulc W,P,A, rroJcct 
furid nf the Unjvcraily of Wisconsin. 

(From the DAt'\rtmeat of Physioloslcal Cbemutry, University of Wls» 
ccn^4.^, MatlLson, Wisconsin). 
h^.LimiiUxl June 20, 1933. 


is claimed for the automatic control of pancreatic se- 
cretion by the enzyme level in the blood. 

In the following paragraphs we propose to examine 
critically some of the more striking assertions ad- 
vanced by Oelgoetz and the evidence upon which they 
rest. 

W/iat is the evidence for massive absorption of un- 
digested foods as a preliminary to digestion in the 
blood? There is none. Walzer’s work is referred to 
(6) as authority for such a conclusion. What it 
actually proved, however, was that normal persons as 
well as allergic ones frequently show traces of ab- 
sorbed food proteins in the blood. The success of 
Walzer’s e.xperiment depended on the most delicate 
test yet devised for protein, and objectively demon- 
strated in the normal person, what the allergic 
symptoms had long made clear in the highly sensitive 
individual. The primary fallacy here is the assump- 
tion that a minute trace of food antigen absorbed, 
proves that the entire meal is thus absorbed. Oelgoetz 
states specifically that alkali albuminate is absorbed 
and IS present in the blood stream. But it has never 
been found there by Oelgoetz or anyone else. 

Verzar’s work (7) indicates that undigested fats 
are not absorbed. 

Starch is easily detected by a delicate color re- 
action, and if absorbed as such would constitute evi- 
dence in favor of Oelgoetz’s assumption. It has never 
been found in the blood. 

There evidently is no factual basis for the assump- 
tion of extensive food absorption. 

What evidence for digestion taking place in the 
blood stream? The presence of the enzymes lipase, 
amylase, and proteinase. 

What evidence that these are derived from pan- 
creatic juice? Their specific origin has not been well 
established. They may indeed come from the pancreas 
either directly, or by absorption of pancreatic juice. 
The recent work of Crandall, Comfort and Osterberg 
(8, 9, 10) relates high serum lipase with pancreatic 
pathology. The enzymes may also be derived from 
leucocytes. 

Of what significance are these enzymes? In Oel- 
goetz’s hypothesis, the only enzyme of significance in 
food allergies is trypsin, and to be of significance it 
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must be present in concentrations adequate to account 
for the rapid digestion of food proteins. All the data 
indicates clearly that tryptase is present in traces 
only. If the food proteins were extensively absorbed, 
as Oelgoetz asserts, their digestion in the blood would 
be a -very prolonged process. 

On the other hand; the evidence presented by Folin 
(11) and by Van Slyke (12) in 1912 makes it per- 
fectly clear that the digestion of protein in the in- 
testine is rapid and relatively complete, and that the 
products of such digestion, the amino-acids, are the 
materials absorbed. There is nothing in this state- 
ment, however, to preclude the absorption of such 
traces of unaltered or partially digested protein ma- 
terial, as Walzer has demonstrated. 

What evideiice is there that the tissues must be 
supplied with their hydrolytic enzymes from pan- 
creatic secretion? No direct evidence has ever been 
produced. Boldyreff (13) originally advanced this 
hypothesis to account for the disappearance of pan- 
creatic enzymes from the intestine. No tissue enzyme 
studies were made by Boldyreff, though confirmation 
appeared at hand in some of the older literature. We 
have pointed out (14) that the interpretation of this 
older literature is hazardous, inasmuch as there was 
no control of the pH of digests at that time, and the 
characterization of trypsin was necessarily vague. Our 
own experimentation has failed to indicate trypsin in 
tissues in more than traces. The typical proteinase of 
mammalian tissues is cathepsin. Where a tryptase has 
been found, it appears referable to the leucoc^es (15). 

It would be difficult to explain Oelgoetz’s statement 
that heart and brain do not contain the usual tissue 
enzymes. So far as proteolytic activity is concerned, 
they have been shown to resemble other tissues (16, 
17). 

Another unfounded statement is that tissues — other 
than brain and heart — contain "the serum enzymes in 
a concentration exactly one hundred times of that of 
serum.” Considering the difficulty in demonstrating 
even a trace of a tryptase in liver or muscle, this 
should make protein digestion in the blood highly 
problematical. 

What evidence is there that feeding pancreatic 
oizymes leads to their storage in the tissues? Oelgoetz 
states that feeding a commercial trypsin preparation 
to rabbits for a week led to doubling liver trypsin and 
increasing that of the spleen seventeenfold. We have 
repeated this experiment on 19 rabbits fed for periods 
ranging from one to si.x weeks with the same pan- 
creatic preparation recommended by Oelgoetz. Liver, 
spleen, kidneys and muscle tissue were examined by 
standard technique (14) for trypsin. Traces of an 
enzyme acting at pH 7-8 were usually detected. There 
was no more in the experimental animals than in the 
controls. We therefore have been unable to confirm 
the results reported by Oelgoetz. 

HOW IS PANCREATIC HYPOFUNCTION 
DIAGNOSED? 

No direct attempt to correlate blood enzyme and 
pancreatic secretion has been made by Oelgoetz. In- 
stead he describes a test for amylase, and assumes the 
0 her enzymes are invariably comparable in concen- 
ration to it in the blood. The test is an interesting 
ut crude measure of iodine absorption by the serum, 
ctually it js ijQt a test for amylase — since the di- 
gestion of starch is not measured, and amylase, in 



fact, does not give it. Many other compounds un- 
related to amylase do. In the serum, such reducing 
agents as glutathione, and ascorbic acid will take up 
iodine, and so contribute to the test. Whether the test 
measures pancreatic function or not has never been 
determined. All that can be said of it now is that it 
is not a test for amylase, and that its significance re- 
mains to be determined. 

Wluzt evidence is there for believing the three 
enzymes described in blood are invariably present in 
comparable amounts? Oelgoetz presents a table of 
figures which show absolutely no variation in the 
hourly samples assayed for amylase, lipase, and 
trypsin. Considering the methods used, we must 
frankly question the reliability of the results. The 
wide variations recorded by Crandall, Comfort and 
Osterberg (8, 9, 10) for lipase may be cited as re- 
liable evidence against such constancy as Oelgoetz de- 
scribes. Boldyreff (13) also found very considerable 
fluctuations in the blood enzyme concentrations. It 
might further be pointed out that such constancy of 
enzyme level, regardless of time of day or ingestion 
of meals, would itself cast serious doubt on the in- 
testinal origin of the enzymes. 

In concluding this discussion, we should like to 
present in graphic form the proteolytic activity of 
tissues like liver and adrenals. The experimental de- 
tails are in press elsewhere (18) and need not concern 
us here, other than to say the methods used for ob- 
taining the results are recognized as quantitative and 
reliable. 

It will be noted that protein is rapidly and exten- 
sively digested at a pH 3 to 4. This is typical of 
mammalian tissues— including brain and heart— and' 
indicates the enzyme cathepsin. At a pH of 7.5 adrenal 
gland tissue shows no measurable digestion, although 
this is close to the optimum reaction for trypsin We 
conclude there is no detectable tryptase present. In 
the liver, we find a trace of proteolysis at pH 7.5, and 
we assume there may be a trace of tryptase. The'data 
does not prove it, since it may be due to the erept/c 
enzymes known to be present, acting on large mole- 
cular protein fragments already present in the tissue 
at the moment of death, or produced by cathepsin 
during the preparation of the digests. If we were able 
to characterize this enzyme more sharply as a trj’p- 
tase, the data still does not indicate whether it is de 
nved from pancrease, or as is more probable, from 
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leucocytes lodged in the gland. The e.xperiment does 
show how e.\tremely small the activity is which Oel- 
goetz describes as being 100 times that of the blood. 

Finally it may be stated that there is nothing in 
the soundly based facts of the physiology of digestion 
which is diflicult to reconcile with clinical success in 
the use of pancreatic enzymes. It is obvious that a 
deficient digestive mechanism will be slow in the 


cleavage of protein, and so may increase the chances 
of antigenic molecules getting into the blood stream 
from the intestine. When the clinical evidence es- 
tablishes the fact of therapeutic value, there will be 
no difficulty in providing a rational explanation of the 
observation. In the meantime a hypothesis which 
ignores established facts, and substitutes assertion for 
trustworthy evidence should not be taken too seriously. 


REFERENCES 


OclKoetz. A. W.. OelEcclz. P. A. and Wittckind. J.: Studies in 
Food AUtTR'y. A preJiminary report, Ath. J. Dig. Dis. ana 
Nutrit., 1 :7J0. Iit34. . , 

Oelijoctz. A. W., OelKOtitz, P. A. and Wittckind, J. : The Treat- 
mujit of Food Allergy and Indigestion of Pancreatic Origin with 
Pancreatic Enzymea. /Im. J. Dig. Dia. and Nutrit,, 2:422, 1935. 

Ocigoetz, A. W., Oelgoetz, P. A. and Wittckind, J. : The pns»n, 
Fate and Significance of the Serum Enzymes, Am. J. Dig. Dis. 
end Nutrit., 3:150, I03C. 

Oclgoetz. A. W.. Oelgoctz, P. A. and Wittckind, J.: Further 
Studic-i in Food Allergy. Medical Record, 143:20, 1936. 

Saiisum, W. : Treatment of Indigestion, Underweight and Allergy 
with Old and New Forms of Digestive Agents. Southwestern 
Medicine, 16:452. 1932. 

Waizcr, il. . Studies in Absorption of Undigested^ Proteins in 
Human Beings: Simple Direct Jlethods of Studying Absorbed 
Protciof*. J. Immunol., 14:142, 1927. 

Veraar. F and McDougall, E. J.: Absorption from the Intestine. 
Longmans, Green and Co., 1936. 

Cherry. I. S. and Crandall, Lathan A.: The Specificity of 
P.incn.atic Lipase, /Irn. J. Physiol., 100:266, 1932. 

Comfort. 51. W. and Osterberg, A. E. : Lipase and Esterase in 
tlie Blood Stream. Their Diagnostic Value in Pancreatic Dis- 
ease. J. Lab. and Clin. Med., 20:271, 1934. 

Comfort. M. W. : Scrum Lipase: Its Diagnostic Value. Am. J, 
Dig. Db. and Nutnt., 3:317. 1937. 


11. Folin. O. and Denis, W. : Protein Metabolism from the Standpoint 

of Blood and Tissue Analysis. J. DioL Chem., 11:87, 161. 527; 
12:263. 259. 1912. 

12. Van Siyke, D. D. and Meyer, G. M. : The Amino-acid Nitrogen of 

the Blood. J. Biol. Chem., 12:399, 1912. 

13. Boldj'refF, W. N. : The Pancreas and General Metabolism. Am, J. 

Dig. Dis. ayid Nutrit., 2:413, 1935. 

14. Bradley, H. C. and Belfer, S. : Pancreatic Enzymes and Tissue 

Metabolism. Am. J. Dig. Dis. and Nutrit., 3 :220. 1936. 

16. Willstiltter, R., Baman. E. and Rohdcwald, M. : Enzymes of the 
Leucocytes. Zcitschr. PhysioL Chem., 185:267, 1929. 

Husfeldt, E. : Proteolytic Enzymes in the Leucocytes of Man. 

Zcitschr. Physiol. Chem., 194:137, 1931. 

Rona, P. and Kleinmann, H. : The Proteinoses Found in the 
Lymph Glands. Biochem. Zcitschr., 241:283, 316. 1931. 
Kleinmann, H. and Scharr, G. : Proteolytic Enzymes in the 
Leucocytes of Different Animals. Bioehem. Zeitschr., 251:275; 
252:146. 1932. 

16. Gibson. C. A.. Umbreit. F. and Bradley. H. C. : Autolysis of 

Brain. J. Biol. Chem., 47 :333. 1921. 

17. Chen. K. K. and Bradley, H. C. : The Autolysis of Muscle. J. BioL 

Chem., 69:161, 1924. 

18. Bradley, H. C. and Belfer, S. : The Autolysis of Adrenal Glands. 

J. Biot. Chem., 1938. (In press) 


Pain In Carcinoma of the Stomach: Preliminary Report 

By 
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P AIN is onu of the most frequent symptoms of 
intra-abdominal pathologic conditions. Curiously 
and unfortunately, it is one of the least understood of 
all of the manifestations of disease. Many of the 
problems relative to pain will be clarified not by the 
study of laboratory findings, but rather by the study 
of data obtained through careful evaluation and cor- 
relation of the painful experiences of patients with in- 
spection of the lesions which actually had been re- 
•sponsiblc for these symptoms. Thus, information of 
academic importance as well as of clinical usefulness 
may become available. In the hope that some such in- 
formation might be obtained, we undertook to study 
a large series of cases of carcinoma of the stomach. 
Only such cases were accepted for study in which 
carefully t.aken histories were available, fairly definite 
locidization of pain occurred and the nature and extent 
of tile pathologic process had been studied at the time 
of laparotomy or necropsy. Unfortunately, patients 
who have carcinoma of the stomach often present 
them.selve.s for the first time with all of the evidence 
of a Ic.sion which has progressed to the state of in- 
operability. In some cases, no evidence of the presence 
of this disease was available from the history alone. 

e are reminded of the instance of one woman who, 
during the cour.se of routine physical examination, 
insisted on having a roentgenologic e.xamination of 
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her stomach performed because she had “a hunch that 
there might be something wrong there.” Roentgen- 
ologic examination, in this case, gave evidence of 
rather extensive carcinoma of the stomach but, even 
after this information was available, neither were we 
able to elicit any definite symptoms suggesting the 
presence of this disease, nor did physical examination 
in any way suggest abdominal malignancy. 

In this paper, it is our intention to discuss briefly, 
a few types of malignant lesions that involve the 
stomach and to consider how carcinoma of this organ 
might be productive of the symptom of pain. Before 
proceeding to the discussion of the mechanics of the 
production of pain in cases of gastric malignancy, it 
might be well to review briefly some of the pathways 
which can be taken by such impulses traveling be- 
tween the stomach and the patient’s consciousness. 

PATHWAYS OF PAIN CONDUCTION FROM 
THE STOMACH 

Painful impulses arising in the stomach may origi- 
nate in the wall of the organ, pass along the sensory 
bundles in the sheaths of the splanchnic nerves, cross 
through the white rami communicantes of the thoracic 
nerves along the posterior roots, and thus reach the 
posterior horn of the spinal - cord. Pain also may be 
projected to the spinal cord over the sensitive cei'e- 
brospinal somatic nerves, branches of which supply 
the parietal peritoneum, the mesentery of the bowel 
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and the retroperitoneal tissues. If lesions involve the 
upper portion of the stomach, some impulses undoubt- 
edly reach the central nervous system through the 
phrenic nerves. There are several other pathways 
whiph may be of some slight importance; these are 
the ganglionated sympathetic chain or the aortic 
ple.xuses from which impulses may reach the spinal 
cord through the rami communicantes. In all proba- 
bility, the three more important pathways of con- 
duction are the splanchnic nerves, the sensitive cere- 
brospinal somatic neiwes, and, in cases of very high 
gastric lesions, the phrenic nerves. 

MECHANICS OF PRODUCTION OF PAIN BY 
GASTRO-DUODENAL LESIONS 

It is important to have some conception of the 
mechanisms involved in the production of pain caused 
by lesions involving the stomach and it should be 
mentioned here that there are still many une.xplain- 
able phenomena relative to this subject. The discus- 
sion of pain arising from involuntary organs demands 
the consideration of certain fundamental biologic 
phenomena relative to the phylogenetic development of 
the nervous system as a whole. In order to evoke the 
appropriate responses to varying external environ- 
mental changes, the surface of the body is endowed 
with end organa receptive to certain special types of 
.stimuli acting on the body from without. The stimulus 
evokes a sensation which reaches the brain through 
afferent nerve fibers. Each type of sensation has its 
own afferent system of nerve fibers coursing along 
well known paths in the central nervous system. A 
stimulus mediating the sensation of pain, then, en- 
ables the organism to respond appropriately by cai’ry- 
ing out a defensive reaction, the character of which 
depends on the source and seriousness of the painful 
stimulus. Similarly, in order to evoke the appropriate 
responses to varying internal environmental changes, 
the alimentary canal is endowed with an afferent 
"pick-up” system receptive, in turn, to certain special 
types of stimuli to which its environment exposes it. 
A stimulus mediating the sensation of pain again 
spells a threat to its integrity and evokes responses 
accordingly. It is obvious, however, that the high 
degree of specialization involved will make the stimuli 
which are adequate for the production of pain on the 
surfaces of the body more or less meaningless when 
operative on the gastro-intestinal tract. Tactile sensi- 
bility is entirely lacking in the viscera and thermal 
sensibility is almost lacking; pain cannot be produced 
by pinching or cutting the abdominal viscera. The 
presence of disease, however, by causing a disturbance 
of the function of the organ concerned does supply the 
adequate stimulus to evoke a sensation which the 
higher cerebral centers interpret as pain. It is im- 
portant to realize that sensations resulting from the 
normal physiologic processes of the stomach are re- 
layed through the same pick-up system to the central 
nervous system but the sensations so evoked fail to 
reach the discriminative cortical centers of the brain 
unless the stimulus is unduly strong, when it again 
becomes adequate to evoke subjective appreciation. 

The adequate stimulus is assumed to be an increase 
m pressure within gastro-intestinal segments, which 
r^Mults from stretching or contraction of the circular 
nber.s of the viscus. It has been suggested that, in the 
stomach, this spasm can be the result of hyperacidity 
Which acts as a trigger mechanism that sets in motion 


spasm which, in turn, may constitute a stimulus en- 
tirely adequate to be appreciated as pain. Further- 
more, stretching of muscles or contracting fiber could 
be incident to bombardment of peristaltic waves 
against an obstructing or partially obstructing 
segment anywhere in the bowel. This could be caused 
by organic obstruction or by functional or sphincteric 
spasm of any circular muscle. 

It is apparent that when lesions progress beyond 
the confines of the intestine and invade neighboring 
tissues which are innervated by branches of the spinal 
sensory nerves, the stimulus adequate to provoke a 
sensation of pain will be the same stimulus adequate 
in other regions of the body similarly innervated. 
Dragging on a mesentery will evoke a painful re- 
sponse, for the same reason. 

One of us (1) studied a large series of surgically 
verified peptic ulcers in order to ascertain the behavior 
of pain under various histopathologic conditions. This 
study revealed that a clearly defined uncomplicated 
ulcer produces diffuse epigastric distress, a purely 
visceral phenomenon manifesting itself over splanch- 
nic paths only. Obstructing lesions associated with 
vigorous peristaltic activity produce the familiar 
colicky pain which again is splanchnic in nature and 
is felt diffu.sely in the epigastric region. With invasion 
in the progress of perforation of the tissues surround- 
ing the wall inhabited by peptic ulcer, it seems to us 
that the warnings of the traumatizing effect of such 
invasion would be conducted over the somatic nerves 
guarding these tissues. Since these nerves are sensi- 
tive to many stimuli in addition to the adequate 
stimulus producing pain along the splanchnic route, a 
syndrome less rhythmic and less clearly defined than 
the syndrome caused by uncomplicated ulcer will be 
produced. Thus, we felt that disturbed syndrome of 
ulcer, that is, one in which the symptoms are mainly 
or wholly carried by the somatic nerves, easily could 
be assumed to have received the predominance of 
impulses arising outside the wall of the bowel over 
branches from this system of nerves; whereas, re- 
ception of sensations over the plexuses of the splanch- 
nic nerve not distracted by a mixture of impulses 
arising over the somatic nerves conceivably might be 
assumed to produce the pain-food-ease sequence so 
characteristic of uncomplicated duodenal ulcer. 

In cases of perforating peptic ulcer a shift of pain 
from its original site into secondary regions was noted 
frequently. In cases of duodenal ulcer the character- 
istic shift of pain was toward the right costal margin ; 
in cases of gastric ulcer, this was usually toward the 
left costal margin; in cases of jejunal ulcer, the most 
frequent secondary region of invasion was to the left 
and along the umbilicus, even e.xtending as far as the 
inguinal regions. Morley (2) interprets this behavior 
of pain as the result of impulses received by the 
sensory spinal nerves and transmitted to the super- 
ficml branches of such nerves. This shifting distress 
he classifies as “referred pain.” Regarding the origin 
of such pains, he stated that “referred pain only arises 
from irritation of nerves which are sensitive to those 
stimuli that produce pain when applied to the surface 
of the bodj'.” He assumed that tissues .such as the 
mesentery, mesocolon, and abdominal wall are inner- 
vated by the sensory spinal nerves, a presumption 
which clinical experience would lead us to assume to 
be entirely reasonable. 



73-1 


American Journal op Digestive Diseases 


THE PHYSIOLOGY OF PAIN AS APPLIED TO 
CARCINOMA OF THE STOMACH 

Palmer (3), in discussing the various factors which 
he felt entered into the production of pain in eases 
of carcinoma of the stomach, thought them to be 
irritation of the pain-producing mechanism by acid, 
tension of muscles, and, probably, malignant infiltra- 
tion of the nerve fibers. We believe that the painful 
symptoms of carcinoma of the stomach utilize for 
their interpretation conduction pathways and me- 
chanics of the production of pain similar to those 
which produce pain in cases of peptic ulcer and in 
cases of lesions of the bowel generally. We can see no 
pathologic or physiologic reason why this should not 
be so, and clinical study of a large series of cases of 
carcinoma of the stomach would seem to bear out the 
.assumption. 

The two important methods of the production of 
pain then would be, first, visceral phenomena utilizing 
the splanchnic pathway and i-equiring an adequate 
.stimulus and, second, somatic phenomena which would 
utilize the spinal sensory group of nerves and re- 
quiring only the pain-producing mechanism productive 
of distress of the surfaces of the body. In order to 
.as-sume a vi.sceral phenomenon, it would be necessary 
to postulate stretching or contraction of the muscular 
fibers within the gastric wall. In the case of ulcers, 
it is probable th.at acidity is one of the trigger 
mechanisms which sets this in motion. Because acidity 
is frequently low or absent in cases of carcinoma of 
the stomach, it is clear that the splanchnic phenomenon 
which otherwise might become .a manifestation of this 
di.sease probably would be absent. In other instances, 
particularly tho.so in which acidity is adequate, the 
cli.stress of carcinoma is indistinguishable from that 
produced by peptic ulcer. Relief is obtained in the 
.same way and the pain often originates some time 
following meals, as it does often in cases of benign 
ga.strie or duodemal ulcei-. This, in all prob.ability, is 
a visceral phenomenon. 

Occasionally, carcinoma of the stom.ach is productive 
of gastric retention. This may be owing to several 
eau.scs, such .as actu.al obstruction at the pylorus or 
secondary pylorospasm related to lesions anywhere in 
the stomach. This, again, would be a splanchnic 
phenomenon which might arise at any time during the 
digestive cycle. 

With the e.xtensive inv.asion of the gastric w.all and 
perigastric tissues by progression of the malignant 
lesion, somatic pathways would be invaded. In such 
in.st.anc(‘s. pain can be produced even though the .ade- 
quate stimulus required to initiate the splanchnic 
phenomenon were lacking originally. It seems particu- 
larly notice.able that, when there is evidence of an in- 
llammatorj* reaction in addition to that of malignancy, 
such le-sions produce more severe pain which includes 
tenderness and. often a shift of pain into secondary 
regions, as well as pain occurring at night. On the 
other hand, it can bo seen readily how carcinoma of 
the stomach might progress to a veiy serious degree 
belore either the splanchnic or somatic mechanisms of 
production of pain could be set in motion. The shift 
of pain into the loft shoulder .and neck would be the 
result of a direct inv.asion of ti.s.sue innervaated by the 
phrenic nerve. 

SUBDIVISION OF .M.-\TERI.\L FOR STUDY 

In reviewing the histories of the c.ase 3 under con- 


sideration, we tried to subdivide these into several 
groups. This was done in order to place in separate 
categories, as much as possible, histories of cases in 
which similar .characteristics regarding symptoma- 
tology or pathology were apparent. Group 1 contained 
cases in which lesions usually were diffuse but were 
nonpenetrating and nbnobstructing. Pain was notably 
absent. Group 2 contained cases in which lesions were 
associated with obstruction. Group 3 contained cases 
in which the lesions were penetrating. This group was 
subdivided as follows: (a) cases associated with 
normal or high levels of gastric activity, presenting 
pain often indistinguishable from that of benign pene- 
trating lesions; (b) cases associated with an inflam- 
matory reaction surrounding the lesion with or with- 
out the presence of free hydrochloric acid, and (c) 
cases without inflammation in the region of the lesion 
and with low acidity or none. Pain usually was mild 
or absent. Group 4 contained cases of miscellaneous 
lesions not classified in the above subdivisions. In a 
subsequent publication these various types will be con- 
sidered in greater detail. 

REPORTS OP ILLUSTRATIVE CASES 

Case histoi-y illustrating group 1. Until two months 
prior to coming to the clinic, this patient had been con- 
sidered perfectly well. Lately, he had lost weight and 
strength. Except for vague epigastric distress after eat- 
ing and marked anorexia there were no other digestive 
disturbances. The total gastric acidity was 8; hydrochloric 
acid was absent. Roentgenologic examination revealed ex- 
tensive carcinoma of the stomach. 

At exploration, there was a huge, irregular tumor just 
proximal to the pylorus, extending along the lesser curva- 
ture to the cardia. About the only region not involved was 
a small portion along the greater curvature at the cardia. 
Metastatic lesions were not discoverable at operation. 

Except for the systemic manifestations this patient 
had but little to suggest serious organic disease. The 
vague epigastric distress and the anorexia might well 
have been of no serious significance. In this case, thei'e 
was an absence of free hydrochloric acid so that the 
trigger mechanism which might result in gastric 
spasm was absent. There was no appreciable inflam- 
matory reaction surrounding the lesion and no ob- 
struction. In this case, therefore, neither somatic nor 
splanchnic mechanisms of pain would seem to be 
seriously involved and, consequently, there might well 
be no local manifestations of the disease. Unfortu- 
nately, this type frequently proceeds to the stage of 
inoper.ability without the production of any local 
symptoms. 

Case history illustrating group 2. A man, aged sixty- 
eight years, had lost weight, strength and appetite gradu- 
ally for a year and a half. Five months prior to exami- 
nation at the clinic, he had diarrhea for four or five days. 
For three weeks prior to registration, he complained of 
griping midepigastric pain which was not projected in 
any direction commencing an hour and a half after meals 
and relieved by vomiting. The material vomited at times 
contained food eaten the day before. Nausea and anorexia 
had become very marked in this period. The total gastric 
acidity was 36. Free hydrochloric acid was present. One 
thousand cubic centimeters of gastric contents were re- 
covered by intubation. There was roentgenologic evidence 
of dilatation of the stomach and obstruction of its outlet. 

At operation, carcinoma was found at the pylorus 
causing obstruction of the outlet of the stomach. Metas- 
tasis had occurred to lymph nodes (adenocarcinoma grade 
3 on the basis of 1 to -1), but the stomach was freely 
movable. 
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This case seems to illustrate a splanchnic type of 
phenomenon which might be set in motion by any ob- 
struction of the outlet of the stomach. With inter- 
ference to the normal peristaltic movements, bombard- 
ment against the closed pylorus might readily be as- 
sumed to produce increased tension or constriction of 
circular fibers in the wall of the stomach sufEcient to 
produce symptoms. Because of early production of 
distress and because of the fact that these lesions 
frequently involve the pyloric region, the degree of 
operability is usually quite high. 

Case history illustrating group 3 (a). A man, aged 
thirty-nine years, had symptoms dating back three months. 
He complained of gas and a localized region of epigastric 
pain the size of a dollar. This pain was projected upward 
from this region into the thorax, particularly the left side. 
The pain commenced two hours after meals and was re- 
lieved by food and soda. He was awakened by it usually 
around midnight and again around two o’clock in the 
morning. Eating eased the pain promptly. There was 
partial relief when he restricted his diet. The total gastric 
acidity was 80 and free hydrochloric acid, 68. There was 
an ulcerating lesion on the posterior wall of the greater 
curvature on roentgenologic examination. 

At operation, a mass 10 by 12.5 cm. was found on the 
posterior wall of the middle third of the greater curva- 
ture; the mass had perforated the transverse mesocolon, 
requiring excision of part of the large bowel. Partial 
gastrectomy was performed. Pathologic examination of 
one of the nodes gave evidence of carcinomatous involve- 
ment. Following his discharge, he never regained his 
strength. Three months later, after an enema, severe 
hypogastric pain developed, with generalized abdominal 
soreness and fever. He returned for further examination 
at which time a diagnosis of generalized peritonitis was 
made. Meanwhile, a lymph node had become apparent in 
his axilla which, on biopsy, was found to be carcinoma, 
grade 4. 

The dual mechanism of the production of pain is 
illustrated equally well in this case. The penetrating 
features are predictable by the nature of the pain and 
its characteristic radiation into secondary regions. 
The gastric acidity was high. In addition to the usual 
pattern of somatic pain, there is the episode of acute 
perforation with involvement of the peritoneum and 
its associated clinical picture. 

Case history illustrating group 3 (b). A man, aged 
fifty-nine years, had symptoms for only one month. These 
consisted of epigastric pain especially at eleven o’clock in 
the morning and at four o’clock in the afternoon; partial 
relief was obtained by taking soda. When severe, the pain 
Was projected through the body to the inferior angle of 
the right scapula. There was considerable loss of weight 
and strength. The total gastric acidity \vas 32, free 
hydrochloric acid 20. Roentgenologic examination gave 
evidence of a perforating gastric ulcer on the lesser 
curvature. At operation, a crater 2.5 cm. in diameter was 
found, associated with much indammatory reaction sur- 
rounding the ulcer. On pathologic examination it was 
found to be carcinoma without any apparent involvement 
of lymph nodes. 

This case illustrates adequately the dual mechanism 
of production of pain similar to that so frequently en- 
countered in cases of penetrating benign lesions of 
file stomach. First, there is the usu.al splanchnic 
syndrome characterized by diffuse epigastric distress 
commencing late after meals but relieved by food or 
soda. Second, there is the somatic syndrome resulting 
irom inv.asion of contiguous tissues innervated by the 
spinal sensory nerves. The shift of pain into the 


region of the right scapula, in all probability is owing 
to projection of painful sensations along the entire 
distribution of the particular spinal sensory nerves 
invaded by the inflammatory reaction surrounding the 
ulcer. We have, in our seides, parallel instances, but 
with anacidity, in which an inflammatory reaction in 
regions innervated by the somatic system produced 
similar symptomatology. 

Case history illustrating group 3 (c). A w'oman, aged 
sixty-five years, never had experienced abdominal pain 
except for “soreness of the bowels” of three months’ 
duration and a sense of fullness after a large meal. The 
total gastric acidity was 20, and free hydrochloric acid 
was not present. Roentgenologic examination gave evi- 
dence of a carcinomatous ulcer on the lesser curvature 
involving the lower half of the stomach. 

At operation, the cancer was found to have perforated 
into the pancreas and considerable dissection of the 
pancreas was required to remove the lymph nodes and 
lesions. Pathologically, it was small cell carcinoma and, 
above the ulcer, there was a malignant adenomatous 
polyp. The lymph nodes were not involved. 

This case stands in rather interesting contrast to 
the previous penetrative lesions, in that pain was very 
much in the background despite quite considerable 
penetration into adjoining viscera. It can be assumed 
that all of the factors necessary to condition the ade- 
quate stimulus were not present and it can be affirmed 
rather strongly that acidity is one of those factors. 

SUMJIARY 

In this paper we have attempted to outline in a 
genei’al way the important pathways of conduction of 
pain from, and mechanics of production of pain in, the 
viscera in the upper part of the abdomen. 'The general 
principles involved follow a pattern similar to that 
encountered in cases of benign lesions of the stomach. 
We felt that, if gastric carcinoma superficially invades 
the tissues of the stomach and results in disturbances 
of its normal mechanics, pain may result. This pain 
would utilize pathways coursing along the splanchnic 
vessels. In order to be interpreted as pain, these 
irregularities in mechanics would require an “ade- 
quate” stimulus which, in this ciuse, would be spasm or 
obstruction. If, on the other hand, the lesion burrows 
through the gastric wall into the tissues sui-rounding 
the organ, pain would be relayed to the spinal cord 
over the spinal sensory group of nerves and, in this 
instance, wide distribution and reference of pain may 
be produced. If the lesion invades the regions of the 
distribution of the phrenic noi-ve, pain will be referred 
into the left side of the thorax and to the “peripheral 
distribution” of this nerve which would be into the 
left shoulder and the base of the neck. Such a lesion 
is usually inoperable. Any stimulus which would initi- 
ate the sensation of pain on surfaces of the body also 
could produce pain in penetrating lesions. 

Applying these hypotheses to the problem of pain 
in cases of cancer of the stomach permits an explana- 
tion of the apparent paradoxical behavior of distress 
among patients harboring such le.sions. Who, at opera- 
tion or necropsy has not viewed with surprise tre- 
mendous cancers involving most of the stomach which 
have produced no pain whatsoever? After all, this 
should be no more the cau.se of astonishment than to 
witness surgical procedures on the stom.ach which 
caused patients no pain even though only local anes- 
thesia was used. The mechani.'ims which produce pain 
in such cases depend on the production of an adequate 
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stimulus, such as stretching: or constriction of the 
circular muscular fibers which would require a me- 
chanical disturbance, such as spasm or obstruction. If 
cancer does not set in motion this adequate stimulus, 
it is likel.v to produce no pain whatsoever. If, on the 
other hand, there is mechanical disturbance such as 
interference with normal emptying or invasion of the 
pylorus, pain or at least a sense of epigastric distress 
is likely to be one of the earlier manifestations of this 
disease. 

Cancer of the pylorus therefore is more often amen- 
able to surgical treatment than are other types of 
cancer, not only because of its resectability from a 
physical standpoint but because of the fact that, as a 
rule, it produces symptoms relatively early. Shift of 
pain from original to secondary regions among 
patient.s who have cancer of the stomach is of varying 
significance. In the event that the lesion is small, for 
instance, a penetrating peptic ulcer harboring in its 
depth malignant degeneration associated with hyper- 
acidity, a shift of pain may not be of very serious 
significance. If, on the other hand, the lesion is fairly 
extensive and the patient complains of shifts of pain 
from the oi-iginal into secondai-y regions, the lesion 
will be found to be inoperable in almost all instances. 
This, of course, is owing to the fact that cancer has 
penetrated the wall of the organ and has invaded 
tissues contiguous to the stomach. The shift of pain, 
in .such in.stance.s. is owing to invasion of the spinal 
sensory nerves. 

In a general way, it can be said that cancer of the 
•stomach in which gastric chemistry is normal or is 
elevated i'. n'uch more likely to produce a painful 


syndrome than that in which there is no acidity or 
only a trivial amount of hydrochloric acid. This is 
probably oiving to the fact that the acid acts, as it 
does in cases of benign gastric lesions, as a trigger 
mechanism which initiates spasm and this, in turn, 
is responsible for the sensation of pain. Otherwise 
stated, with the e.xception of pyloric lesions which 
cause early obstruction, the presence of carcinoma of 
the stomach is suspected most usually by its compli- 
cations and its systemic effects when the lesion has 
advanced beyond the bounds of operability. 

CONCLUSIONS 

1. Splanchnic phenomena in cases of carcinoma of 
the stomach do not cause dramatic effects unless ob- 
struction is present. Thus, even extensive cancer of 
the stomach may not produce pain, particularly if free 
hydrochloric acid is present in small amounts or is 
absent. 

2. Somatic phenomena are prominent but because 
they depend on penetration of the lesion beyond the 
confines of the bowel, symptoms are delayed until such 
extension has occurred. For this reason cancer as- 
sociated with pain referred to the thora.x or back, or 
along the distribution of the phrenic nerve is usually 
inoperable. The presence of either free hydrochloric 
acid in the gastric contents or an inflammatory re- 
action in the vicinity of the lesion, or both, may ac- 
centuate somatic pain. 
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* I ' 1 1 E action of acetyl-B-methyl choline chloride 
(mecholyl) on the gastric secretion was first 
studied by Abbott (1). He determined the volume 
and acidity of the gastric secretions in 9 human sub- 
.ioct.s after mecholyl in dosages of 200 to 300 mgm. 
orally and 5 to 10 mgm. subcutaneously. In most cases 
there was a slight to niai'ked increase in acidity and 
ill no instance was there a marked decrease in gastric 
.acidity. There was an increase in acidity in 3 of 6 
vase.s of hypochlorhydria, but he felt that histamine 
wa.s move u-jeful for this purpose. 

I'ergiHon and Smith (2) were the next investi- 
giitors to report on the effect of mecholyl on gastric 
acidity. They reported the abolition of free gastric 
•ic.dity ui .monke.vs when a sufliciently large dose of 
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mecholyl was administered subcutaneously. In their 
cases the total acidity paralleled the free acid curve 
but the total chlorides were unaffected. The mucous 
secretions were increased, particularly, the saliva. 

Myerson (3) and his co-workei's published a report 
on the changes in gastric secretion in physiologically 
normal human subjects following the iniection of 20 
to 30 mgm. of mecholyl subcutaneously. They claimed 
that there was a “diminution or disappearance of the 
digestive secretions, hydrochloric acid and pepsinogen, 
and finally, the appearance of mucin.” They reported 
similar findings with mecholyl by iontophoresis and 
these observations were recorded in a later communi- 
cation (4). They felt that Abbott had failed to use 
sufliciently large doses of mecholyl and thus explained 
the diametrically opposite results. 

Schnedorf and Ivy (5) in a recent publication found 
that mecholyl caused acid secretion in previously an- 
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acidic monkeys. They also reported that these monkeys 
gave an acid response to histamine after mecholyl in- 
jection where they had failed to get such a response 
before. 

It is apparent from these reports that the issue was 
confused. Two groups of investigators working with 
monkeys reported opposite effects of mecholyl on 
gastric secretion; two other groups working with 
human subjects also disagreed. 

In our work on the effect of autonomic drugs on the 
gall bladder (6) and hepatic secretion (7), we were 
impressed by the marked mucinous salivary response 
to mecholyl. This result was obtained in human 
subjects and cats regardless of whether mecholyl was 
given by injection or iontophoresis. The gross physical 
similarity of specimens obtained on gastric or duo- 
denal drainage to the saliva was striking. We also 
found that anaesthetized cats had a definitely respira- 
tory type of death on certain mecholyl dosages and on 
postmortem examination the lungs showed the changes 
characteristic of drowning. These same dosages, how- 
ever, were readily tolerated if a tracheal cannula was 
inserted prior to the mecholyl administration. Thus it 
was obvious that these deaths had been caused by 
rirowning in aspirated saliva and that bronchial se- 
cretion and spasm were unimportant factors. 

Abbott (1) was the only one of the previous investi- 
gators to specifically state that precautions were taken 
against swallowing saliva. We devised the following 
experiments to determine what influence swallowed 
saliva had on the results obtained by other of these 
investigators. 

EXPERIMENTAL FINDINGS 
Aniiiinl Experiments 

Itabbits varying in weight from 2.5 to 3.5 kilograms 


were anaesthetized by the intraperitoneal injection of 
sodium amytal (75 mgm. per kilo.). A tracheal cannula 
was inserted. A No. 18 Levine tube was passed into the 
stomach through the mouth in some; through an opening 
in the portion of the esophagus below the diaphragm in 
others. In the latter group another tube was passed 
partially up the esophagus and in some cases a tube 
passed through the mouth to meet the tube ascending the 
esophagus. Gastric specimens were collected before and 
at intervals after the subcutaneous injection of 2 and ■! 
mgm. of mecholyl. The volume of each specimen was re- 
corded and the free and total acidity determined by titra- 
tion with .02 N sodium hydroxide using Topfer’s reagent 
and phenolphthalein as indicators. The gastric secretion 
was continually tested with congo red paper. 

Because of the persistent gastric residue in rabbits an 
accurate determination of the change in gastric secretion 
was not possible. The gastric secretion was always positive 
with Congo red paper and there was no evidence to suggest 
the outpouring of alkaline and mucinous gastric secretion 
in any great amount. A large amount of saliva was se- 
creted into the oral cavity but this did not reach the 
stomach in the anaesthetized rabbit with or without a 
tube passing down the esophagus. 

Because of residue which was a handicap in the ex- 
periments with rabbits the experiments were repeated on 
cats. Three cats (weight 3 to 3.5 kilograms) wore anaes- 
thetized by intraperiteal injection of sodium amytal (75 
mgm. per kilo.). In all three the gastric contents were 
found to contain no free hydrochloric acid on fasting and 
the condition persisted after subcutaneous injections of 2, 
•1 and 10 mgm. of mecholyl. 

Human Experiments 

A Levine tube was passed in human subiects and each, 
patient placed on his idght side. All of the fasting content 
was aspirated, the quantity noted, and tested with congo 
red paper for hydrochloric acid. An emesis basin was 
placed at the side of the patient’s mouth and ho was urged 
to expectorate all the saliva and to avoid swallowing. 


Table I 

Data on gastric secretion in human subjects following subcutaneous injection of Acetyl B-Methyl Choline Chloride 
(Mecholyl). (Two typical cases) 


Patient lying on right side: 


Patient 


P. K. 

10/22/37 


1 P. K. 11/2/37 


II. K, 11/2 

6/37 


1 

i 

H. R, 12/10/37 



B 


g 

B 

T. 

V. 

Acid 

F. 

T.* 

A. 

T. 

Aciil 
V. F. 

T.* 

A. 

T. 

AcitI 

V, F. 

T.* 

A. 

Tasting 


12 

3C 

54 

! 

0 


10 

61 

77 

1 

0 1 


S5 33 

50 

0 1 


30 61 

75 

0 



25 

mg. 




n 

5 rag. 




25 mg. 


1 


25 mg. 



Spec. 1 

0-2 

10* 

13 

26 

0 

0-2 

3 

30 

53 

0 j 

0-7 

30 30 

51 

0 1 

0-3 

30 33 

45 

0 

Sv^2 

2-25 

G7 

0 

4 

40 

2-25 

75 

0 

9 

64 1 

7-20 

<5 0 

10 

0 j 

3-20 

45 0 

15 

23 

Spec. 5 

25-60 

20 

38 

52 

0 

25-30 

75 

36 

47 

u 

20-26 

90 93 

100 

0 i 

20-30 

25* 66 

77 

0 

SaU\a 

60 

CO 



33 

30 

100 



55 

25 

100 


4S 1 

1 30 

75 


57 


Patient 1} inif on abdomen with mouth gag 

inserted: 













10/ 

27/37 




11/10/37 




11/27; 3' 


1 


12/3/37 



Tasting 


30* 

33 

67 

0 


25 

23 

39 

0 


43 15 

30 

0 


50 61 

75 

0 

ilccholyl 


25 

mg. 




2i 

3 Tag. 




25 mg. 




25 :ng. 



Svrc.1 1 

0-3 

30* 

40 

G4 

0 

0-10 

11 

53 

73 

0 

O-IO 

50 31 

07 

0 

0-7 

37* 71 

87 

0 

Spec. 2 

3-15 

42* 

67 

SI 

0 

10-20 


53 

66 

Q 

10-25 

120 120 

132 

0 1 

7-20 

46 73 

S4 

0 

Spec. 3 

15-35 

33* 

56 

70 

0 

20-30 

4 

S3 

102 

0 




1 

20-30 

15 05 

111 

0 

Saliva 

35 

ISO 



56 

1 

30 

IfeO 



S2 

25 

175 


s; ! 

30 

120 


ei 


f'— alter Mecholyl injoction. V — \ulume in cc. 

T* — total acid, A — ^ ^ amylase activity, • *iair.c-d- 
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Jleeholyl 25 mgm. was injected subcutaneously. Constant 
aspiration was attempted and the contents obtained were 
continuously tested with Congo red paper. The volume of 
the secretion was recorded at intervals and these speci- 


FIO. i* 


ZrrZCT OF i^ZCHODYL OH FREE ACIDITY OP GASTRIC 
COSTD.TS fy.Oi SALIVA IS SVALLOItEO. 


Free HCl 



• The pelnte eloll*4 represent the rid-polnt of the ttae interrel 
during ehleh the epeclnen eas cdllected. 


mens were analyzed for free and total acidity, by the 
method stated above, and for amylase activity by the 
method of starch hydrolysis and sugar determination. The 
total volume of the saliva and its amylase activity also 
wore determined. This e.xperiment was performed 5 times 
on 3 patients. Later the above e.xperiment was repeated 
with theijo same and other patients lying on the abdomen 
with the’’ head low. A mouth gag was inserted to prevent 
sw.rllowing.* These precautions precluded any chance of 
the saliva being swallowed or draining into the esophagus. 
Seven e.vperiments with these modifications were carried 
out on -1 subjects. 

It is apparent from the Table I and Figs. 1 and 2 that 
when the patient lies on his side there is a decrease in 
free acidity which promptly follows the injection of 
mecholyl. The free acidity completely disappeared in 4 
out of 5 experiments and the secretion also changes from 
serous in character to a ropy, mucinous fluid. The actual 
volume changes of the aspirated gastric secretion are 
necessarily inaccurate because of frequent duodenal re- 
gurgitation and occasional incomplete evacuation due to 
mucosal plugging of the Levine tube. When the patient is 
placed on his abdomen, however, and precautions taken 
against swallowing saliva there is an equally prompt rise 
in free acidity with a flow of serous gastric juice following 
a similar injection. 

Gray and Ivy (8) had reported a reversal effect on the 
gastric secretion in gastric pouch dogs. These dogs had 
both vagi cut and were given continuous injections of 
histamine until the gastric secretion was constant in 
volume and acidity. Then the subcutaneous injection of 
0.1 mgm. of mecholyl caused an increase in gastric se- 
cretion while 1 mgm. similarly injected caused a decrease 
in acidity. These investigators felt that this reversal ex- 
plained the alkaline gastric secretions following large in- 
jections of mecholyl observed by Jlyerson and Ferguson 
and Smith. 

Wo feel that it is evident from our experiments that 
25 mgm. of mecholyl injected subcutaneously in human 
subjects has caused neither a marked decrease in degree 
of free hydrochloric acid nor a marked change in charac- 
ter or volume of the gastric secretion when care is taken 
to prevent the swallowing of saliva. It is clear that when 
a inarked change is recorded that it is due to swallowed 
.-aliva. This fact is established by the almost identical 


degree of the amylase activity of the saliva and the gastric 
secretion on several occasions when they were simultane- 
ously collected; it is further borne out by the changes in 
total volume of the saliva, collected after the mecholyl, in 
the same patients, when studied under identical conditions, 
except those modifications designed to prevent the swallow- 
ing of saliva. 

The saliva of the human subjects was studied on several 
occasions. It was found to change in its reaction to litmus 
paper from slightly acid on fasting to alkaline following 
mecholyl injection. On titration with .02 N sodium hydro- 
xide the total acidity was observed to change from 12 to 
4 in some instances and there was in each case a decrease 
in total acidity. The great increase in thick, ropy mucin 
probably acts as both a diluent and buffer. The value of 
this buffer mechanism was demonstrated by mixing in 
vitro various amounts of gastric secretion of known free 
and total acid concentration with the alkaline saliva. In 
these mixtures there was a greater decrease in free acidity 
than the dilution factor, while the total acidity decreased 
more nearly in proportion to the dilution. This greater 
decrease in free acidity is a crude indication of the buffer 
value of the saliva. The great viscosity, tenacity and in- 
complete miscibility of the saliva may account for the 
variation from the predicted decrease in total acidity. 

It appears from our studies that while mecholyl injected 
in this dosage usually caused a slight to marked increase 
in gastric acidity, unless great care was exercised enough 
alkaline, mucinous saliva was swallowed to buffer the 
gastric secretions. It, therefore, seems that if all the 
saliva is purposely swallowed an efficient buffer may be 
available for use in cases of gastric hyperacidity. The 
clinical application of this principle is being investigated. 

CONCLUSIONS 

1. There was no outpouring of mucinous, alkaline 
gastric secretion in 6 rabbits after subcutaneous in- 
jections of 2 and 4 mgm. of mecholyl chloride. 

2. There is no marked change in the free and total 


FIG. 2* 

EFFECT OF UECHOLYL OH FREE ACIDITY OF GASTRIC JUICE 
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acid of the gastric contents in rabbits after these 
dosages but because of large amounts of solid gastric 
residue these figures are not wholly accurate. 

3. In 3 cats no free hydrochloric acid was present 
in the fasting gastric specimen nor did any appear 
after subcutaneous injections of 2, 4 and 10 mgm. of 
mecholyl chloride. 

4. When proper care is taken to prevent the 
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swallowing of saliva there is no marked change in 
character in the gastric secretions in human subjects 
following the subcutaneous injection of 25 mgm. of 
mecholyl chloride. 

5. There is in most instances a slight to marked 
rise in free and total acidity following such an in- 
jection. 

G. There is a marked increase in flow of saliva 
which becomes mucinous and more alkaline. 

7. The accidental swallowing of less than one-half 
of the saliva more than neutralizes the rise in gastric 
acidity and the purposeful swallowing of the entire 


amount is suggested as a possible therapeutic measure 
in cases of hyperacidity. 
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I. INTRODUCTION 

G astric analysis is used today almost universally 
as an aid in diagnosis. Nevertheless, there is 
an e.xceedingly widespread dissatisfaction w’ith It, 
amounting with many individuals and institutions to 
a forthright negation of all but a modicum of diag- 
nostic significance. Why is this so, and what does it 
portend for the future of gastric analysis? And what, 
if anything, can bo done about it? As workers in a 
research- laboratory devoted entirely to gastro-in- 
testinal physiology and its clinical applications, we 
realized that this is one of the foremost problems 
which we face today'. The matter is vital beeau.se 
eveiy effort at studying gastric physiology in the 
human — both normal and pathological — must ulti- 
mately be based on the procedures of clinical gastric 
analysis. 

Hence, we started last year a series of investigations 
in an effort to work out a procedure which may prove 
more satisfactory to clinicians and research worker’s 
alike. For this purpose it was essential to have sharply 
defined in our minds the present trends in gastric 
analysis procedure. The latter, in turn, necessitated a 
thorough historical survey of the problem in all its 
phase.s, in order that we might attain some liistorical 
perspective on our subject. A search of the gastro- 
enterological literature of the last GO years yielded 
enough material for a monograpli rather than a short 
paper on the subject. Hence the present report will be 
devoted chiefly’ to the ci’iticisms which have been 
leveled against present procedures and to the develop- 
mental trends which are already discernible in re- 
sponse to these criticisms. 

Taking an airplane view of the entire span of 
gastric analysis procedure, we perceive four well- 
defined periods of development. These periods may be 
characterized as follows: 

,LaboraU)rU-a of Tho Mount SinnI Uoapital. New York City, 
k VoriM in by a irrant’from the Kriodsam FoundaU'on, 

^ installment. The article will be oon- 

tt,* Tv ” early Uiue. The bibUostraphy wvll accompany tbe final 

• t> 

nbbreviatod form before the .\mcricun G.'ulro-Er.ter- 
eu,. iVt « Atlantic City. N. J.. May 2-3 {l'j3r(. 

-utmitioU June 20. 1038. 


1. The primitive, non-diagnostic period (up to 
1883) 

2. The single specimen, diagnostic period (.1883- 
1914) 

3. The fractional analy’sis period (1914 to date) 

4. A period of physiological analysis. 

These subdivisions are clearly differentiated by' the 
development of a new technique in each case, yet it 
must be noted that chronologically they overlap to a 
considerable degree. Thus the primitive period gave 
way' to the early diagnostic period with the introduc- 
tion of a well-defined test-meal and the rubber stomach 
tube; fractional analysis, in turn, was made possible 
by the development of the fine, soft rubber catheter; 
the modern trend away from a search for simple clear- 
cut diagnostic procedures and toward an analytically 
physiological view of the patient is characterized by a 
statistical outlook. The extent to which the individual 
periods overlap in time will become apparent- as we 
proceed. 

II. THE primitive. NON-DIAGNOSTIC 
PERIOD (UP TO 1883) 

Interest in the secretory producU of the gastric 
mucosa was but sporadic until relatively recent times. 
Robertson (113) quotes Van Helmont (1C48) as 
writing of an acid ferment responsible for digestion. 
In 1692 Viridet obtained gastric juice for gross study 
by killing animals for this specific purpose. Sixty’ 
year.s later (1752) Reaumur studied the gastric juice 
of birds by inserting a sponge into the stomach and 
e.xpres3ing the juice after its withdrawal. Ilummi 
gastric juice was first studied carefully by Reu.ss 
(1760) in instances where it could be obtained from 
individuals capable of vomiting on request. 

These studies belong to the archaic period of the 
study of gastric .secretion, which preceded the dis- 
covery of hydrochloric acid in the stomach by Prout 
in 1821. Not until 1833 do we encounter the first ex- 
perimental effort.s on humans in the classical studies 
on -Alexi.s St, .Martin; and ten years later the experi- 
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mental approach in gastric physiology was initiated 
by Bassow and Blondlot who duplicated the St. Martin 
gastric fistula in animals. Thereafter, forty years were 
to pass before human gastric juice became readily 
available for careful study. During this period the 
first lines of analysis of the problems of gastric se- 
cretion were gradually laid down on the basis of 
animal e.xperimentation by Klemensiewicz and Heiden- 
hain. It was during this period, also, that technical 
advances in the vulcanization of rubber — initiated bj' 
Charles Goodyear in 1844 — first made possible the 
clinical use of the stomach tube. 

The stomach tube owed its introduction into medical 
procedure to it.s therapeutic possibilities rather than 
its applicability to -diagnostic medicine. According to 
Garrison (48) the principle and practical application 
of the stomach tube, or stomach pump, probably 
evolved before 200 B.C. Its utility in withdrawing in- 
gested poisons was recognized by Monroe Secundus in 
17G7, and John Hunter (1790) utilized it to feed a 
patient with an esophageal obstruction. In this 
country it wa.s first used by Physick, who employed it 
for purposes of lavage in cases of poisoning. 

A further and important extension of its use is due 
to Kussmaul (1869) (74) who aspirated the stomachs 
of patients with pyloric obstruction due to duodenal 
ulcer, thu.s attording symptomatic relief and prolong- 
ing the live.s of many of them. Despite the frequency 
with which he obtained gastric juice by means of these 
aspirations, hi.s interests were so obviously therapeutic 
that he apparently never examined the contents chemi- 
cally and he recorded only the moi-phological elements 
and the gross physical characteristics of the fluid. 
However, as a result of the work of so famous a 
clinician from an internationally known clinic, the 
therapeutic application of the stomach tube soon be- 
came very popular. 

HI. THE SINGLE-SPECIMEN, DIAGNOSTIC 
PERIOD (1883-1914) 

It was only four years later, in 1883, that the possi- 
bilities inherent in the stomach tube for diagnostic 
purpo.ie3 were first reported. In this year von Leube 
(77) aspirated stomachs after ingestion of a standard- 
ized meal — priraai-ily for the purpose of determining 
the amount of residue but also to determine the con- 
centration of acid and pepsin. His interests were 
chiefly those of a physician interested in gastric diag- 
no.stics, and as such he devoted his attention to the 
degree of digestion of the test-meal as well as to the 
amount which remained in the stomach after a given 
time interval. In this way he thought to obtain a 
picture of the digestive and motor capacities of the 
stomach in various disorders. 

This elementary physiological point of view, which 
wa.s lo.st for several decades but is now cropping up 
again, is based on the following reasoning: The com- 
position of the g.astric contents at a given time is de- 
pendent on a large number of interrelated variables. 
It is obvious that the most important e.xtra-gastric 
lactnrs which determine this composition are the 
stimulus (i.e., the test-meal) and the time interval be- 
tween it.s application and removal of the .specimen. 
With these factors kept constant, the only uncontrolled 
variables pre.sumably were those inherent in the status 
of the gastric mucosa, and thus the result of the 
test would reflect the pathological changes in these 
^ariables .and so yield information of diagnostic value. 


For a standard gastric stimulus, . von Leube used a 
mixed meal consisting of beef bouillon, a beef steak, 
pureed potatoes and one slice of white bread. This 
was ingested in place of the usual noon meal, and after 
a seven hours’ fast the gastric residue was aspirated 
and examined for food residues as well as for the 
presence of acid and pepsin. In this fashion he was 
able to evaluate the motor function of the stomach as 
well as its capacity to secrete in response to a standard 
test-meal. 

Despite von Leube’s interest in the secretory pheno- 
mena, his main objective was to establish the empty- 
ing capacity of the stomach — in which he undoubtedly 
succeeded from the practical point of view. For the 
purpose of testing gastric motility, von Leube’s test 
meal was very satisfactory. He performed only a 
single aspiration; probably that was all that could be 
tolerated by his patients because of the large, stiff 
tube which he used. In spite of this, the technique 
became extremely popular on the- continent, due in no 
small measure to the efforts of Ewald, Boas and Riegel 
at further standardization and simplification of the 
test-meal. Beyond such changes in the nature of the 
stimulus, and the reduction in time interval from 7 
hours to 1 or one-half hour, these latter investigators 
contributed very little to the procedure introduced by 
von Leube — although their studies were numerous and 
well conducted. Concerning the nature of these test- 
meals more will be said later. 

As early as 1891, however, the need, for clinical 
purposes, of a more dynamic picture of the course of 
the secretory, digestive and motor characteristics of 
the stomach began to be realized. In that year Hayera 
and Winter (56), using the Ewald-Boas test-meal and 
the tube in vogue at that time, aspirated gastric con- 
tents of fasting patients; aspirations were performed 
at 30 minute intervals after the administration of the 
test-meal until the stomach was empty. They plotted 
curves of free, total, and combined acidity and thus 
succeeded in combining the chemical and motor test- 
meals in a single examination. In 1895 Schiile (121) 
performed a similar study in which he reduced the 
interval between aspirations to 15 minutes. These 
were the sole studies of their kind until the twentieth 
century when advances in rubber technology made it 
possible to create a tube which could be more readily 
used for this purpose. 

IV. FRACTIONAL ANALYSIS PERIOD 
(1914 TO DATE) 

The need for a simple method of following the 
course of gastric secretion and digestion could be met 
only by the development of more fle.xible tubes of 
smaller caliber, than those employed by von Leube, 
Ewald, etc. Although Gross (55) used such a tube in 
1893, it was not until 1912 that its systematic use 
became general. In that year Bhrenreich (35) using 
such a flexible, narrow rubber tube with the Ewald- 
Boas test-meal, followed the example of Winter and 
Hayem and of Schiile and withdrew small specimens 
for analysis at 10 minute intervals following in- 
gestion. The procedure did not become popular, how- 
ever, until 1914 when Rehfuss (110), in this countiy, 
described his well-known tube. With this innovation, 
one m.ay say that the modern period of gastric analysis 
was truly under way. In the years that followed, the 
tube was modified by numerous investigators, such 
modifications usually involving the shape, size and 
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fenestration of the tip. An extensive historical review 
of the various modifications may be found in a recent 
article by Moses Einhorn (37). In ail essentials other 
than the composition of the test-meal the principles and 
procedures established by Rehfuss have remained un- 
chanKed, until this very day. 

The usual tube is about 1 meter long with an outer 
diameter of 6-7 millimeters. Its tip is formed by a 
stainless metal (gold-plated) bucket. The tube is 
marked off at 50, 65 and 80 centimeters from the tip 
and it is usually introduced to the 65 centimeter mark 
for gastric analysis. The test-meal varies with the 
preference of the clinician. It is woi’thy of note that 
the modern period of fractional analysis has concerned 
itself mainly with secretory phenomena and only to a 
lesser extent with the motor activity of the stomach. 
One manifestation of this is the fact that the noon 
and evening test-meals have virtually been discarded 
and only a breakfast test-meal is now employed. 

Apart from the nature of the test-meal stimulus, 
the procedures involved are always essentially the 
same. The tube is swallowed while the patient is in 
the fasting state, and special attention is given to the 
complete e.\'pectoration of saliva. The fasting contents 
are aspirated and set aside for chemical analysis, 
after noting its gross physical characteristics such as 
volume, color, odor, presence of mucus, blood, or bile. 
The test-meal is then administered, either by ingestion 
or by passage through the tube, and at regular inter- 
vals thereafter specimens are removed for chemical 
analysis. This may be done in either of two ways : 

(1) The procedure employed by Rehfuss, which is 
to withdraw only 10-15 cc. each time. 

(2) A modification introduced subsequently, 
whereby the entire contents of the stomach is removed 
each time, mixed thoroughly, and all but 10-15 cc. re- 
turned through the tube. In either case the procedure 
is continued untii the stomach is empty. In aspirating, 
only the gentlest of suction is applied, with the aid of 
a glas.s syringe, in order to avoid trauma. 

The failure of the single specimen type of gastric 
test-meal to yield accurate diagnostic information was 
felt even by the earliest workers. Even Hayem and 
inter, and Schiile felt that although the composition 
of the gastric juice obtained one hour after the in- 
gestion of a test-meal had considerable practical 
significance, the results were frequently indecisive 
ond difficult of interpretation. Also, the problem of 
gastric activity presented a two-fold aspect: a secre- 
tory and a simultaneous motor. It was in order to 
study the variations in intensity of these two 
lunctions throughout the course of digestion that they 
conceived the idea of the fractional test meal. 

The concept basic to these newer efforts, never ex- 
plicitly formulated by these early workers, w’as that 
"hereas variations from normal gastric function 
luight not be readily discovered by means of the single 
^pecmien technique, the fractional method was capable 
demonstrating pathological variations in the ability 
u the disea.sed gastric mucosa to respond to a 
ii^t) ®firdulus. It was hoped that such variations 
1 le response of the gastric mucosa to a standard 
■ imufiis Would prove to be representative of its work- 
g c.apacity, and hence would permit a cla.«sification 
gastric secretory beh.avior. Amplification of this 
ea culmiiuated in the formul.ation of the several 
•‘iocretory activity, characterized by the 
gi'ce of acidity and of pepsin activity attained by 


the several fractions removed in the course of a single 
analysis. These categories possess the now universal 
designations of hyperchlorhydria, isochlorhydria, 
hypochlorhydria, achlorhydria, and achylia. .Another 
classification, designated hyiier-, hypo-, and apepsia is 
now obsolete. Emptying time, when it was considered 
at all, was characterized as hyper- or hypomotile by 
the time required for the test-meal to disappear from 
the stomach. With the creation of such divisions, 
based on the quantitative measurements of time and 
acidity, efforts were made to correlate the various 
gastric disorders with these classifications. In this 
way it was hoped that the procedure of fractional 
analysis would yield information concerning the phy- 
siological components of gastric pathology, just a.s 
radiographic and gastroscopic e.xaniinations demon- 
strate the anatomical components. 

With the introduction of the small caliber tube into 
clinical work by Rehfuss, there ensued a wave of en- 
thusiasm for the diagnostic value of the procedure. 
The ease with which the analysis could be performed 
was especially potent as a factor in its universal 
adoption. Shortly after its initial acclaim, however, 
various criticisms began to be leveled at the procedure 
from different directions. The bases of these criticisms 
may be summarized as follows: 

(1) The stimulating action of the tube itself on 
the gastric mucosa, merely by mechanical action. 

(2) Dilution and neutralization of the gastric juice 
by saliva. 

(3) The psychic effect of the presence of the tube 
in the mouth and throat. 

(4) Dilution of gastric juice by the test-meal. 

(5) Variations in composition of the gastric con- 
tents at different levels in the stomach. 

(6) Irregular duodenal regurgitation, resulting in 
dilution and neutralization of the stomach contents. 

(7) Variation in secretory response ascribable to 
differences in composition of the test-meal stimulu.s. 

(8) Wide day-by-day variations in the type of 
cuiwe obtainable witli any one “normal” individual; 
and the occurrence of “normal" curves in cases of 
obvious gastric disease, and of “abnormal” curves in 
healthy individuals. 

With the exception of the last, all of these criticisms 
were met by Rehfuss and his associates by the follow- 
ing argument. It is the presumption of these criti- 
cisms that the aim of a fractional analysis is to give 
a picture of the secretory activity of the stomach. 
This is not so. To quote Rehfuss himself (110), it is 
to study the entire work of the stomach and, by corre- 
lating its manifestations with gastric pathology, to 
set up a diagnostic test in terms of this work. By the 
work of the stomach he meant the result of alt the 
numerous proce.sses which operate in “the reduction 
of a heterogeneous mixture of footlstulfs into a homo- 
geneous chyme." The summation of all these proce.s 3 es, 
he contended, is adequately indicated by the acidity 
curve, the degree of chymification, the emptying time, 
and the visual evidences of pathology obtained by 
gross and microscopic inspection. 

The last criticism, however, the basis of which may 
bo summarized by the expre.-sion “normal biological 
variation,” could not be coped with by Rehfuss. How 
can we hope to classify disea.^e on the basis of a par- 
ticular tc.st when the responses of normal and diseased 
stomachs to that test are not constant and quanti- 
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tatively distinct from each other — in short, when theie 
is no correlation betiveen pathology, roentgenographie 
observations, and the chemical results of the fiactioiml 
analysis. For this reason more than any other, the 
hope of clinicians that fractional analysis would afford 
a simple diagnostic procedure was doomed to failure. 

In spite of their cognizance of this failure, many 
gastro-enterologists have continued to use the 
fractional technique. This may be due in part to 
lingering hopes, and in part to the feeling that the 
Rehfuss method remains a valuable aid to diagnosis. 
The numerous and continued efforts at refinement of 
the fractional technique which are apparent in the 
literature, however, betoken something far more im- 
portant ; namely, that the procedure is gradually being 
transformed into an instrument of precise physiolo- 
gical research concerning the individual component 
elements of gastric behavior. The modern clinician is 
becoming aware that there is no short road to diag- 
nosis and that he can understand his patient only by 
comprehending the latter’s individual physiological re- 
.sponses. This, we believe, is the beginning of a new 
scientific period in clinical gastric analysis. Before 
discussing it, however, we must first describe the 
historical development of test-meals and of the 
chemical-analytical methods which are employed 
today. 

V. TEST-MEALS 

Of all the many test-meals which have been and still 
are employed for gastric analysis, the '“test break- 
fast” proposed by Bwald and Boas (41) in 1886 takes 
precedence as a standard. Previous to this (1883), we 
find the following mixed meals which were proposed 
for the study of emptying time or of digestive activity, 
in contradistinction to secretory activity per sc. The 
"dinner meal” of von Leube (77) consisted of soup, 
beef steak and white bread, and was aspirated after 
seven hours. A similar mi.xed meal consisting of veal, 
white bread, and other foodstuffs was employed by 
Ewald and Boas (40) in their early work (1885), but 
it was soon discarded for the similar “test breakfast” 
as we now know it. About the same time, Riegel (112) 
used a mixed meal of 400 cc. of soup, 200 gm. of beef- 
steak, 50 gm. of white bread, and 200 cc. of water; 
this also was aspirated for examination seven hours 
after ingestion. The mixed “evening test-meal,” pro- 
posed by Boas in 1894 (14) was also intended to be 
chiefly a test of motor sufficiency; but because of its 
inadequacy it was subsequently improved by the addi- 
tion of a tablespoonful of currants (Strauss (130)), 
six prunes (Bourget (19)), or 1-2 grams of bismuth 
subcarbonate (Robin (114); Grandauer (54)). 

The Ewald meal as it is used by various workers 
today — ^which differs from these others in being de- 
signed for secretory as well as motor studies — ^varies 
widely in its composition. It may consist of any one' 
of the following solid foods, accompanied by a fluid; 
bread, white bread, toast, rolls, sweetened or unsweet- 
ened crackers of various kinds— all either buttered or 
unbuttered and in quantities which vary from 30 to 
70 grams. The fluid poiffion of the meal may be either 
water or tea (without sugar and cream), in volumes 
which vary from 200 to 500 cc. According to Lyon 
(84) , however, Ewald himself used 50 grams of bread 
or roll and 350 cc. of water, but in their original 
paper Ewald and Boas used 35 grams of white bread 
with two glasses of tea or 400 cc. of water. Numerous 


modifications of this meal have been inti’oduced be- 
cause it is non-palatable and does not develop psychic 
secretion, e.g., arrow-root cookies as used at the Mayo 
Clinic (Eusterman and Balfour (39)) and shredded 
wheat biscuits or soda crackers as recommended by 
Crohn (26) for office use. 

From the very beginning these dietary test-meals 
found disfavor among clinical workers because of their 
complexity, and especially because of their content of 
solid substances. Also, reliable determinations of 
acidity in these mixtures were well nigh impossible 
unless each fraction was filtered, but this also intro- 
duced an error because of the difference in titre before 
and after filtration (Pfaundler (104), Vos (138)). 
Hence, in an effort to use a dietary substance which is 
entirely fluid. Talma (133) in 1895 administered 
through the stomach tube 3 per cent Liebig’s extract 
which had previously been neutralized with NaOH. 
Since then this meat extract preparation has been em- 
ployed in various concentrations and volumes by 
numei’ous investigators (Mintz (95), Skaller (127), 
Lewin (80), Martini and Beck (87) and Wilhelmj 
(139)). Similai-ly, the original oatmeal test-meal of 
Boas was made popular in this country by Crohn and 
Reiss (27) in 1917 ; four years later Ryle (116) intro- 
duced it into England. In 1910, Fuld (44) proposed 
a solution of caramel, 1 tablespoonful in 200 cc. of 
water; and in 1928, Orlawsky (100) used a drink con- 
taining cabbage juice — but neither of these has found 
very wide application. In a desire to use a pure 
chemical substance which is also, to some extent, 
dietary in nature, Kast (67) proposed the use of 
alcohol in a concentration less than ten per cent, since 
at this dilution acid but no mucus is stimulated. It 
was not until 1912, following its use by Ehrmann 
(36), that the alcohol meal became really popular and 
was used by such notable workers as Killing (71), 
IFonkhaus (145), Katsch and Kalk (68), Bloomfield 
and Keefer (12), and Vandorfy and Varady-Borbely 
(136). In spite of its very extensive use, however, the 
claim has been made repeatedly that alcohol is non- 
physiological and irritating — both of which conten- 
tions may be questioned — and hence should be aband- 
oned. As a substitute for it, Katsch and Kalk (69) 
introduced the use of caffeine which they believed to 
act directly on the secretory glands; in this they 
probably followed Strauss (129) in his use of tea for 
its caffeine content. This substance has also been used 
by Schwab (123) , among others, but as yet it has not 
become popular. It must be noted that, for any one 
of these various test-meals, the volumes and concen- 
trations employed by the several workers who used 
them show considerable differences. 

In contradistinction to the dietary motor test-meals 
previously described, the fluid test-meals were intro- 
duced with a view to evaluating the secretory response 
of the patient. Hence, the question naturally arises: 
How do these several fluid test-meals compare with 
each other in respect to their stimulatory activity? 
This problem has been carefully investigated in several 
laboratories, using the fractional technique, and the 
results indicate that 5 per cent alcohol, bouillon, tea 
and caffeine all give essentially the same results (Din- 
kin (32) , Garbat (47) ) . What lack of agreement was 
observed may well be attributed to the normal daily 
variation of the patient or to the variations involved 
in the removal of individual specimens during any one 
analysis. Furthermore, comparison of these test-meals 
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with plain water, cold or warm, tap or distilled — a 
test-meal first proposed by Bergeim, Rehfuss and 
Hawk (10) and used by iMoffatt, Mitchell and Powell 
(96) without any stimulatory results — suggested that 
the special test substance in each case was contribu- 
ting nothing to the stimulatory action of the water 
itself. Hence, in spite of Crohn’s preference for a 
food substance because of its slight gustatory at- 
tractiveness (26), it would seem that the plain water 
serves all the functions of these other test-meals ; and 
since it is mechanically and chemically simplest of all, 
it would appear to be the one logical substitute for the 
purposes of gastric analysis. This conclusion may be 
objected to on the ground that plain water serves only 
as a mechanical stimulus to secretion and not as a 
chemical stimulus (Lim, Ivy and McCarthy (82)). 
But if the special chemical stimuli present in these 
various test-meals are contributing little or nothing 
to the secretory process, as appears likely from the 
observations reported, then why use them at all? This 
question cannot be answered now, but it is certainly 
one which merits e-xperimental consideration. 

From time to time fluid test-meals have been ob- 
jected to because their emptying time, in general, is 
considerably less than those reported with the Ewald 
meal; sometimes it is even less than do minutes 
(Garbat (47)). Also, it is claimed by many workers 
that duodenal regurgitation is much greater with a 
fluid meal than with a solid one, but this difference 
may he entirely illusory because of the presence of 
the bread much in the latter. (Dinkin (32), Garbat 
(47), Gaither (45)). On the other hand, they point 
out a number of distinct advantages possessed by 
fluid meals; (1) They are homogenous and contain 
no sediment which might interfei'e with studying the 
cellular elements or in titrating. (2) They are free 


from alkaline salts which might reduce the total 
acidity values, and some of them have no elfect on the 
free acidity either. (3) They can be removed more 
easily through a small duodenal tube than can a bread- 
containing mixture. (4) Above all, they permit of a 
degree of standardization and of purity such as cannot 
possibly be attained with a food te.st-mcal. 

Unfortunately none of the fluid meals give any re- 
liable indication of the emptying time in tho.se cases 
which show retention for one hour or more. In the 
case of the Ewald or other food-containing test-meals, 
the amount of meal retained after, say, one hour was 
usually taken as an inde.x of emptying time. With the 
use of fluid test-meals this criterion is frequently' im- 
' possible; to offset the difficulty, it has been proposed 
from time to time that a small amount of some colored 
substance be incorporated before administration, in 
much the same way that raisins and currants were 
added to solid meals. To this end Ehrmann (36) 
used a few drops of methylene blue. Boas employed 
chlorophyll, Skaller (127) inti'oduced phenolphthalein 
(which becomes colored on alkalinization) and Lewin 
(79) a few drops of phenol i-ed. Absence of indicator 
substance noted by qualitative examination of succes- 
sive specimens indicated the time at which the last 
traces of test-meal had left the stomach, i.e., the 
emptying time. 

In view of the possibility' that minute amounts of 
the indicator may adhere to the gastric wall for some 
time after the bulk of the test-meal pa-sses through 
the pylorus, we believe that such a qualitative tech- 
nique is unsatisfactory. Instead, the situation calls 
for a quantitative evaluation of the test-meal residue 
in each fraction — a procedure which we will discuss 
more fully below. 

(To Be Continued) 
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0 ^'_ a theoretical basis a high protein diet should 
favorably influence the symptom-complex of 
peptic ulcer. Proteins can neutralize acids by their 
acid-binding properties. Peptic activity can be in- 
hiuited by the acid-combining properties of proteins 
or by the "competitive retardation’’ of the products of 
peptic digestion of proteins. Again, proteins supply 
oniple amino acids and would restore a deficiency be- 
lieved by many to be a causative factor in the pro- 
duction of peptic ulcer. 

High protein diets have been advocated in the pa.st 
oy Lenhartz, Wagner, Kaufman and others (1). With 
. advent of the Sippy regime of milk and cre.am, 
irequent feedings and alkalies, the protein diet lost its 
popularity. 
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Recent animal experiments seem to indicate that 
proteins play an important role in the production and 
prevention of experimental ulcers. Hoelzel and Da 
Costa (2) and Weech and Paige (3) have shown that 
a deficiency of protein in animal diets results in 
gastric ulcer formation. In our own experimental in- 
vestigations (4) we have .shown that supplementary 
protein feedings in animals prevented e.xqierimentai 
“pepsin-hydrochloric acid’’ g.a.stric ulcers. 

CLINICAL STUDY 

On the basis of the above considerations we began 
the administration of a high protein diet to patients 
with peptic ulcer and studied the effect upon the be- 
havior of the dise.a,se. 

A group of forty patients with a clinical hi.‘<tory 
and roentgen-ray corroboration oz peptic ulcer was 
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selected from our gastro-intestinal clinic. The average 
duration of symptoms with remissions, was eight 
years and varied from one to thirty-one years. Three 
of the group received no previous treatment, whereas 
the others had been on an alkali-diet regimen on more 
than one occasion. The patients were given a bland, 
high caloric, and high protein diet consisting of ap- 
proximately 150 grams of protein, 100 grams of fat 
and 200 grams of carbohydrate. The proteins were 
given in the form of lean boiled meat, chicken, cottage 
cheese, milk and unflavored gelatin U. S. P.* 

Gelatin was selected as the added protein because of 
its availability, relatively low cost, non-toxicity, and 
the ease with which it lends itself to frequent ad- 
ministration. The gelatin was supplied in blank envel- 
opes, each containing eight grams, and was to be taken 
hourly, between feedings, in one-quarter glass of 
water for seven doses daily. The amount of eight 
grams was given, more for convenience, since it is the 
regular commercial size, than for any other arbitrary 
reason. Most patients tolerated the gelatin well, while 
some disliked the taste but made no other complaints. 

All patients were ambulatory throughout the study 
and were seen weekly at the clinic for folloiv-up care. 
These patients were observed for a period of one year 
and throughout this study no medication, except oc- 
casional cathartics, was given. 

The patients were questioned at each clinic visit in - 
regard to change of symptoms, particularly relief from 
pain. The results have been classified in three groups. 
The first consisted of twenty-eight patients who had 
immediate relief of all symptoms. Most of this group 
stated that under this regimen they felt much better 
than with the alkali-diet treatment which they had had 
during previous relapses. The second group consisted 
of eight patients who had “fair” results. In this group 
the high_ protein diet with frequent feedings gave 
them no better nor worse results than the alkali-diet 
regimen. The third group of four patients had no 
improvement. The records of these patients show that 
at no time had their symptoms been controlled either 
by alkalies or foreign protein injections. The con- 
tinued use of the high protein diet by the patients who 
were improved was stressed and but few recurrences 
were noted throughout the year. 

X-ray studies on these patients showed a disappear- 
ance of the original niche in many instances. In 
others we observed slight or no change in deformities. 

In accord with other investigators we found that the 
objective findings on the roentgenograms did not 
always parallel the symptomatic relief. 

Gastric analyses on some of these patients, using 
the double, histamine test and gelatin, showed that 
there was a long period of binding of both free hydro- 
chloric acid and pepsin. Work along these lines is 
being continued and will be published in a subsequent 
paper. 

Table I shows the immediate results in patients on 
a high protein diet when compared with results of 
diet-alkali treatment. 

DISCUSSION 

It has often been stated, that patients with peptic 
ulcer can be fed almost anything, and a certain 
number will respond favorably. Spontaneous allevia- 
tion of symptoms in peptic ulcer patients extending 
over a long period has been reported by Emery and 
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Monroe (5) in as many as forty per cent. It is, how- 
ever, striking that in our group of forty patients 
about ninety per cent were symptomatically improved 
and remained so for a long period. This is higher than 
their group of spontaneous remissions. The mechan- 
ism of this favorable effect is not clear. Several possi- 
bilities suggest themselves. It is possible that in our 
group, because of the high caloric diet, the patients 
gained weight and overcame any tendency to under- 
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With High 

Protein Diet 

With Diet- 
Alkali Treatment 


Number 

Per Cent 

Number 

Per Cent 

Number of 
patients 

40 


37 


Symptom free 

28 

70.0 

13 

35.13 

Moderate 

improvement 

8 

20.0 

11 

29.73 

Unimproved 

4 

10.0 

13 

35.13 

Total 

improved 

36 

90.0 

24 

64.9 


nutrition. A high protein diet may increase the for- 
mation of bile salts (6) which in turn may relieve 
symptoms in certain patients (7) . The frequent feed- 
ings of protein which in this study was gelatin, ap- 
parently caused more prolonged neutralization of the 
gastric juice. It is also possible, as pointed out by 
Pottenger (8) that gelatin, by its hydrophilic colloid 
action, lessened gastric irritation by absorbing the 
digestive secretion of the stomach. Gelatin is a good 
source of glycine, which, as shown by Brand, et al (9), 
is a good muscle and tissue builder, and may favoi’- 
ably influence the healing of a peptic lesion.’ 

SUMMARY AND CONCLUSION 

1. Based on results in the production and the pre- 
vention of experimental gastric ulcer in animals, a 
high protein diet was used in the treatment of forty 
patients with peptic ulcer. 

2. The high protein regimen consisted of a mixed 
diet with hourly feeding of gelatin between meals. 

3. Symptomatic relief was noted in ninety per cent 
of patients studied. 

4. The theoretical considerations for the use of 
high protein diets are presented. 

5. We feel that this method, though not considered 
as a specific, has a definite place in the management 
of peptic ulcer, especially so in cases that do not re- 
spond to drug therapy. 
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P HYTOBEZOAR (food-ball), while not common, 
occurs frequently enough to justify its consider- 
ation in the differential diagnosis of obscure gastro- 
intestinal conditions. There is no characteristic 
symptomatology. It may simulate ulcer, gall bladder 
disease, or gastric carcinoma. In general, epigastric 



Fig. 1. X-ray showing an indefinite irregularity along 
the lesser curvature. 

pain is an outstanding feature, and hemorrhage may 
occur (1). 

.Y characteristic filling defect is frequently seen by 
X-ray (2, 3, 1, 5, G, 7), and the correct diagnosis is 
usually made before operation. However, if the mass 
is small and the p.atient a large, heavy-set individual 
with a stomach liigh up under the diaphragm, the 
diagnosis by X-ray is rendered more difficult and 
sometimes impossible. 

Direct in.spection of the interior of the -stomach is 
obviously of the greatest value in such cases, and by 
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procedure can be carried out tvith relatively little dis- 
comfort or danger to the patient. The first case of 
phytobezoar to be visualized through the gastroscopo 
was described in 1936 by Moersch and Walter (8). 
The case reported in this article is, so far as can be 
determined, the second to be diagnosed by gastroscopy. 

CASE REPORT 

W. T. H. (History No. 9761S). A 52 year old white 
travelling salesman enteied Duke Hospital on February 
18, 1938, giving a history of epigastric distress over a 
period of two years. The onset of his illness w.i.s gradual. 
He first complained of gas and fullness in the upper 
abdomen with a dull aching pain in the epigastrium, 
coming on at any time and not related to meals or re- 



Fig. ,3. X-ray showing filling defect near the pyloru*. 


Iievcd by food. He soon began vomiting with each attack, 
which afforded immediate relief, but the attack.s increased 
m severity. On one occasion, one week before admis-vion, 
he vomited a small amount of dark blood and later had a 
tarry stool. He had lost about forty t»ound.s since the 
onset of hia illiuss. 
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was 72% (11.2 grams), and the red count 4,200,000. The 
Wassermann reaction was negative. Stool examination 
showed a 4-plus Benzidine. Urinalysis was negative. A 
tentative diagnosis of carcinoma of the stomach was made. 

Gastro-intestinal X-ray examination, on February 24, 
showed a 30 7o gastric residue and an indefinite irregu- 
larity along the lesser curvature (Fig. 1). There was no 
filling defect. Gastric analysis revealed 60 degrees of free 
HCl. The stomach contained a large amount of gas. 

Gastroscopy; On February 25, a Wolf-Schindler flexible 
gastroscope was passed and the interior of the stomach 
examined. A large black mass (Fig. 2A) was seen which 
was smooth and glistening and apparently 3 to 5 cm. in 
diameter, It seemed to be attached to the posterior wall 
and did not move on rotating the patient. Gastroscopy 
was repeated 5 days later, and the mass was observed in 
the pyloric canal (Pig. 2B). 

On March 3, the gastro-intestinal X-ray series was re- 
peated. There was no evidence of ulcer though a filling 
defect, not seen in the first examination, was observed 
near the pylorus (Pig. 3). 

Operation: On March 7, under spinal anaesthesia, Dr. 
George Joyner removed the foreign body with ease. The 
patient had an uneventful convalescence and has been en- 
tirely symptom-free since the operation." ■!« - ' 

Pathological Report (Dr. Phillip Parsons). Gross ap- 
pearance: The specimen (Pig. 4) measured roughly 9x4x3 
cm. It was very black on the surface, but the inside was 
a light brown and granular. Microscopic section: Vege- 
tabie matter with many fat cells. 

Chemical analysis (Dr. Haywood Taylor). This ma- 
terial gives no test with the usual protein reagents. There 
is a small amount of fatty material, and it is partially 
soluble in the usual cellulose solvents. It gives a good test 


for lignin, and apparently the material is of a woody 
substance. 

DISCUSSION 

The development of a food-ball in the stomach is 
frequently associated with the ingestion of persim- 
mons. This patient stated that he eats at least a quart 
of persimmons every fall, and has done so for the past 
thirty to forty years. 

While the diagnosis can usually he made hy X-ray, 
still there are cases in which no filling defect can' be 
detected even after a most careful examination. In 
such cases, the diagnosis could be made readily by 
gastroscopy. 

SUMMARY 

A case of phytobezoar, in which the diagnosis was 
made by gastroscopy and confirmed by operation, is 
reported. The importance of gastroscopy as a diag- 
nostic procedure in obscure gastro-intestinal con- 
ditions is emphasized. 
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Ulcerative Colitis of 28 Years’ Duration With Recovery 

By 

WILLIAM Z. FEADKIN, M.D. 

BROOKLYN. NEW YORK 


HE pu^ose of this paper is to present a case of 
ulcerative colitis which was etiologically undiag- 
nosed for 28 years. Because of the long duration of 
the illness, the nature of the infection, its many in- 
teresting manifestations and the complete recovery, 
the case is worthy of record. 


♦Prom the Department of Medicine, Division of GastroEntcrology. ai 

Bactcrioloey, Jew! 

Submitted April 27, 1936. 


REPORT OF cilSE 

History: On May 12, 1930, M. P., white male, age 50 
years, was admitted to the gastro-intestinal clinic of the 
Jewish Hospital of Brooklyn, complaining of a bloody 
diarrhea of 23 years’ duration. He gave tKe 'following 
history: 

In January, 1907, a few weeks after his marriage at 
the age of 27, he was stricken 'with a bloody diarrhea asso- 
ciated with severe pains in the lower abdomen and sacral 
region. He was admitted to a hospital where his blood, 
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Fi?- 1. 1931. Opaque enema study. Spastic cecum, 
transver-so and descending arms. Complete loss of normal 
haustration. Coarse irregular peristalsis, finer movements 
of colon lost. Incompetent ileocecal valve with consider- 
able of the clysma in the ileal coils. 

Urine and .stools were examined but nothing of significance 
lias found. After eight days he was discharged with less 
abdominal iiain though tho diarrhea continued. Private 
physicians were consulted who repeated stool e.vaminations, 
but no causative agent was discovered. X-ray studies 
ahoMcd tho dise.ise to bo a colitis. Countless medicaments 
Were prescribed but without benefit. The patient learned 
by e.\perience that castor oil controlled the bowel dis- 
ch.arBC3^ for as long as one week. In later years however, 
'■lea this remedy did not control tho diarrhea. Tho rectal 
dticharges wore often so spontaneous that tho di.stance 
from the adjoining room to tho bathroom required too 
much time to cover without soiling his clothes. The use 
ef specially tailored water-proof trousers en.ablcd him to 
to keep his business appointments. Five year.s after the 
envet of the illness, at the ago of 32, the patient developed 
u generalized eczema over the entire body, a bilater.al 
cwmatous blepharitis, and sycosis barbae of tlie chin. 
*013 skin condition continued for 23 years and only disap- 
peared for short periods of time about every two or three 
>*ars in spite of .ill types of medication. In 191 1 a hemor- 
rioidcctomy wa.s performed at Bellevue Hospital. The 
apparently healed well and the patient 
ought that he had less blood in the stools following the 
o^'ration. In the winter of 1929 ho lost .ill his hair due 
,, 'cstcular and pustular eruption of the scalp. Towards 
Ibe winter as the lesions healed his hair grew 
Mt*'' advice of physicians he had all hU teeth 

tacted m order to remove all possible foci of infection. 
,, Remaining history was of no imporLince. The 
, always well and could not account for the 

. / rcc of the infection. He was married. His wife was 
h-A*’ j. gave birth to six children during her 

■"* ailment and .ill are well. Xo one in the 

sutleretl with diarrhea. The f.imilv history 
WM irrelevant. 

u patient was treated at tho g.i-stro-inte.Ain.il clinic 


for a period of 15 months. Diagnoses were made at various 
times of chronic nonspecific ulcerative colitis, achylia 
gastrica, pancreatic dysfunction, fermentative dyspepsia, 
and emotional diarrhea. Therapy for Uiese conditions was 
inelTcctive. 

First Admission; On August 19, 1931, tho patient was 
admitted to tho In-patient department for further .study. 
His temperature, pulse and respirations were normal. He 
was em.iciatcd but well oriented and cooper.itivc. His 
hearing was somewhat impaired. "The positive findings 
were mainly tho.se of generalized eczema, chronic ecze- 
matous bilateral blepharo-conjunctivitis, sycosis barb.ie, 
hypertrophied tonsils, toothle.--s gums, postnasal drip, 
emphysema of chest, marked left lower qu.idrant tender- 
nes.s, and right inguinal hernia. A gastro-intestin.il 
roentgen study in the clinic on March 17 and again in tho 
In-patient department on August 22 produced similar 
plates (Fig. 1). The largo bowel emptied in 21 hours 
indicative of liyper-peristaksis. There was complete loss 
of haustrations and a marked irregularity of it.s lumen 
indicating an advanced stage of colitis. Tlie enema passed 
through an incompetent ilco-cccal valve. The entire colon 
from rectum to cecum took part in the pathological 
proccs.s. (Stool e.xaminations were done on the same days 
with the barium X-r.iys and therefore invalidated the 
stool studies). The proctoscopic e,vamination levealed an 
edematous, reddened, dillusely ulcerated mucous membrane 
not characteristic of a specific infection. 

Laboratory Studies: Examination of the blood revealed 
a hemoglobin of red blood cells 1,130,000, white blood 
cells 6,800 with poljmorphonuclcar cells OT'ii, lymphocytes 
28Cc, cosinophiles 2C'c, mononuclears 37c, W.i.ssermann 
and Kahn te.sts negative: blood sugar 10.5 mg., urea 
nitrogen 9 mg., creatinine 1.0 mg. The urine aiwlysi.s was 
normal. Repeated stool examinntion.s were ncg.itive for 
ova or parasites. Gastric analysis revealed a free hydro- 
chloric acid of 12 and a tot.il acidity of 20. Duodenal 
aspiration showed an occasional white blood cell and epi- 



big. I.o,i Colitis ar.p.\rcnlly ccnlioHctl with rolita- 
tson of .•jorra.-il roarki.ngs thrcugkouU Note normal cecum 
and the well di lined rigalar h.au!ilrati«.is of the trans-.or>e 
ana Jocvnuini* 
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thelial cell, and was steiile on cultuve. There was no 
trypsin or amylase present. Basal metabolic rate was 


The patient was discharged with the diagnosis of 
chronic nonspecific ulcerative colitis and referred to the 



Fig. 3. 1934. Coarse peristalsis with loss of normal 
haustration again present (see Fig. 1) recurrence of 
colitis. 


Out-patient department for further care. A colon study 
on July 19, 1932 (Fig. 2) revealed marked anatomical im- 
provement even though the patient still complained of 
diarrhea. The haustrations returned and were well marked 
and regular. The smooth rigid tubal outline could not be 
seen. 

The patient was treated for the generalized eczema of 
the body in the Dermatology clinic from the time of his 
admission to the Out-patient department in May, 1930. 
The results were discouraging with all types of internal 
and external medications. From May to October, 1933, he 
was given weekly intravenous injections of sodium iodide. 
Although the skin condition did not show improvement the 
diarrhea stopped for five months — for the first time since 
the onset of his illness. In view of the etiology later found 
the effect of the sodium iodide on the diarrhea is interest- 
ing. Iodine is an excellent amebicidal drug. Potassium 
iodide orally had no effect on the diarrhea. 

Second Admission: It occurred to some of the clinicians 
that reduction of the acivity of the thyroid gland might 
also diminish peristalsis. The patient was therefore hospi- 
talized on June 15, 1934, and given X-ray therapy to the 
thyroid. Six treatments were given without the slightest 
benefit. On June 23, 1934, another colon study with a 
barium enema revealed the smooth tubal appearance of 
marked’ inflammation (Fig. 3). There were no signs of 
haustrations and marked narrowing and irregularity of 
the lumen could be seen. The picture was similar to that 
seen in 1931. 

In July, 1934, the writer described an instrument (1) 


by means of which exudate could be aspirated from the 
ulcers under direct vision through the sigmoidoscope. The 
patient was therefore called back to the clinic for further 
etiologic investigation by this method. On July 8, 1935, 
an aspirated specimen obtained from the ulcerated lesions 
under direct vision through the sigmoidoscope and immedi- 
ately' examined on a warmstage microscope revealed 
numerous motile amebae of the histolytica type. This 
solved a veritable mystery of 28 years’ duration. 

Third Admission: On the following day the patient was 
readmitted to the hospital for anti-amebic therapy. An 
electrocardiogram revealed myocardial damage. The cardi- 
ologist felt however that emetine hydrochloride given 
under close observation was not contraindicated. The drug 
was given intramuscularly in doses of one grain for ten 
days. The diarrhea stopped promptly and the patient was 
discharged two weeks after admission. Carbarsone, grains 
four, B.I.D. for ten days, then Vioform, grains four, six 
times daily for sixteen days were given orally in the Out- 
patient department with complete recovery. The patient 
gained 25 lbs. within nine months, and noted gradual 



Fig. 4. ' 1938. Tubular bowel, peristaltic tone lost, lumen 
narrowed, haustrations missing. Atonic colon, secondary 
to chronic colitis. Note involvement of upper sigmoid in 
pathological process. 

disappearance of the skin lesions. On April 30, 1936, in 
the clinic, sigmoidoscopic examination revealed a smooth, 
finely scarred granular mucosa without evidence of con- 
gestion, petechiae, or ulcerations. He was last seen at the 
presentation of his case to the Staff Society on January 
II, 1938, feeling perfectly well. He had gained almost 70 
lbs. in weight and had not suffered -^vith the skin lesions 
since the specific treatment was instituted. A barium 
enema on this day showed a smooth, narrowed, shortened 
colon completely lacking haustral markings (Fig. 4). 

IVhile the patient was in the hospital an experiment was 
carried out which definitely and completely proved that 
stool examinations as done I’outinely in many hospitals are 
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thelial cell, and was sterile on culture. There was no 
trypsin or amylase present. Basal metabolic rate was 

The patient was discharged with the diagnosis of 
chronic nonspecific ulcerative colitis and referred to the 



Fig. 3. 1934. Coarse peristalsis with loss of normal 
haustration again present (see Fig. 1) recurrence of 
colitis. 


Out-patient department for further care. A colon study 
on July 19, 1932 (Fig. 2) revealed marked anatomical im- 
provement even though the patient still complained of 
diarrhea. The haustrations returned and were well marked 
and regular. The smooth rigid tubal outline could not be 
seen. 

The patient was treated for the generalized eczema of 
the body in the Dermatology clinic from the time of his 
admission to the Out-patient department in May, 1930. 
The results were discouraging with all types of internal 
and external medications. From May to October, 1933, he 
was given weekly intravenous injections of sodium iodide. 
Although the skin condition did not show improvement the 
diarrhea stopped for five months — for the first time since 
the onset of his illness. In view of the etiology later found 
the effect of the sodium iodide on the diarrhea is interest- 
ing. Iodine is an excellent amebicidal drug. Potassium 
iodide orally had no effect on the diarrhea. 

Second Admission: It occurred to some of the clinicians 
that reduction of the acivity of the thyroid gland might 
also diminish peristalsis. The patient was therefore hospil 
talized on June 15, 1934, and given X-ray therapy to the 
thyroid. Six treatments were given without the slightest 
benefit. On June 23, 1934, another colon study with a 
barium enema revealed the smooth tubal appearance of 
marked’ inflammation (Fig. 3). There were no signs of 
haustrations and marked narrowing and irregularity of 
the lumen could be seen. The picture was similar to that 
seen in 1931. 

In July, 1934, the writer described an instrument (1) 


by means of which exudate could be aspirated from the 
ulcers under direct vision through the sigmoidoscope. The 
patient was therefore called back to the clinic for further 
etiologic investigation by this method. On July 8, 1935, 
an aspirated specimen obtained from the ulcerated lesions 
under direct vision through the sigmoidoscope and immedi- 
ately examined on a warmstage microscope revealed 
numerous motile amebae of the histolytica type. This 
solved a veritable mystery of 28 years’ duration. 

Third Admission: On the following day the patient was 
readmitted to the hospital for anti-amebic therapy. An 
electrocardiogram revealed myocardial damage. The cardi- 
ologist felt however that emetine hydrochloride given 
under close observation was not contraindicated. The drug 
was given intramuscularly in doses of one grain for ten 
days. The diarrhea stopped promptly and the patient was 
discharged two weeks after admission. Carbarsone, grains 
four, B.I.D. for ten days, then Vioform, grains four, six 
times daily for sixteen days were given orally in the Out- 
patient department with complete recovery. The patient 
gained 25 lbs. within nine months, and noted gradual 
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Fig. 4. 1938.- Tubular bowel, peristaltic tone lost, lumen 
narrowed, haustrations missing. Atonic colon, secondary 
to chronic colitis. Note involvement of upper sigmoid in 
pathological process. 

disappearance of the skin lesions. On April 30, 1936, in 
the clinic, sigmoidoscopic examination revealed a smooth, 
finely scarred granular mucosa without evidence of con- 
gestion, petechiae, or ulcerations. He was last seen at the 
presentation of his case to the Staff Society on January 
11, 1938, feeling perfectly well. He had gained almost 70 
lbs. in weight and had not suffered with the skin lesions 
since the specific treatment was instituted. A barium 
enema on this day showed a smooth, narrowed, shortened 
colon completely lacking haustral markings (Pig. 4). 

fVhile the patient was in the hospital an experiment was 
carried out which definitely and completely proved that 
stool examinations as done routinely in many hospitals are 
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frequently misleading and embarrassing to the clinician. 
The following table presents the facts : 


Aspirated 

Exudate vs Stool Specimen 


Aspirated 

Stool 


Specimen 

Specimen 

July 8, 1936 

amebae 


July 11, 1936 
July 12, 1936 

amebae 

negative 

July 13, 1936 
July 22, 1936 

amebae 

negative 


COMMENT AND SUMMARY 
This patient suffered with ulcerative colitis for 28 
years. The etiology of the disease remained unde- 
termined until material for examination was aspirated 
directly from the ulcers and immediately examined on 
a warmstage microscope. The routine stool examina- 
tions were unreliable and misleading. The liver, al- 


though a common secondary site of amebic infection, 
resisted pathologic amebic invasion. The generalized 
eczema of the skin as well as the acute dermatitis of 
the scalp with temporary loss of hair may be at- 
tributed to the effect of the parasite or its toxins. It 
is of interest to note that the intravenous administra- 
tion of sodium iodide controlled the diarrhea for a 
period of five months. This would suggest its use in 
the more protracted cases of amebiasis where the 
parasites have migrated to the liver and other organs 
and where the use of emetine is contraindicated. 

This case also shows that an amebic infection of the 
colon may for a short period of time spontaneously 
regi-ess to a state of practically normal roentgenologic 
findings. 
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Treatment of Operable Rectal Cancer in Poor Surgical Risks 

By 

GEORGE E. BINKLEY, M.B. (TOR.) 

NEW YORK. NEW YORK 


O NE of the main obstacles to routine successful 
treatment of operable rectal cancer is the inability 
of certain patients to withstand the most appropriate 
forms of rectal resection. This inability, which >3 
largely determined by old age, or age associated with 
heart, lung, kidney, metabolic or other chronic di.s- 
ease, varies considerably in a miscellaneous group of 
patients. Due to this variation, patients may be con- 
veniently separated, as to the possibilities of with- 
standing treatment, into four groups, good, medium, 
poor and bad surgical risks. This classification is 
based upon a careful history and detailed physical and 
laboratory investigations. 

Patients who are good surgical risks may be sub- 
jected to the most radical and ideal form of rectal re- 
section, i.e., the one-stage abdomino-perineal opera- 
tion, from which the operable mortality is compara- 
tively low. Two-stage abdomino-perineal resections 
are applicable to the majority of patients classified as 
medium surgical risks. Graded procedures are often 
preferable when dealing with advanced operable dis- 
ease or badly infected tumors at or near the recto- 
sigmoidal junction. Patients classed as bad surgical 
risks are unsuitable for any form of radical treatment 
because of their very poor physical condition. 

Treatment of poor surgical risks may be by irradia- 
tion or by one of the less radical forms of surgical 
removal. The form of surgery that is best suited for 
this group of cases is the perineal type of rectal re- 
section. This operation, although not always the ideal 
one, as regards wide dissection and curative effect, 
«n be performed and has a low operable mortality. 
It is capable, moreover, of producing a good percent- 
age of clinical cures in the less advanced stages, and 
of providing a high degree of palliation in the ad- 
vanced operable stages of disease. Radiation therapy, 
which consists of applying roentgen and radium rays 
to the primary tumor, is gradually increasing in 
popularity in this type of patient, because of the high 
percentage of good results. This latter method, un- 

S'-tmitlcJ N.y -5, |,j3j 


fortunately, is not suitable for routine employment in 
all poor surgical risks, largely because of inaccessible 
locations and advanced stages of disease. Both methods 
have a field of usefulness in this type of surgical risk. 
Selection of treatment can best be made by means of 
a working knowledge of the comparative advantages 
and limitations of both radiation therapy and perineal 
resections. 

Radiation therapy is the method of choice when it 
offers equal or better possibilities to those afforded by 
resection. Treatment by the physical agents is greatly 
preferred by the average elderly patient; because, if 
successful it eliminates long periods of hospitaliza- 
tion and the dangers, worries and inconveniences of 
surgery. Jloreover, in most instances the patients 
retain a normal or pimctically normal functioning 
rectum, since colostomy is necessary in only a re- 
latively small percentage of cases. The reaction or 
strain from adequate irradiation of a small or medium 
sized tumor is less severe than the shock and compli- 
cations that usually follow surgical removaL The re- 
action following irradiation of a small rectal cancer is 
practically nil. On the contrary, the reaction follow- 
ing large dosages of radon, which are necessary for 
large, advanced, border-line operable cancers, may be 
severe and prolonged for weeks. It is through careful 
selection of cases that severe reactions may be avoided 
and a high percentage of gratifying results may be 
obtained. 

I. Rectal cancers most suitable for irradiation are 
the small, early, localized lesions. Such tumors must 
be sufficiently accessible to be approached with the 
proctoscope so that their size, shape and degree of 
infiltration can be accurately estimated. Accessibility 
of the tumor and the surgeon’s knowledge of the alxive 
factors are essential for adequate applications of 
radon. Jledium or large sized cancers of grade I and 
grade II malignancy, in which the induration is 
clearly defined, may also be favorably influenced by 
the physical agents. The percentage of clinical cure's 
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following treatment of large lesions will be somewhat 
less than in the case of small tumors. The problem in 
selecting treatment for patients with well-established 
disease is to determine whether the whole tumor mass 
can be favorably influenced and whether the irradia- 
tion reaction is likely to be more severe than the 
effects of surgical removal. 

II. Rectal resections are reserved for the group of 
poor surgical risks with tumors that do not lend them- 
selves well to radiation therapy. This group includes 
a fair percentage of patients with medium, advanced 
and large cancers. Inaccessible lesions and tumors 
that are poorly defined and badly infected are also 
candidates for resection. The majority of patients 
selected for surgery will be benefited by preoperative 
radiation therapy. This additional treatment may in- 
fluence the prognosis favorably and make the resection 
less difficult. 

RADIATION THERAPY 

Radiation therapy of rectal cancer in our Clinic has 
consisted chiefly of e.xternal irradiation combined with 
interstitial implantations of gold-filtered radon seeds. 

A small number of cases included in this report have 
received local rectal applications in place of the gold 
seeds. In a few instances, when dealing with polypoid 
cancers, the electric snare has been employed to re- 
move redundant areas of tissue in order to facilitate 
the adequate placement of radon seeds. 

Treatment is commenced with daily, fractional, ex- 
ternal dosage of roentgen rays. Six or seven portals 
of entry about the pelvis are employed. The total 
dosage delivered through each portal is kept within 
the tolerance of the skin so that permanent skin 
damage does not result. These treatments, which do 
not require hospitalization, seldom produce an un- 
toward constitutional reaction. They are completed 
within two to four weeks according to the amount of 
both the daily and the total dosage administered to 
each portal. 

Interstitial irradiation, which has been employed in 
the majority of our cases, consists of implanting gold- 
filtered radon seeds into the tumor mass ten to 
fourteen days after completion of external therapy. 
The dosage of buried radon must be sufficient to de- 
vitalize all the malignant cells, and, depending upon 
the size of the tumor, varies from 1000 to 6000 mili- 
curie hours. The radon seeds are inserted by means 
of long trocar needles, and are placed in position by 
direct vision through a well-lighted proctoscope. Anes- 
thesia for implantation is seldom required, and 
patients remain in the hospital only a few days. 

Surface applications of radium, with employment of 
the fractional dosage technique, have been used in a 
small number of cases in place of gold seed implanta- 
tions. The rectal applicators required for this type of 
treatment are fashioned after the ordinary procto- 
scope and placed in position by direct vision. They are 
constructed so as to protect the normal rectal mucosa 
with an additional lead filter whose thickness corres- 
ponds to one-half the diameter of the applicators. 
Daily dosages varying from 100 to 260 milicurie hours 
have been administered at 0.75 to 1.2 centimeters from 
the surface of the tumor. Daily treatments are con- 
tinued for periods varying from three to six weeks 
with a total dosage of 2000 to 5000 milicurie hours. 
Although this type of surface irradiation by the 
fractional method is still in the experimental stage. 
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the results so far obtained suggest the continuation 
of its employment in certain types of rectal and anal 
cancer. 

Supplementation of the physical agents by colos- 
tomy, or snare removal of redundant areas of tumor, 
is sometimes advisable. In a few cases, redundant 
areas of low grade cancer which protrude into the 
lumen and interfere with radon applications, are re- 
moved with the electric snare, after completion of ex- 
ternal treatment. Anesthesia is seldom required for 
this minor operation and patients are confined to 
hospital for only one or two days. Colostomy is no 
longer routinely employed with irradiation of rectal 
cancer. Comparatively few operable cases, treated in 
this manner, are benefited to any great degree by 
short-circuiting the fecal stream. An artificial anus is 
reserved for a few advanced border-line cases, when 
obstructive symptoms are troublesome, and for a few 
patients in whom an abdominal opening facilitates the 
implantation of radon. 

SURGERY 

Perineal resections, which are well withstood by the 
majority of poor risks, are routinely employed for 
cases which are unsuitable for radiation therapy alone. 
Occasionally, with a high-lying tumor, a graded 
abdomino-perineal operation is advisable. In the ma- 
jority of our cases, perineal resection has been pre- 
ceded by an abdominal colostomy. An artificial anus 
on the abdomen is more easily cared for than one in 
the perineal region. Moreover, such an opening often 
permits a wider dissection. Very obese patients, in 
whom the construction of a colostomy is a major 
operation, and those who refuse to submit to such a 
procedure, are operated upon without preliminary 
colostomy. Dissection in all cases should be wide, with 
removal of as large a section of the rectum and as 
much of the adjacent tissues as is possible. Wide i*e- 
sections are withstood as well as those of a limited 
nature, and offer greater possibilities of permanent 
clinical cure. 

Operative fatalities in poor surgical risks can be 
reduced to a minimum by careful preoperative prep- 
aration and detailed postoperative care. The former 
consists in eliminating intestinal intoxication and of 
improving the general condition by the use of saline 
cathartics, selected diets, liver extract, tonics, etc. The 
benefit .of such treatment is readily manifest by an 
increase in appetite, feeling of well-being, etc. Practi- 
cally all of our poor risks receive preoperative ex- 
tei’nal irradiation. The period required for external 
therapy affords an excellent opportunity for close ob- 
servation of the case, and permits the employment of 
the above measures to good advantage. ■ ■ 

The benefit derived from blood transfusions' in poor 
surgical risks can scarcely be over-estimated. All 
patients receive one or more transfusions before 
operation and a number have received as many as 
three during early convalescence. A liberal supply of 
blood appears to prevent or lessen the severity of 
shock and the many complications frequently en- 
countered following radical operations. In all proba- 
bility, more poor risks die of complications than from 
the shock of the operation itself. Careful nursing is 
also essential. The liberal use of hypode'rmoclysis, 
intravenous injections of saline and glucose, together 
with administration of digitalis in certain cases of 
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cardiovascular disease, appears to have helped greatly 
in preventing postoperative fatalities. 

RESULTS 

Results following the above forms of treatment in 
poor surgical risks are encouraging. From 1931 to 
1935 inclusive, 39 of the patients treated in our clinic 
were classified as poor surgical risks. There were 17 
male and 22 female patients. 22 were treated by 
radiation therapy and 17 subjected to perineal re- 
section. - 

Of the 17 patients surgically treated, 15 had ab- 
dominal colostomies and 2, perineal resections without 
preliminary colostomy. Convalescence was stormy in 
8 instances, with one postoperative death. Six patients 
that survived the operation died of cancer. The length 
of life varied from six months to three years and 
eight months. Of the 10 remaining, 9 are well and 
considered clinically free of disease for periods vary- 
ing from one and one-half to four and one-half years. 
The tenth patient is still alive, four and pne-half years 
after treatment, but has a large liver and symptoms 
suggesting metastatic disease. 

22 patients were selected for radiation therapy. 
Colostomies were constructed in two instances. Re- 
dundant areas of tumor tissue were removed with the 
electric snare to facilitate radon applications in six 
cases. Results to date in these 22 patients may be 
summarized as follows ; one — poor, four — medium and 
17 good results. The poor result occurred in a man 
who lived but eight months ; the cause of death is un- 


known, but is thought to be due to disease or to over- 
treatment. Medium results were obtained in two 
patients who died with disease three years and ten 
months, and four years respectively, after treatment. 
The two other patients are living. One female was 
free of disease for more than four years, but recently 
developed a recurrence. The other, a male, has disease 
two and one-half years after treatment. 

Of the 17 good results, to date, one patient died of 
coi'onary thrombosis without any evidence of cancer 
two years and eight months after treatment. The re- 
maining 16 patients are alive and considered clinically 
free of disease, 5 of whom have passed the four and 
one-half year period. The p-riods of freedom from 
disease of the remaining 11 p.itients vary from one 
and one-half to four years. 

CONCLUSIONS 

Early diagnosis is the greatest asset to successful 
treatment of rectal cancer. A fair percentage of poor 
surgical risks with operable disease may bo success- 
fully treated by radiation therapy, and retain a normal 
or practically normal functioning rectum. Cases un- 
suitable for radiation therapy are best treated by one 
of the less radical forms of rectal dissection. The 
choice of treatment rests with the accessibility, size 
and degree of infection of the primary cancer. Oper- 
able mortality may be kept comparatively low' by 
selective surgery and by careful preoperative and 
post-operative care. 
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TF one were to attempt an analysis of the various 
theories propounded to explain the etiologic factors 
responsible for peptic ulcer, he would find himself lost 
in a maze of conflicting ideas. The literature is self 
explanatory, i.e., no unanimity of opinion exists in the 
niinds of the investigators regarding the etiologic 
oasis of this ever increasing medical problem. 

It is not the purpose of this paper to attempt to re- 
duce the chaos to oi-der nor to complicate the situation 
further by adding another theory. Rather, it is our 
|Qca to outline a practical means of office investigation 
uy which one may determine the precipitating factors, 
pri^ucing a gastro-intestinal upset. 

An appraisal of the most frequently mentioned eti- 
uiogic factors responsible for gastro-intestinal symp- 
toms arising from peptic ulcer will serve as an intro- 
' action to tile subject of this article. These are 
■■'Ummarized excellently by Rivers (1) into four 
croups: i_ Neurogenic factors. 2. Circulatory dis- 
urbances. 3. Erosion of tissue by acids. •!. Inflamma- 
lon and infection. These factors working alone or 
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together may be responsible for the production of 
peptic ulcer. It seems reasonable that the interaction 
of all the factors may be the precipitating cause. 

For over a century, the belief has been w'idespread 
among physicians that prolonged emotional activity 
and psychic trauma e.xert a powerful influence on the 
production and oft times prevent recovery from peptic 
ulcer. Cushing (2) quotes Rokitansky as being the 
first to teach that there was an interaction between the 
nervous system and the gastro-intestinal tract which 
under adverse conditions resulted in ulceration. 
Robinson (3) in a well controlled work advance.s his 
proofs in defense of the psychogenic origin or e.xacer- 
bation of peptic ulcer. He believes that an imbalance 
in the vegetative nervous system provides the e.xciting 
unfavorable stimuli which lead to the production of 
peptic lesions. Although his article w’as criticized by 
Bonta (•!), the fact remains that many "inquiring 
minds" still adhere to the theory that the nervous 
s.vstcm is the ke.vstone in the arch of etiologic factors. 

Ivy (5), whose clinical e.vperience is corroborated 
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by physiologic experimentations, realizes "the rather 
important role played by sustained anxiety and asso- 
ciated unhygienic eating habits in the genesis of 
peptic ulcer.” The premise, that the central nervous 
mechanism, which is responsible for the psychic in- 
hibition of the motility of the stomach, may be con- 
ditioned, may also be important in the analysis of the 
productive factors. It has been shoivn by reliable in- 
vestigators that hyperacidity of the stomach is always 
present in the anxiety complex and in a patient con- 
sciously or subconsciously nervous but not afraid. 

It is evident from the cursory review of the current 
theories that despite criticism against the neurogenic 
origin it is yet the most constant of them all. In a 
careful study of the food habits of patient with ulcer 
compared to normal control persons, Elder and Emery 
(G) were not convinced that quantitative nor quali- 
tative food factors exerted any role in producing 
peptic ulcers. This well controlled work however does 
not detract from the value of a well arranged dietary 
regime in the treatment of peptic ulcer because a well 
arranged, non irritating, low residue diet is the foun- 
dation upon which the treatment is built. 

Although studies in the heredity have not clearly 
demonstrated that there is a transmitted tissue sus- 
ceptibility in peptic ulcer, such may be assumed be- 
cause there seems to be a correlation between body 
build, personality, etc., and this common gastro-in- 
testinal lesion. 

A satisfactory uncomplicated procedure has been 
employed by us in an office practice of gastro-enter- 
ology. It provides an e.xcellent graphic explanation of 
the fundamental reasons or possibilities \yorking alone 
or together which are responsible for the patient's 
symptoms. It faciiitates the psychologic examination, 
which, is important not only in the diagnosis, but also 
in the treatment of peptic ulcer. 

We have constructed two charts each containing an 
equilateral triangle the sides of which are represented 
by letters A-B-C. A, representing the hereditary 
factor, B, the psychogenic factor and C, the food 
factor. The first chart (Fig. 1) represents the diag- 
nostic or analytical chart and is constructed with the 
apex of the triangle downward which symbolizes im- 


balance. This demonstrates to the patient the mechan- 
ism of his recrudescences and recurrences by the ease 
with which this triangle may be throw off balance. 
After a routine histoiy and physicial exarnination has 
been completed and a clinical diagnosis of peptic ulcer 
has been confirmed by fluoroscopic and X-ray exami- 
nation, the first chart, (Fig. 1), is shown to the 
patient. It is then explained, that in qur theory, the 
cause of peptic ulcer may be projected on the sides 
of the triangle. The A side of the triangle is the 
hereditary factor and is dismissed by explaining to the 
patient that he has an inherited susceptibility to 
peptic ulcer. The B side of the triangle or that repre- 
senting the psychogenic factor, in our experience, may 
be divided into four main divisions as follows: 1. 
Long illness in the family. 2. Financial troubles. 
3. Unfaithful spouse. 4. Une.xplained woriy, i.e., a 
problem which to the patient is unsurmountable and 
which causes continued anxiety or apprehension. The 
C side of the triangle represents the food factor, i.e., 
foods that in our estimation are harmful to a patient 
with peptic ulcer. Although it has been mentioned 
previously that the food habits of people with and 
those without peptic ulcer are practically the same, we 
feel that the third side of the triangle is necessary to 
complete our hypothesis. 

After this survey has been made with the patient, 
we then return to the B side or the psychogenic factor. 
Here, enough time is taken to elicit and identify with 
one or more of the four subdivisions, the particular 
inciting agents responsible for the presenting com- 
plaint. Careful and oft times repeated questioning will, 
reveal the psychic stimulus which by constant repe- 
tition produces the onset of his disease or. a recur- 
rence. It is often not possible to elicit this information 
at the first visit, but we have found that the graphic 
charts have facilitated an earlier dissolution of the 
“reserve wall” with which the patient has surrounded 
himself consciously or subconsciously. 

The second chart (Fig. 2) has been designated the 
thez’apeutic chart in which the triangle is constructed 
with the base dowward representing stability. The 
sides of the triangle are labeled in the same manner 
as those of Chart 1. Thus, the one factor which is 
within our control is the food factor, hence it has been 
established as the base of the triangle. The remaining 
two sides or factors are explained as follows: On the 
assumption that there is a hereditary trend in peptic 
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ulcer the patient must accept this and try to live 
within this limit of ability. For example, if he is 25% 
disabled by his disease, he must strive to live 100% of 
the 75% and not more. 

The psychogenic side of the triangle is discussed 
and the patient is urged to seek possible solutions for 
the anxiety which he may have. If, however, the 
problem is of such magnitude that it cannot be dis- 
missed with ease, he is cautioned to accept a philo- 
sophic view and do the best he can each day, be honest 
with himself, avoid fatigue and worry. 

COMMENT 

We have presented a workable ofHce procedure for 
the study of the causes and the possibilities of treat- 


ment in peptic ulcer. We believe that this method is 
a simple and satisfactory one and it is our impression 
that the successful treatment of an ulcer depends upon 
the determination of the underlying psychogenic 
factor. When this factor has been discovered and 
freely discussed with the patient then the ti’eatment 
is well on its way. We found that this method has 
greatly supplemented the usual diet and alkalinization 
treatment. 
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TESTING OF THE SECRETORY ACTIVITY OF 
THE GASTRIC GLANDS IN MAN BY MEANS 
OF HISTAMINE AND INSULIN 

U NTIL recently all test-meals used for determining 
the composition of human gastric juice and for 
studying the course of its secretion had a common 
defect, namely, that one could never obtain a pure 
gastric juice with their aid. The juice was always 
contaminated with the food substances employed in 
the test, and with saliva and duodenal juices, or it was 
dilated with the solutions of those special substances 
_(e.g, alcohol, caffeine, etc.) which were introduced 
into the stomach for the purpose of stimulating 
gastric secretion. In an article published in this 
Journal (Vol. 4, p. 392, August, 1937) Wilhelmj fully 
discussed the difference between the gaatric contents 
and the gastric secretion and pointed out that it is a 
mistake to draw conclusions from the former with re- 
gard to the acidity values of the latter. However, 
there were further disadvantages attending the use of 
the-se test-meals, the chief being that in a diluted and 
contaminated gastric juice no direct determinations 
could be made of its acidity, or its enzymatic power, 
or of the concentration of its organic and inorganic 
components and of its mucus content. 

The introduction into clinical practice of the hista- 
niinc gastric test has made it possible to study the 
course of secretion and the composition of practically 
pure gajitric juice in human subjects. It is sufficient 
to remember how many patients, diagnosed as cases 
of "achylia gastrica” on the basis of the results ob- 
tained with ordinary test meals, have shown them- 
•selves able to respond with a secretion of gastric juice 
to histamine. As a test of the secretory function of 
the gastric gland-s, however, histamine has its limi- 
tations. It has been demonstnited repeatedly in 
animals and man that histamine stimulates particu- 
larly the parietal cells of the gastric glands, and more- 
over in appropriate concentrations inhibits the activ- 
‘^y.of the peptic cells. (For literature, etc., see my 
article in this Journal. Vol. 5, p. 107, .April, 1938). 
Gastric juice obtained through histamine administra- 
tion in experimental animals possesses very high 
acidity, a veo’ high concentration of total chloride 
and extremely low peptic power, as well as a low con- 


tent of visible mucus. In man the histamine gastric 
juice has also a veiy high acidity, but the concentra- 
tion of pepsin in it varies from one case to another 
and determinations of the enzymatic power of this 
type of juice do not furnish reliable data concerning 
the function of the peptic cells of the gastric glands. 
Therefore, being one of the strongest stimulants of 
the parietal cells, histamine may be used with great 
advantage in medical practice whenever it is desirable 
to determine the ability of the stomach to produce 
hydrochloric acid. No correct information concerning 
other components of the gastric secretion (pepsin, dis- 
solved mucin, visible mucus) could be obtained from 
analysis of samples of this juice. Thus the hopes of 
the clinicians that with the histamine test reliable in- 
formation concerning the function of the gastric 
glands in man could be obtained were not fulfilled. 

Fortunately we possess another substance, namely, 
insulin, subcutaneous or intravenous administration 
of which provokes a copious secretion of gastric juice 
in animals and man. (For literature, etc., .see my 
article on “The triple mechanism of the chemical phase 
of gastric secretion,” appearing in the October number 
of this Journal). The composition of the gastric juice 
obtained with insulin differs from that of the juice 
elicited by histamine. The acidity of the insulin juice 
is only a little lower than that of the histamine juice, 
and the concentration of the total chloride is as high 
in the former as in the latter. But in addition the 
imsulin juice possesses strong peptic power and con- 
tains a fairly large amount of visible mucus. In other 
words, insulin stimulates not only the parietal cells, 
as histamine does, but also other secretory element-s 
of the g.astric mucosa, namely, the peptic cells, the 
chief cells of the neck and the surface epithelium cells. 
This fact indicates that with insulin a different 
mechanism is involved in stimulating the secretory 
apparatus of the stomach than in the case of hist.i- 
mine. And indeed it has been proved that insulin, 
by producing hyperglycaemia, stimulates the vag.il 
gastric secretory centres in the brain; the impulses 
from the brain are transmitted along the vagi to all 
those secretory elements of the gastric mucosa which 
they innervate. Section of the vagi or administration 
of atropine prevents insulin from exerting its secre- 
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tory effect on the gastric glands. Histamine, on the 
other hand, acts directly on the parietal cells, which is 
evident from the fact that the secretory effect of 
histamine is not at all, or only partly, inhibited by 
atropine (Gray, Am. J. Physiol., Vol. 120, p. 657, 
19371. 

The extraordinary importance of the fact that in- 
sulin stimulates the gastric glands through the para- 
sympathetic nervous system moved us to obtain first- 
hand information concerning its secretory effect. Dr. 
D. R. Webster in our laboratory studied this problem 
on a dog with esophagotomy and a gastric fistula be- 
fore and after double intra-thoracic vagotomy. Five 
units of insulin (Connaught Laboratories, Toronto), 
injected intravenously, were used to stimulate gastric 
secretion. Before vagotomy had been performed, the 
secretion started about 35 to 40 minutes after the 
administration of insulin. By this time the blood- 
sugar level usualls' had fallen to 68-66 mg. per cent. 
If the blood sugar fell below 50 mg. per cent, a 20 per 
cent solution of glucose (150 cc.) was introduced 
intravenously. The gastric juice obtained by means 
of insulin injection in all respects resembled a typical 
vagal juice (e.g. that obtained by sham-feeding). It 
possessed high free and total acidity and strong peptic 
power. The effect of insulin was easily arrested by a 
small dose (2 mg.) of atropine sulphate. After vago- 
tomy, as several e.xperiments revealed, insulin was 
absolutely ineffective in spite of the great reduction 
of the blood sugar which accompanied it. On the other 
hand, histamine produced its usual secretoiy effect 
(see table below). 




After Vagotomy 
(performed Aprii 8) 

Gastric Secretion 

Vagotomy 
March 8 

5 units 
insulin 

April 29 

5 units 
insulin 

May 3 

0.5 mg. 
histamine 

Total \olumc (cc.) 

103 

i 129 

2.7 

Duration (hours) 

2=1 

l>.4 

314 

Free HCI (m.eq./l.) 

130 

139 

53 

Total HCI (m.cWl.) 

141 

146 

207 

Pepsin (2Iett units) 

217 

0.4 

27 

Lowest blood-sugar con- 
centration (mg. 9o) 

52 

— 

50 


On the basis of the physiological data presented 
above we may evaluate correctly the special import- 
ance of various gastric test-meals and select an appro- 
priate one for a definite clinical purpose. 

(1) It is advisable to use histamine in cases whei’e 
it is desired to ascertain whether the stomach of a 
patient is able to secrete hydrochloric acid, and if so 
in what amount, for example in suspected cases of 
achylia gastrica or cancer. 

(2) The insulin test may be employed whenever it 
is necessary to determine the magnitude of the first, 
or vagal, phase of gastric secretion. The ordinary test- 
meals (tea and bread, oat-meal gruel, etc.) usually 
consumed by the patient with no great pleasure cannot 
supply the necessary data. Yet it may be very de- 
sirable in the case of peptic ulcer or a contemplated 
operation on the stomach or duodenum to find out 
whether there is, or is not, any hypersensitivity of the 
vagal secretory apparatus. Ah excellent description of 


the application of insulin to the study of gastric se- 
cretion in man may be found in a paper by Welin and 
Frisk (Acta Med. Scandimvica, Vol. 90, p. 643, 1936). 
The work of the Swedish investigators is the., more 
valuable since they employed a double gastro-duodenal 
tube and by continuous suction of the duodenal con- 
tents prevented their contaminating the gastric juice. 

(3) The histamine and insulin tests for gastric 
secretion may be relied on to furnish the clinician with 
all necessary information as to the functional state of 
the gastric glands. If continuous suction is applied to 
the gastric contents, as has been done by Welin and 
Frisk, the course of the secretion and the volume of 
the gastric juice can be easily determined. Inci- 
dentally the continuous suction of the gastric juice 
will prevent the possible irritation of the gastric or 
duodenal mucosa with undiluted gastric juice in the 
presence of peptic ulcer. However, the histamine and 
insulin tests do not give any information concerning 
the motility of the stomach. The ordinary test-meal 
(e.g. oat-meal gruel) , by which the time of evacuation 
from the stomach can be determined, serves well for 
this purpose, especially if it is rendered opaque so 
that its passage to the duodenum may be watched on 
an X-ray screen. 

If more detailed particulars are required concerning 
the course of the secretion of hydrochloric’ acid by the 
stomach and its partial neutralization by the duodenal 
juices, a special test-meal, e.g., ,2 per cent Liebig’s 
extract, as advocated by Wilhelmj et al (see the re- 
view by Wilhelmj, Finegan and Hill in this Journal, 
Vol. 4, p. 457, 1937) may be employed. However, like 
all test-meals where the gastric juice is mixed with 
the substance introduced into the stomach; Wilhelmj’s 
test-meal has the usual defect, namely, that the in- 
vestigator can never obtain a pure gastric juice in 
which he can determine not only the acidity but also 
the pepsin, the dissolved mucin and the mucus content. 

It seems likely that the histamine and insulin 
tests of the functional' ability of the gastric mucous 
membrane, owing to simplicity of performance and 
the exactness of the data which thej"^ provide, ■will in 
the future replace other types of gastric test-meal now 

B. P. Babkin; Jlontreal. 


To the Editor: 

D r. W. Lloyd Adams has called my attention to a 
misstatement in the article by Dr'. Rutherford 
and myself which was published in the American 
Journal of Digestive Diseases and Nutrition for Octo- 
bei', 1938, entitled, “Studies on the Use of Aluminum 
Hydroxide Gel in the Treatment of Peptic Ulcer.” The 
statement was made, “Also, it has been stated (6) 
that the secretion of acid does not return to former 
levels for several weeks after the discontinuance of 
the aluminum hydroxide” and the basis for this was 
attributed to an article by Einsel, I. H., Adams, W. L. 
and Myers, V. C. in the American Journal of Digestive 
Diseases and Nutrition, 1:513-516, Sept.,' 1934. 

This is not correct. The latter authors wrote merely 
that, “The free acidity of the stomach is lowered after 
treatment with aluminum hydroxide, but returns to 
the initial level after the medication is discontinued.” 

Naturally, Dr. Rutherford and I regret exceedingly 
that this error should have occurred and will appreci- 
ate having this letter published in the Journal. 

Edward S. Emery, Jr. 
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The Wheel of Health: A study of a very healthy 
people. By G. T. Wrench, M.D. (Lend.). C. W. Daniel 
Company, Ltd., 40 Great Ru.ssell Street, W.C.l, London, 
England. G shillings ($1.50 plus 12 cents postage). 

T he study of disease indicates an interest in health, 
since the attainment of the latter is the object of 
the former. The author of this book throughout his 
earlier years aspirated to approach the health problem 
directly by studying carefully and in detail, people 
who possessed unusual health. This aspiration natu- 
rally did not greatly impress those erudite gentlemen 
who.se function it was to sanction the subject for his 
thesis, with the result that Wrench fell back into the 
groove of standardized medical pui'suits during his 
I)roductive years as a practitioner, but he did not 
forget his innate hent, and returned to it, with avidity, 
only recently. With a clarity of vision, never found 
disassociated from great sincerity, he has captured 
wh-at has the appearance of being a story of the most 
healthy people living in the world at present — the 
llunza nation. His acceptance of the Hunzas in this 
role is based on e-xhaustive enquirJ^ description, refer- 
ence, and comparisons, which easily persuade the 
reader of the validity of the claim. It is shown first 
of all that, actually, the Hunzas do not become ill — 
disease is almost unknown in their valley and among 
their 14,000 inhabitants. Then it is proved fairly con- 
clusively that this happy state of unique physical 
fitness (old men of 70 play strenuous polo and retain 
the characteristics of youth) is to be attributed to 
their diet. The latter is low in meat, but rich in dairy 
products, whole grain cereals, germinating seeds, fresh 
vegetables, abundance of freshly picked fruit and 
freshly fermented wine. Not too great a variety is 
eaten at any one time. This diet, it will be seen, is 
high in “protective” substances, and resembles the 
ideal diet of JIcCollura and Simmonds, although the 
latter did not mention wine. The limitation of va- 
rieties at any one meal is i-ather a new conception, 
save for the teaching of certain American food fadists, 
which has not received the sanction of the profession. 
This all sounds like a simple prescription, in view of 
the fact thafthe people w’ho eat it, and because they 
eat it, fail'to'funiish any of the e.vhaustive catalogue 
of diseases which adorn the repertoire of the European 
and American practitioner. Not even apiiendicitis? 
-N'o. not even a single spastic colon, anJ no concession 
to the Western lu.xury of “allergy.” What a benighted 
race indeed. But, as Dr. Wrench quickly points out, it 
IS not quite so simple as it appears. As usual there 
IS a catch in it. Just as the reader has seized a pen 
to make a list of the “Hunza diet" (which might be 
Uj-ed on himself if not his patients, and procure for 
him a prolongation of his mortal itineracy) a difficulty 
looms up. He nfight eat the Hunza diet but he c.annot 
obt.iin it. Those fruits, vegetables, cereals and germi- 
nating seeds are intangibly ditferent from ours be- 
cause they are the products of mountain terrace farm- 
ing and each edible product today has a history 
through its seeds — a history in llunza of the most 
expert agricultural tradition, in which soil fertiliza- 
tion k attained by special use of speci.il composts. It 


is almost inferred that the plain love of agriculture 
is not unconnected with the brilliant food results long 
attained in this mountain nation. 

)Vhat is the moral? ilerely this— that if any nation 
could duplicate the Hunza’s agricultural fine accom- 
plishments, and then, as a body, part.nke of these farm 
products at once after remov.nl from the soil, and in 
the same balance as the Hunzas do, that nation would, 
in a reasonable time, enjoy freedom from practically 
all diseases. Is the problem of health, and particularly 
the problem of disease really so simple as that? Natu- 
rally one would infer not, but Wrench has so carefully 
controlled his findings, that logically at least he is not 
wrong in his conclusion. 

I regard this book as one of great potential im- 
portance. Even if its main thesis might be discovered 
somehow to be unjustifiable, it marks an acknowledged 
turning point in medical interest: for why ought not 
a great deal of attention be directed to the study of 
normal health and, as here, supernormal health? 
Again, this book indicates, as an increasing number 
of books do, the intrusion of the philosophy of “whole- 
ness” into the speculative phase of the science of 
medicine. Not only has our emphasis been too ex- 
clusively on the negative aspect of health, but wo have 
been unjustified in assuming that the full prescription 
for health was duly supported by the multifarious 
agencies of society’. Thus to assume that the vege- 
tables and cereals eaten by our patients would do 
them good was right, but to assume that these par- 
ticular products would give the utmost in physical 
health, was unjustified without some kind of control 
over the agricultural agency. 

“The Wheel of Health” will probably fail to create 
an immediate revolution in medicine, because few if 
any books have ever done so, and because the attain- 
ment of the Hunza ide.al, like all worth-while ideals, 
is full of related problems over which no definitive 
profession or group of thinkers can at once e.xert con- 
trol in any considerable degree. To physicians with 
the hobby of farming, it should be po-ssible at lea.st to 
put some of Dr. Wrench's ideas to the practical te.st, 
even though such test must be of a limited character. 
Fimdly, this work shall not have failed in its general 
intent, if it succeeds in familiarizing us with the tre- 
mendous advantage, long ignored, of directing at lea.st 
part of our attention to the normal and the super- 
normal. 

Beaumont S. Cornell. Fort Wayne. 


Le Diaynostic Radiologiquc du Cancer de I'Estomac 
an debut. By Bene A. Gutmann. (Report to Inter- 
national Congress of Gastro-enterology, September, 
1937). Jean Vroraans, Bruxelle.s, 1937, 133 pages. 

G D^MANN is one of the be.st g.a-stro-enterologists 
in Paris. He is a charming, well-educated man 
who is in charge of a large gastro-enterologic clinic. 
It is a delight to find someone writing on the early 
diagnosis of cancer of the stomach. Too often in the 
past writers have described the patient who is in the 
terminal stages of the disease. Gutmann ba,ses his 
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diagnosis on serial films, since he believes that it is 
impossible to diagnose cancer in its earliest stages 
fluoroscopically. At this point many American roent- 
genologists would disagree with him. He believes that 
once a man becomes conversant with these earliest 
changes, there is no great difficulty in making the 
right diagnosis. . 

Gutmann recognizes three early forma of gastric 
cancer: first, the infiltrating form in which the princi- 
pal sign is rigidity of the gastric wall; second, the 
ulcerating form in which the principal sign is the 
niche; and third, the vegetative form, in which the 
principal sign is the filling defect. 

The infiltrating form makes itself known by a rigid- 
ity of a segment of the gastric wall which is usually 
somewhat depressed. At times, when both sides of the 
prepyloric region are infiltrated, the pylorus has a 
conical contour, the so-called ‘‘sugar-loaf pylorus.” 
Occasionally the cancer shows itself as a flat, rigid 
area with two straight or curved slopes at the ends. 
The French speak of this as the ‘‘aspect encastre” or 
‘‘fitted in” appearance. This form may be complicated 
by the addition of a niche. At times there may be 
little undulations which are fixed, forming the ‘‘corru- 
gated iron pattern.” 

Gutmann wisely points out that a cancer can look 
just like an ulcer. In the earliest stages such an ulcer 
may appear to heal under treatment, and the patient 
may become symptom free for several months. Some- 
times cancer grows in one sector of the wall of the 
ulcer. It is a joy to find Gutmann saying ‘‘Contrary to 
certain modern opinions, this transformation is fre- 
quent; .... once in five times in ulcer does not heal 
because it is in a stage of malignant transformation.” 

Gutmann is not much interested in the ulcerated 
cancer because this so often represents a late form of 
the disease. He describes in detail the appearance of 
the plateau-like niche which he feels is characteristic 
of cancer. There are also what he calls ‘‘big triangular 
niches.” Gutmann speaks also of the ‘‘meniscus sign” 
of Carman, which he believes important but not path- 
ognomonic. Cancer may begin also with a niche that 
cannot be distinguished from that of ordinary benign 
ulcer. In these cases Gutmann relies for diagnostic 
help partly on the therapeutic test. 

In differentiating benign from malignant ulcei's, 
Gutmann relies on a number of points. Ulcers are more 
likely to be malignant when situated on the horizontal 
than on the vertical part of the stomach, and they are 
far more likely to be malignant on the greater curva- 
ture. Gutmann is not quite so fearful of large niches 
as are the men at The Jlayo Clinic. ‘‘The progressive 
development of irregularities in the floor of the niche 
should make one highly suspicious of malignancy.” 
Gutmann learns much also from the appearance of the 
gastric walls around the ulcer. However, there is no 
sign which is absolutely pathognomonic. The hyper- 
motility of hypomotility or hypertonicity or hypo- 
tonicity of the gastric wall is not of value in diagnosi.s. 

In his therapeutic tests Gutmann uses intravenous 
proteinotherapy, and if the lesion is benign, he expects 
to see a rapid reduction in the size of the niche. Its 
persistance is a suspicious sign, and any increase in 
size indicates the presence of cancer. Diminution in 
the size of the niche will reassure, but it is not positive 
proof of the benign nature of the lesion. The dis- 
appearance or the approach to disappearance of the 
niche is the beat criterion of the benignness of the 


lesion. Gutmann doubts if the niche of a really ma-, 
lignant ulcer ever disappears. 

With the proliferating type of cancer the earliest 
changes result in an iri-egular outline of the pyloric 
canal, or slight peculiarities in the contour of the 
lesser curvature, or irregular, thickened, interrupted, 
or “embossed” shadows of the rugae. One must dis- 
tinguish if possible between benign tumors and poly- 
poid gastritis. Some of the early cancers closely re- 
semble benign tumors radiologically. Benign tumors 
can also become cancerous. 

The little volume is well illustrated, and it has sum- 
maries in English, German, Spanish and Italian. 


“German for Students of Medicine and Science." 
By W. F. Mainland, of the Department of German, 
King’s College, London. Price 8 Shillings. Pp. xlvi 
and 160. London : Oliver and Boyd, 1938. 

T his book is designed for the use of those who, 
having an elementary knowledge of German, wish 
to increase their ability to read German scientific 
literature. It is neither a formal grammar nor a be- 
ginner’s manual. 

In the introductory section the author presents some 
notes on grammar and suggestions on reading. This 
portion of the book suffers a little from enforced 
brevity and an effort to cover linguistic problems that 
range from possible confusion of “Aus” and “Auf” to 
the complexities of sentence structure. There is, how- 
ever, much useful information condensed into these 
few pages. 

The main portion of the work is devoted to short 
and graduated selections for reading. These are suit- 
able for class work or self-instruction. Numerous foot- 
notes serve as a guide to grammatical construction and 
idiomatic usages. Many of the selections possess defi- 
nite literary and linguistic interest but one may offer 
the criticism that insufficient effort seems to have been 
made to include passages from current technical 
journals in order to afford training in scientific termi- 
nology and word frequency. The final section is de- 
voted to a large and complete vocabulaiy which makes 
it possible to use the book without resorting to a 
sepaz'ate dictionary. 

This volume is well planned and its material well 
presented. It possesses definite instructional value and 
should be of great assistance to those seeking a means 
of “brushing up” in their German. This assistance, 
however, is of a general nature. In the opinion of the 
reviewer, the book does not offer as much guidance as 
its title implies to those wishing to familiarize them- 
selves with technical medical German. 

Henry J. Tumen. 


A B C of the Vitamins. A survey in charts. By 
Jennie Gregory, Baltimore, The Williams and Wilkins 
Company, 1938, 93 pages. 

* I 'HIS little book presents in an attractive way much 
A information in regard to the accessory factors of 
the diet. The material is presented in the form of 
drawings, diagrams and charts. There are also a few 
maps showing the distribution over the world of the 
principal centers where the several avitaminoses are 
commonly met. There are a number of charts showing 
the synthesis of the several vitamins. 

This is a useful book to have around a dietitian’s 
office where patients and students are being taught. 
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THE AMERICAN COLLEGE OF 
PHYSICIANS WILL MEET 
IN NEW ORLEANS, LA., 
MARCH 27-31, 1930 

The Twenty-Third Annual Session 
of the American College of Phy- 
sician-s will be held in New Orleans, 
with general headquarters at the 
Municipal Auditorium, March 27-31, 
1939* 

Dr. William J. Kerr of San Fran- 
cisco, is President of the College and 
will have charge of the program of 
general scientific sessions. Dr. John 
11. Musser of New Orleans, has been 
appointed General Chairman of the 
.Session, and will be in charge of the 
program of clinics and demonstra- 
tions in the hospitals and medical 
schools and of the program of round 
table discussions to be conducted at 
the headquarters. 


lUitTf-LS', Ei-.MEU C. 

Liver Function in Hujn’rl/iuioi- 
disiu us Dcttiriniucd by the Llip" 
puric Acid Test. Ann. Int. Med., 
Vol U, No. 5, pp. 652-674, Nor.. 
lOJS. 

The clinical observations and study 
of the structural changes in tile liver 
in cases of hyperthyroidism have been 
referred to in the literature for sonic 
time. The number of dillerent hepatic 
function tests have corroborated the 
iiiipresaion that there are varying de- 
grees of liver impairment in thyroid 
disease. With all this evidence at 
hand to show the increasing import- 
ance of the liver in hyperthyroidism 
a study was planned to investigate 
this subject by a now method. 

The liver function was determined 
by the hippuric acid excretion test 
suggested by Quick. When a normal 
individual takes C gms. Sodium Ben- 
zoate by mouth 3 gm.s. of hippuric 
.icid are excreted in the urine in 4 
hours. 

This study is based on the results 
of liver function determinations in 
118 cases of clinical hyperthyroidism, 
all of which came to operation. 7S 
cases had primary hyperthyroidism 
permitting a subtoUl tliyroidectomy, 
3P had primary hyperthyroidism re- 
quiring a two-stage operation, and 31 
cases had adenotomatous goiter with 
hyperthyroidism permitting a sub- 
total thyroidectomy. Liver function 
determinations were obtained periodi- 
cally as follows: On the day after 
admission; on the day prior to opera- 
tion (8 to It days being taken for 
preoperative treatment) ; and on the 
Glh or 7th day postoperatively. The 
cates re<tuiring a two-stage operation 
h.id diterminntions prior to the 


second stage (six weeks usually elap- 
sing between operations) and on the 
sixth or seventh day post-operatively. 
All cases did not have the entire 
series of tests. Determinations were 
obtained in 12 cases three months 
postoperatively when they returned 
for their usual three months meta- 
bolic check-up. 

Bartels conclude.s that there is a 
reduction in the liver funclioit as 


shown by the hippuric acid test in a 
high proportion of cases of hyperthy- 
roidism, only IS eases out of 1 IS 
having a normal response to the test. 
The degree of change in the liver 
function was in direct relation to the 
severity, but not to the duration of 
the hyperthyroidism. Improvement of 
the liver fuirction occurred during 
preoperative treatment and three 
rrronths postoper.itively itr cases with 
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primary hyperthyroidism. No ap- 
parent change was noted in adeno- 
toniatous goitre with hyperthyroi- 
dism. The use of a high carbohydrate 
diet apparently improves the liver 
function. 

A close relationship was found to 
exist between the blood cholesterol 
and the hippuric acid excretion. 

B. B. Vincent Lyon and 

C. Wilmer TVirts, Jr. 

Snell, Albert M. 

The Treatment of Liver Disease. 
Ann. hit. Hied., Vol. 12, No. 5, 
pp. 502-608, Nov., 1938. 

The essential requirements in the 


treatment of parenchymatous hepatic 
disease appear to be the maintenance 
of optimal conditions to allow for the 
regeneration and repair of the pa- 
renchyma of the liver. 

The observation that a high car- 
bohydrate diet has a definite, specific, 
protective effect in a variety of ex- 
perimental hepatic lesions has been 
substantiated many times. Difficulties 
in the absorption, storage and utili- 
zation of vitamines may also be an 
element of great importance in the 
progression of hepatic disease, and 
their administration by injection has 
been recommended. The protective 
effect of Xanthine and Sodium-Xan- 
thine on the liver is noted. 


Patients having pancreatic atrophy 
and presumably a fatty liver -vyere 
aided by the administration of the 
hormone “Lipocaic”; notably by the 
disappearance of ascites and edema 
and a reduction in the size of the 
liver. 

Although complete proof of the 
hypothesis is lacking it is justifiable, 
tentatively, to assume that the syn- 
drome of “hepatic insufficiency” is 
fundamentally dependent on the 
failure of the mechanism of detoxi- 
fication. The management of ^ hepatic 
insufficiency depends, primarily, on 
the maintenance of an adequate 
quantity of carbohydrates, the ad- 
ministration of a sufficient quantity 
of fluid to dilute and eliminate toxins 
and the correction of hypoglycemia, 
anoxemia or hemoconcentration, if 
these happen to be features of the 
cases under consideration. 

Glucose and chlorides are best given 
intravenously, and the anoxemia and 
concentration of hemoglobin at a 
normal level are assisted materially 
by repeated small transfusions. 

The disturbances between the 
hydrastatic pressure in the portal- 
venous system and the colloidal 
osmotic pressure of the serum, plus 
some injury to serosal surfaces, are 
considered the etiological factors in 
the production of ascites. On this 
basis the treatment of ascites is di- 
rected toward (1) improvement of 
the condition of the liver, (2) de- 
crease of the portal-venous pressure 
and (3) elevation of the concentra- 
tion of proteins in the plasma, thereby 
increasing the colloidal osmotic pres- 
sure of the serum. 

Surgically, omentopexy, partial en- 
terectomy and veno-peritoneostomy 
have been tried. Reinjection of ascitic 
fluid and relatively high dietary in- 
take of proteins ; transfusions of 
whole blood and plasma and- the ad- 
ministration of solutions of acacia, 
intravenously, have all been of help 
in some cases. The intravenous ad- 
ministration of amino-acids, the intra- 
muscular injection of liver, the feed- 
ing of concentrations of vitamin, have 
been of definite value. Diuretics 
should be used cautiously and if in- 
effectual should be discontinued. 

Hemorrhage associated with liver 
disease may be of -two distinct forms: 

(1) that which results from rupture 
of collateral circulatory channels and 

(2) that which is dependent on some 
intrinsic change in the coagulation 
properties of the blood. The control 
of the first situation is a surgical 
problem, and splenectomy or direct 
ligation of the coronary veins of the 
stomach has been attempted as a 
means of controlling the bleeding. 
The second situation, so-called 
“cholemic” bleeding associated with 
diseases of the liver, is attributable to 
a deficiency of pro-thrombin which, 
in turn, is attributable to failure of 
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hes become a hvmbol 
of absolute dependa^ 
hilit'j to thcmsai^a cf 
viothcra. the country 
over. 


“Certainly there are others, but I know 
Gerber’s. I’ve known them for years. Not 
long ago in one of the medical journals I read 
an article on canned strained foods based on 
Gerber’s research. So when I tell a mother to 
give her baby Gerber’s, there’s no doubt 
in my mind about being right in my 
recommendation.” 



COMPLIMENTARV BOOKLET 
FOR YOUR PATIENTS 
“FootU for Bablca," by Lillian B 
Storms, Ph.D., provides moUicrs wlUi 
recent and authorltallre Information on 
feeding and mealtime psychology. ^Vlt:l 
this knowledge they carry out their 
physician’s directions wlUi more under- 
standing and mental case. Send for 
copies to Gerber Products Co., Dcot. 
r.-ll, Fremont, Michigan. 
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12 VARIETIES FOR A MORE DIVERSIFIED DIET 

-LPRICOI -VXD APPLE 
BEETS . . . C.UIROTS . 

BB.L.VS . . . LIVER SO , ’ ' 

5'E-VTLESS soup . . . PEAS . ' prun'^-" 
SPINACH . . . VEGETABLE SOUP ^ 



PEPTIC IILCCP PAIN PCLICE 
rcoAi LI. T. P. GELATINE (LNCA) 

. . . accorclhig to %^cent Qliuical Study 


Frequent "concentrated” feedings of 
pure U.S.P. Gelatine have, in the ex- 
perience of Windwer and Matzner,=i= 
given prompt symptomatic relief in 
90^c of a series of cases of peptic ulcer 
without the use of drugs or chemicals. 

The advantages of this clinically 
tested peptic ulcer regime are, quick 
relief from pain, no untoward effects 
from cumulative, irritating drugs, 
freedom from alkalosis, and no undue 
interference with digestive functions. 

Knox Gelatine is lOOCc pure U.S.P. 
Gelatine — 85% protein in an easily 
digestible form — contains no sugar 
and should not be confused with 
factory-flavored, sugar-laden dessert 
powders. "Concentrated" feedings of 
Knox Gelatine are easily prepared in 
appetizing form and arc well tol- 
erated. Send for recipes. 

A simple formula for the prepara- 
tion of concentrated Knox Gelatine 
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feedings, useful in peptic ulcer is, 
stir quickly one envelope (approxi- 
mately 8 grams) of Kno.x Gelatine 
in of a glassful of drinking water 
and have patient drink quickly before 
it "sets” or gets lumpy. 
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absorption or utilization of some sub- 
stance normally present in the diet 
which requires bile for its absorption. 
This substance appears to be the 
hypothetical coagviation vitamin, 
(Vitamin K). 

NB. An excellent bibliography is 
appended to this article. 

B. B. Vincent Lyon and 

C. "Wilmer Wirts, Jr. 

iHRB, Be.vgt. 

Human Gastric Secretion. Acta 
Medico, Scandiaai'iea, Supple- 
ment XCV, 2JG pp., Stockholm, 
lass. 

Ihre has made careful quanti- 


tative studies of the enzymes, acidity, 
and total chlorides in the gastric 
juice of 24 normal and 76 patholo- 
gical cases. For this study he empha- 
sized the importance of a choice of 
method in obtaining specimens which 
would prevent, (1) loss of juice 
through the pylorus, (2) add mixture 
of duodenal juice due to regurgitation 
in the stomach and (3) add mixture 
of saliva. He used, therefore, two 
Rehfuss tubes combined in the double 
tube of Lagerlof and Agren. With 
this tube in place he could obtain 
gastric and duodenal juices quanti- 
tatively separately. The juices have 
been fraetioned in 20 minute periods, 
although occasionally the interval was 


10 to 16 minutes. Histamine and 
insulin were used as stimuli for their 
experiment. 

These studies were limited to 
gastric and duodenal ulcers, chronic 
gastritis and finally pernicious 
anemia. 

On the whole individuals with 
gastric ulcers showed a normal rate 
of secretion, while in most of those 
with duodenal ulcer there was more 
or less marked hypersecretion. In 
chronic gastritis without ulcer the 
tendency - was clearly toward hypo- 
secretion. Higher degrees of acidity 
than normal were not observed and 
he concludes that the concept on 
hyperacidity lacks actual foundation. 
The majority of the pathological cases 
showed lowered acidity than normal. 
This is due to the great effect of the 
acid-reducing factors in the patholo- 
gically altered stomach. These factors 
are the diluting effect of increased 
secretion of mucus and the increase 
back diffusion of acid due to altera- 
tion of mucous membranes. A corre- 
lation between total chloride and 
acidity was noted in which when the 
acidity declined or disappeared the 
chlorides do not fall below 120 m. cq. 
per liter. Lower values are unques- 
tionably due to add mixture of saliva. 
In insulin hypoglycemia the normal 
cases showed an average pepsin con- 
centration two or three times greater 
than occurred during histamine 
stimulation. 

Howard F. Root, Boston. 
Babkin, B. P. 

The Abnormal Functioning of 
the Gastric Secretory Mechanism 
as a Possible Factor in the Patho- 
genesis of Peptic Ulcer. Canadian 
Med. Asso. Jour., 38, n.s., pp. 421- 
429, 1938. 

Babkin feels that under certain 
circumstances the process of gastric 
secretion may deviate from its course 
and conditions may arise which lead 
to destructive processes in the mucosa. 
To understand how this may occur he 
first reviews the physiology of gastric 
secretion. 

Histamine is a stimulant of gastric 
juice; it stimulates the parietal cells 
specifically, highly acid, has the maxi- 
mum total chloride, and is poor in 
pepsin and mucin or mucus. Babkin 
asks rhetorically whether histamine 
forms part of the normal mechanism 
of gastric secretion. He shows that 
histamine juice and sham-feeding 
juice . are alike except for greater 
pepsin and total organic substances 
in the latter. He quotes Hollander as 
saying that the parietal cells alone 
are able to concentrate the chlorides 
as above the blood level and Miss 
Toby as showing that almost all the 
water of gastric juice is secreted by 
the parietal cells. In achylia gastrica 
the volume of juice is meagre, the 
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(Oleic Acid and Bile Salts) 


The most recent researches* again emphasize the marked 
fat-intolerance displayed by patients suffering from gall bladder 
disease, and the satisfactory therapeutic results on a low fat diet 
and bile salts. Contrary to recent advocates of high fat therapy, 
It is pointed out that overstimulation of the gall bladder, pro- 
duced by such high fat diets is undesirable. 

Exicol, containing a small quantity of fatty acid and bile 
salts, offers a solution to the controversial problem of biliary tract 
therapy. It is the most rational therapeutic agent in biliary dis- 
orders because — 

1. It stimulates mild gall bladder contractions due to the 
fatty acid. 

2. Increases bile secretion from 100 to 200% ** due to 
synergistic action of oleic acid and bile salts. 

3. Makes high fat diets unnecessary. 

chrctl ’f. “'’It as an aid in the treatment of 

chron c cholecystitis, biliary insufficiency and other non-surgical 
as well as post-surgical biliary tract disorders. 

Literature on request. 

Dose: Two capsules t.i.d.a.c. 
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In order to determine the therapeutic 
efficacy of Mucilose in the treatment of 
constipation, clinical studies were con- 
ducted in a series of spastic colitis 
cases because in this disorder it is im- 
perative that no substance be given 
which would irritate the sensitive colon. 

Colon malfunction was diagnosed by 
a history of varying periods of consti- 
pation alternating with diarrhea, by 
palpable spasticity and finally by roent- 
genogram. 

Most of the patients had obtained 


only temporary relief from the use of 
cathartics, enemas, induced emesis, or 
from taking alkaline powders for reflex 
pyloro-spasm. 

None of these cases was afforded sat- 
isfactory relief until Mucilose was used. 

Mucilose provides bland, non-diges- 
tible, lubricating bulk in the colon. It 
is a hemicellulose (vegetable gum) pre- 
pared by a special process from the 
Plant ago loeflingii. You can prescribe 
it in either of the two palatable forms — 
Mucilose Granules or Mucilose Flakes. 
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chloride concentration low, and the 
acidity nil, yet the peptic power of 
the juice is great. He hypotheoates 
therefore that the parietal cells are 
stimulated to action by histamine or 
a histamine-like substance. Histamine 
is very abundant in the stomach walls 
and mucosa is also found in the 
gastric juice obtained by any method 
— sham feeding, vagal stimulation, or 
histamine injection — in the same con- 
centration although the concentration 
of the histamine-equivalent varied with 
the rate of secretion. The histamine 
in the gastric juice is probably se- 
creted by the mucosa rather than 
filtered from the blood since the 


venous and arterial histamine are the 
same during gastric activity, while 
the gastric juice concentration in- 
creases. Also, the blood histamine is 
found mostly in the formed elements 
rather than in the filtrable elements. 
He concludes therefore that histamine 
is conveyed into the gastric juice in 
conjunction with the secretion of the 
acid producing cells. The action of 
the vagus nerve on the gastric glands 
is through the' mediation of acetyl- 
choline which is directly on the peptic 
cells. These cells liberate histamine 
in conjunction with other secretory 
products. The parietal cells are 
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stimulated through the mediation of 
histamine liberated from the peptic 
cells. 

In normal gastric secretory pro- 
cesses during which histamine is 
liberated there are inherent possibili- 
ties of pathological disturbances 
which may lead to ulcer. As well as 
acting on the parietal cells, histamine 
acts on the blood vessels, especially 
the capillaries, causing a paralysis 
and increased permeability so the 
whole plasma can pass through 
leaving the capillary packed with 
formed elements. This sort of stasis 
has been observed and differs from 
actual standstill of the bloodstream 
because there is plasma exudation 
into tissue and clumping of blood cells 
in the capillaries. Diapedesis of red 
cells may also occur. 

In prolonged stasis in the gastric 
mucosa the part deprived of its blood 
supply becomes devitalized and- ne- 
crotic. When the mucosa only is 
affected an erosion occurs which has 
frequently been observed after large 
histamine doses or strong vagal 
stimulation. It is a long way from 
mucosal erosion to peptic ulcer, which 
is relatively rare compared to the fre- 
quency of erosion. , But in certain 
areas of the stomach the thinness of 
the gastric mucosa, the less abundant 
blood supply, the more abundant 
nerve supply, and the greater ex- 
posure to mechanical factors favor 
the conversion of local circulatory dis- 
turbances into a major lesion of the 
gastric wall. In short histamine is 
not the sole cause of ulcer formation, 
nor does ulcer invariably begin 
through a disturbance of circulation 
in the gastric mucosa, but this is just 
one possible mechanism in peptic 
ulcer formation. 

Edward E. Jemerin. 


Martin, Lay. 

Sovic of the Recent Biochemical 
Concepts of Gastric Secretion 
and Their Application to Clinical 
Medicine. Ann. hit. Med., Vol. 
12, No. 5, 2 )p. 6U-62S, Nov., 1933. 
This paper summarizes the data in 
the investigation of changes in the 
acid-base pattern of human gastric 
secretion, the secretory concentration 
of hydrochloric acid, and of the 
neutral chlorides; to determine, if 
possible, the type of cell, or cells, se- 
creting these neutral chlorides; and 
to study the inorganic phosphates 
during various stages of secretion. 
The nature of the protein and non- 
protein portion of the gastric juice 
and a different method of titrating 
gastric secretion, with the interpre- 
tation of the significance of these data 
in their clinical sense, is submitted. 

Conclusions and Summary 
When gastric secretion stimulated 
by histamine begins, a fluid of ebang- 
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ing acid-base equilibrium, is secreted 
into the normal stomach. The ele- 
ment common to these changes is 
chlorine which is always found in the 
gastric juice. Appropriate stimu- 
lation will cause it to be secreted into 
the stomach in greater concentration 
than in the resting juice, and any 
significant increase in the chlorides is 
accompanied by an increase in the 
titratable acidity. It will often be 
accompanied by an increase in the 
volume of hydrochloric acid whose 
concentration in the e.'ctracted juice 
varies inversely with that of the fixed 
base (neutral salts). In human 
gastric secretion the absence of 


neutral salts has not been noted. 
Chloride concentration of the gastric 
juice equal to the total electrolytic 
strength of the seriim has been found. 
In the majority of instances the 
former was below this level. The 
question of the monocellular source of 
the chloride secretion remains an 
open one. 

The human gastric juice also con- 
tains a protein, gastro-globulin, which 
has been crystalized and is closely 
associated with pepsin and urease. 
There are one or more protein-like 
materials present and one or more of 
these have carbohydrate molecules at- 
tached. In this juice there are also 


sueh materials as ammonia, urea, uric 
acid and amino acids whose concen- 
trations in the normal and certain 
abnormal individuals usually fall 
within predictable limits. 

The' term, “combined acidity,” is 
considered as incorrect and for 
clinical purposes the titration of 
gastric juice should be carried out to 
an end point OTth Topfer’s solution, 
approximately pH 3.8, since at this 
point practically all of the acid 
chlorides both as hydrochloric acid 
and protein chlorides have been de- 
termined. 

It is believed that gastric analysis 
should not be resorted to as a routine 
diagnostic procedure but that it 
should be performed only in those 
cases in which information concern- 
ing the secretion is of importance. 

B. B. 'Vincent Lyon and 

C. Wilmer 'Wirts, Jr. 

Heslop, T. Stewart. 

The Nervous Control of Gastric 
Secretion. An Experimental 
Study. British Jour, of Surgery, 
25, SSi-893, 19S7-8. 

Heslop undertook two series of 
studies in an attempt to determine 
the neurogenic factors in peptic ulcer. 

In the first group (recovery experi- 
ments) , using stomach tubes and 
either cats or dogs, a preoperative 
gastric analysis and histamine re- 
action was first obtained. One of our 
procedures was then performed, 1. 
bilateral splanchnectomy, 2. celiac 
ganglion excision, 3. bilateral vago- 
tomy, 4. bilateral splanchnlcotomy 
and vagotomy. The operations were 
found in no way to permanently in- 
fluence the acidity of the juice or' the 
rate of flow. Immediately after vago- 
tomy there was a lower normal 
acidity, but this became normal agrain 
in a month. The histamine response' 
remained unchanged nor was it af- 
fected by any ■ procedure on any of 
the vegetative nerves. This is be- 
cause the action of histamine is on 
the parietal cells alone. The value of 
histamine as a test of gastric function 
is therefore small. 

In the second group (acute experi- 
ments), cats were mainly used;, a 
tube was first inserted into the 
stomach through the duodenum and 
then the drops of juice were collected 
thi-ough a drop counter. Electrical 
nerve stimulation was applied at the 
rate of 50 impulses per- second, this 
rate being found most effective in 
producing changes. The experiments 
lasted 6 hours or more and then the 
animal was sacrificed. In splanchnic 
nerve stimulation either above or be- 
low the diaphragm the results were 
the same. In 3 to 6 minutes there was 
a diminution in flow or even a fading 
out of gastric secretion. On cessation 
of the stimulus, the flow returned in 
1 to 2 minutes. This he felt was a 
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vasoconstrictor effect. However, there 
was also noted a rise in acidity above 
the resting level. Mucus appeared in 
the juice and the free acid fell while 
the combined acidity rose. In all ex- 
periments, on cessation of splanchnic, 
vagal, or celiac stimulation the free 
acid continued to rise for a while, as 
though it had to reach an equilibrium 
before it could be stopped. In splanch- 
nic stimulation this was felt to be due 
to the parasympathetic content of the 
splanchnic nerves and with atropi- 
nizat on there was a sharp fall in 
acidity which further splanchnic 
stimulation was ineffectual in raising 


again although the mucus secretion 
was greatly augmented. The splanch- 
nics and the bagi are mixed nerves, 
the admixture occurring central to 
the thorax since cats with vagotomy 
still had enough vagal content in the 
splanchnics to influence the acidity. 

Stimulation of the celiac ganglion 
did not influence the rate of flow quite 
as readily as when the splanchnics 
were stimulated and the acidity was 
raised to a higher degree. After 
atropine, the behavior was the same 
as in the splanchnic experiments; the 
acid fell and coelica ganglion stimu- 
lation was more effective in depres- 


sing the flow of juice but had no effect 
on the acidity. This less marked effect 
is due to the large vagal component 
of the coeliac axis reaching it through 
the celiac branch of the posterior 
vagal trunk. 

On vagal stimulation, after a 3 to 
5 minute latent period there was an 
increase in flow and acidity. This was 
appreciably higher than on splanchnic 
stimulation and tended to persist 
after the cessation of stimulation. 

In hypothalamic stimulation a 
Souttar machine emitting impulses at 
the rate of 50 per second was used. 
A rectangular area demarking the 
projection of the hypothalamus on the 
brain surface was marked out. Two 
sensitive points were found in this 
area, one at the anterior end, the 
other at the posterior. On stimulation 
of the anterior point, after a latent 
period usually of 6 minutes though 
sometimes as long as 15, there oc- 
curred a sustained increase in the 
flow of gastric juice accompanied by 
an increase in acidity. After stopping 
the stimulus, the increased flow per- 
sisted for a variable time and then re- 
lapsed. The response was very much 
like that on vagal stimulation. On 
stimulating the second, posterior, 
sensitive point the response was not 
as certain and definite as at the an- 
terior point although when a change 
occurred it was always of the same 
nature. After 6 to 10 minutes the 
flow of juice slowed and stayed slow 
until the stimulus was stopped. There 
was then a slow return to the pre- 
stimulation level. Also there was an 
increase in mucus and a decrease in 
free acid. Here the response was a 
pure sympathetic one. When vago- 
tomy was performed at the usual level 
anterior hypothalamic stimulation 
still caused an increase in the flow of 
secretion and the acidity though not 
as much as in the non-vagotomized 
animal, indicating that the vagi in 
small part reached the stomach 
through an alternate route. As far as 
the author could determine, the hypo- 
thalamus between the anterior and 
posterior sensitive points was silent 
as far as gastrie secretion was con- 
cerned. 

The formation and secretion of 
mucus, he concludes, is in part, at 
any rate, under nervous, (sympa- 
thetic) control. 

Edward E. Jemerin. 

Hollander, Frankh.n and Jemerin, 

Edward E. 

Preparation of Stomach Pouch 

Without Interruption of Vagal 

Supply. Proc. Soc. Exp. BioU 

Med., 39, 87, 1938. 

In a previous publication (see pre- 
ceding abstract) it was shown that 
both the ventral and dorsal trunks to 
the dog’s stomach run symmetrically 
with one another along the lesser 
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curvature. Branches from the main 
trunks pass transversely to the long 
axis of the stomach. This is contrary 
to the concept of the vagal anatomy 
of the dog’s stomach held by Pavlov 
and the Pavlov pouch which was 
made on this anatomical basis, there- 
fore, lacks the bulk of its vagal 
supply. 

A gastric pouch with uninterrupted 
vagal innervation was devised as fol- 
lows: An incision is made through all 
the layers of both anterior and pos- 
terior gastric walls from a point on 
the greater curvature, about 1 inch 
proximal to the end of the pyloric 
antrum, to about half way across the 
stomach walls. This incision runs 
parallel to the vagal branches. From 


When dUaolved, each tablet gives ap- 
proximately -I grains free Sodium Bi- 
carbonate and approximately 21 grains 
Sodium Citrate. 
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the ends of this incision, mucosal in- 
cisions are extended in the direction 
of the long axis of the stomach to 
their point of projection on the 
greater curvature where they unite, 
illucosal flaps about 3/8 of an inch in 
width are dissected back on both the 
stomach and pouch sides of the 
mucosal incisions. The flaps on the 
stomach side of the incision are 
sutured to each other, as are those on 
the pouch side. The stomach is then 
completely closed off by suturing to- 
gether the stomach aspect of the 
initial incision. Similarly, the pouch 
aspect of the initial incision is closed 
off, leaving, however, a small opening 
at its greater curvature angle for the 
pouch mouth. The pouch mouth is 
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then brought up through a small 
counterincision in the abdominal wall. 

Edward E. Jemerin. 


Cheever, David. 

Innocent Gall Stones or Harmful 
Cholecystectomy. New Eng. Jour, 
of Med., Nov. 10, 1938. 

Dr. Cheever feels that there is no 
such thing as an innocent gall stone 
or a harmful cholecystectomy there- 
fore: all gall stones are potentially 
harmful and should be removed since 
cholecystectomy itself can be attended 
by a very low mortality rate. 

Some of the statistics in the litera- 
ture quote the incidence of gall stones 
in routine consecutive autopsies as 
32.5 per cent and the presence of 
cholecystitis in 59.6 per cent of cases. 
He cites a number of personal eases 
wherein he feels operation at the 
time when the disease was first diag- 
nosed would have diminished the 
hazard attending later operation. 

He feels that the gall bladder symp- 
toms following a pregnancy indicate 
cholecystectomy. To further his con- 
tention, he analyzes 109 operative 
fatalities in gall stone disease seen 
at the Peter Bent Brigham Hospital. 
In half of these cases there was suffi- 
cient warning to enable an early diag- 
nosis to be made and operation per- 
formed before the occurrence of 
secondary complications which were 
the essential causes of the fatalities. 
With a mortality of .8%, such as he 
has in primary operations, as con- 
trasted to a mortality of 4.1% where 
disease bad gone beyond the gall 
bladder and involved the common 
duct, the advantages of early opera- 
tion are obvious. He minimizes the 
possibility of postoperative adhesions 
and of any physiological disturbance 
following cholecystectomy. 

Henry H. Lerner. 

COLCHER, A. E. 

Nciv Displacement Technique for 
Gastric Mucosal Relief. Acta 
Radiologica, Vol. 39, 5, 615, 1937. 

The author uses a Trendelenburg 
position for studying the mucosal re- 
lief of the stomach. The normal 
barium mixture is used. An adap- 
table fluoroscope is used, which has 
head and shoulder rests. Foot straps 
are applied over the insteps. In this 
manner, the patient can be kept in 
position with least amount, of dis- 
comfort and can be rocked from a 
vertical position down to a Trendelen- 
burg position of not less than 45 de- 
grees. 

Among the routine mucosal pictures 
the author publishes a case of scir- 
rhous carcinoma, which showed a 
finely mashed honeycomb appearance 
of its surface. 

Franz J. Lust, New York. 
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the patient’s ill health, may very 
well be due to a lack of protective 
vitamins and minerals, proven in- 
adequate in the average diet. 
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Ravdin, I. S. 

Factors Involved in the Retardation of Gastric 
Emptying After Gastric Operatiotu Pa. Med. Jour., 
il, 695-700, 1938. 

Pluroscopic evidence of the failure of the stomach to 
empty after reconstruction or short circuiting operations 
cannot be accepted as evidence that a mechanical defect of 
the anastomosis exists which will permanently retard 
normal gastric emptying. Under most favorable circum- 
stances, a newly made stoma may not function for some 
days after operation. Fortunately, evidences of retention 
disappear in most cases, and gastric lavage affords relief 
until the stoma gives evidence of functioning. 

The author then analyzes the following factors which 
have been held responsible for persistent post-operative 
vomiting: 

1. Presence of bile and alkaline duodenal juices in 
stomach. This is disproven by well-being of patients after 
cholecysto-gastrostomy. 

2. Spur at anastomotic site due to dropping doivnwards 
of afferent and efferent loops, producing a sharp kink, 
thus directing fluid from afferent loop into stomach. The 
incidence of this factor has been greatly reduced recently 
by suturing the bowel to the stomach for some' distance on 
either side of the stoma, avoiding acute kinking. 

3. Anti-peristaltic implantation of jejunum (as in 
original 'Wolfler operation) probably over exaggerated as 
a factor since such an operation in the dog is followed by 
perfectly normal emptying. 

4. Other factors mentioned by various authors are: 
use of long jejunal loop, valves of gastric mucous 
membrane, closure of stoma by newly formed adhesions, 
compression of efferent loop by colon. 

5. Recently, intussusception of jejunum was shown to 
be a cause of stomal obstruction, but occurs some time 
after recovery from operation, after period of normal 
gastric emptying. 

6. Spasm at stoma site-Ravdin proved results were not 
encouraging when he used large amounts of drugs, whose 
primary purpose is relief of smooth muscle spasm. There- 
fore, if there is spasm, it is of minor importance. 

Ravdin advances three other factors: 

1. Interference with nervous innervation attending 
many resection. 

2. Presence of edema at anastomatic site (with or 
without resection) due to trauma. 

3. Edema of serum protein deficiency, especially if 
patient suffers from prolonged dietary deficit, due to: a. 
prolonged medical regime, b. self-imposed restriction — due 
to pain or vomiting or both. Coincidental dehydration 
often masks the hypoproteinemia and the true state is un- 
recognized until fluids and large amounts of NaCl are 
given, which precipitate and intensify the edema. 

The author claims that edema of truma plus that due 
to hypoproteinemia together produce sufficient swelling of 
stomal site to account for more failures of gastric empty- 
ing after Bilroth I and II operations than are due to 
technical defects of anastomosis. 

He experimentally produced hypoproteinemia in- dogs by 
restriction in diet and plasmapheresis, keeping protein in- 
take to 1%, but giving sufficient vitamin. As serum 
protein fell, gastric emptying time prolonged (sho^vn by 
fluoroscopy) in both operated and unoperated dogs. In 
man, there is probably also added vitamin deficiency; if 
due to Bi lack, gastro-intestinal atony results. 

Ravdin concludes: 1. Pre-operative serum protein de- 
terminations should be done, while fluid-salt balance is 
being restored. If level approaches critical level for edema, 
patient should receive 1 or more transfusions of whole 
blood or serum. 

2. Pre-operatively, put Abbott-Rawson tube in stomach. 
After completing anastomosis, distal valve is drawn into 
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distal jejunal loop. Can thus keep 
stomach empty ■ and also use distal 
valve as jejunostomy for feeding. 

3. Supply sex'um protein compon- 
ents. Recently, amino acids have been 
used intravenously. Lyophilized serum 
has also been used to raise serum 
protein level. Protein hydrolysate is 
absorbed when given by intestine. 

4. Administration of salt and fluid 
must be carefully controlled, during 
the time of impaired gastric empty- 
ing, to avoid prolonging and accentu- 
ating tissue edema. 

Albert Cornell. 

Jemerin, Edward E. and Hoixander, 

Franklin. 

Gastric Vagi in the Dog. Errone- 
ous Asstimption of Uninterrupted 
Vagal Innervation in the Pavlov 
Pouch. Proc. Soc. Exp. Biol. 
Med., 38, 139, 1933. 

According to Khigine and Pavlov, 
the anterior vagal trunk to the dog’s 
stomach descends the lesser curvature 
to the pylorus. The posterior trunk, 
however, descends the greater curva- 
ture, to the middle of the pars py- 
lorica. Pavlov devised a gastric pouch 
on the basis of this vagal anatomy, so 
that the posterior vagal trunk would 
descend into the pouch mucosa un- 
injured. The pouch, with blood and 
nerve supply intact, would therefore 
respond to all stimuli with a secretion 
comparable to that of the stomach 
proper. 

. The foregoing nerve distribution 
differs from that found in the human, 
where both the anterior and posterior 
trunks are found to course along the 
lesser curvature of the stomach. It 
was therefore thought wise to repeat 
the dissections in dogs. Dissection of 
20 dogs consistently showed Khigine 
and Pavlov’s anatomical concept to 
be erroneous. A constant architecture 
was found consisting of the follow- 
ing; On the esophagus the left and 
right vagal trunks divided into 
ventral and dorsal branches. The 
ventral branches united to form a 
ventral trunk, the dorsal to form a 
dorsal trunk. The trunks entered the 
abdomen through the esophageal 
hiatus in the diaphragm. Both the 
ventral and dorsal trunks then de- 
scended the lesser curvature on their 
respective stomach surfaces sym- 
metrically with one another to about 
one inch from the pylorus. Each gave 
off branches to its respective stomach 
surface, the branches passing trans- 
versally to the long axis of the 
stomach and disappearing in the 
musculature about 1/3 of the way 
across the stomach. No branch was 
seen to descend the greater curvature 
as described by Khigine and Pavlov. 

Roughly, then, 75% or more of the 
vagal supply to a Pavlov pouch would 
be transcected by the incisions recom- 
mended by Pavlov. While innervation 
of the entire pouch mucosa might 
conceivably be effected by microscopic 
lateral branches or through myenteric 
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plexuses, it is equally likely that phy- 
siological action would be limited to 
the apparent sphere of influence, the 
pouch fundus. In the latter case, one 
would be dealing with an incompletely 
innervated pouch, and it might be ex- 
pected that the response of such a 
pouch to vagal stimuli would be 
equally incomplete. 

Data available in the literature 
were insufficient to indicate whether 
or not Pavlov 'pouches did respond 
completely to vagal stimuli despite 
the anatomical considerations eluci- 
dated above. To determine whether 
there exists a physiological parallel 
to the observed anatomical deficiency 
a technique is required for the quanti- 
tative determination of degree of 
vagal response. This must then be ap- 
plied to Pavlov pouches, to Heiden- 
hain pouches and to pouches which 
are made according to another tech- 
nique which will leave the vagal 
supply uninterrupted. 

Edward E. Jemerin. 

Robins, Samuel A. and Altman, 

William S. 

The Signifieanee of the Lateral 
Vietu of the Rectum. A Descrip- 
tion of Technique and its Vahic. 
Am. Jour, of Roent. and Rad. 
Then, Vol. 40, pp. 598-605, No. 
4, 1938. 

Re-emphasizing a well known, but 
too often unobserved detail in roent- 
genographic studies of the large 
bowel, the authors present this paper 
with several illuminating cases. They 
point out that lesions in the rectum 
can often be demonstrated in a lateral 
view; whereas, the routine anterior- 
posterior view may miss them. This 
is to a great extent an indictment of 
the fact that too often we fail to heed 
the well-voiced dictum that the sole 
difference between the specialist and 
the practitioner lies in the fact that 
the former inserts his finger into the 
patient’s rectum. Any lesion that has 
obtained a size sufficiently large to 
produce a defect demonstrable by 
X-ray ought to be amenable to diag- 
nosis by the digit. The value of the 
proctoscopic examination is obvious 
in such instances. 

Going beyond their title, the 
authors show instances of carcinoma 
of the sigmoid, splenic flexure, and 
descending colon demonstrated only 
in the lateral view. 

The sole importance of this paper 
lies in the fact that anyone doing 
roentgenographic work should not be 
satisfied with the routine procedure 
hitherto pursued in studying the 
colon. The authors suggest that after 
the usual prone and oblique films are 
taken that a left lateral exposure be 
made. In this view, the rectum and 
sigmoid, which are often obscured by 
redundant loops of bowel, are clearly 
visualized. They fail to make mention 
of the use of the double-contrast 
enema which in many instances has 


proved its value in the diagnosis of 
single polypoid lesions in the rectum 
or colon. ' 

Henry H. Lerner. 


Zdansky, Erich. 

Roentgenological Findings in 
Achylia Gastrica. Fortschr. a. d. 
Gebiete d. Roentgenstrahlen, Vol. 
56, 5, 635, 1937. 

The author describes, besides 2 
cases of carcinoma of the stomach, 
another case, which was observed for 
15 years. The patient had an achylia 
with normal or slightly , hypochronic 
anemia. The X-ray examination 
showed hyperplasia of the stomach 
mucosa which was similar to a tumor. 
The hyperplasia gradually subsided 
with a decreasing of the clinical 
symptoms. The author emphasizes 
that these cases are not too rare. 

Pranz J. Lust, New York. 

Odqvist, Henning. 

X-ray Findings in a Neurinoma 
of the Stomach. Acta Radiolo- 
gica, Vol. 18, 1, 101, pp. 112- 
118, 1937. 

A case of gastric neurinoma is de- 
scribed, which showed clinical signs 
of bleeding, but other\vise only in- 
definite dyspeptic discomfort.' The 
roentgenological examination revealed 
the presence of a well circumscribed 
tumor with a naval-like niche. 

Pranz J. Lust, New York. 
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The Effect of Anterior Pituitary-Like Hormone on Gastric Acidity in Man* + 


By 

HENRY KELSON, JI.D. 
aud 

LEON SCHIFF, JI.D. 

With the technical assistance of 
ELLEN S. GARBER, M.S. 
CINCINNATI. OHIO 


T he relationship of se.x hormones and gonadotropic 
hormones to gastric acidity in man appears to be 
one of much interest due to the fact that modal gastric 
acidity in man is higher than in woman and that 
anacidity is more frequent in the female (Bloomfield). 
In a previous communication we reported no eifect on 
gastric acidity following the repeated intramuscular 
administration of estrogenic hormone (“Theelin"). 
We were eager to determine next the effect of anterior- 
pituitary-like hormone on gastric acidity because of 



its gonadotropic qualities. This hormone has been re- 
ported by Winkelstein to produce no constant effect on 
the gastric secretion of the dog. 


METHOD USED 


Four patients and three controls were selected for 
study. Three were males and four females. The ages 
''aried between twenty-two and sixty-one years. They 
all reported to the laboratory in a fasting state. They 


^aartmont of Intornn] Medicine. University of Cincinn.iti 
tStud tiastrlc Kescarch Laboratory, Cincinnati General Hospital. 

^ special Krant from Parko-Davia & Company 
•F„. ■ C , , ‘^“'Poration of Dr. E. A. Sharp. 

Darke-Davis & Company, 
hubmittoj July 31. 1938. 


were instructed not to swallow anj"^ saliva. A Eehfuss 
tube was introduced into the stomach and the fasting 
contents were withdrawn. One-half milligram of 
histiimine phosphate^ wa.s given subcutaneously and 
continuous aspiration carried out for a total of one 
hour; the juice collected being divided into ten minute 
period samples. The volume as well as the acidity of 
each sample was recorded. The presence of bile and 
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Fig. 2 


mucus was noted. Free acidity was determined by the 
standard method of titrating with N/10 NaOH using 
Toepfer’s I'eagent as an indicator. 

A control period of observation preceded the insti- 
tution of treatment varying from one week in some 
cases to eight months in one case and included at least 
three analyses. In one patient, twenty-four control 
analyses were performed. Normal acidity was present 
in three of the subjects, diminished acidity in three 
and increased acidity in the remaining one. During 
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treatment, analyses were usually done at weekly inter- 
vals, though in some instances the intervals were 
longer. After cessation of treatment, weekly analyses 
were continued for approximately two months in two 
cases and eight months in a third. 


sisted for seventeen and nine weeks respectively. Case 
2 showed no change until six weeks after treatment 
was ended, at which time a- drop of' fifty occurred 
which pei-sisted for fourteen weeks. Because this de- 
crease occurred after treatment was discontinued and 


Table I 


Data on patients receiving anterior pituitary-like hormone 
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Injections consisted of 1 cc. “Antuitrin-S’’§ given 
subcutaneously into the upper arm. In moat of the 
patients injections were given daily; however, in two 
(Cases 4 and o) treatment was not given regularly 
because of lack of cooperation. The duration of treat- 
ment ranged from to months, the injections 
numbered 32 to 150 and the duration of study varied 
from to 21 months (Table I). 

A total of 195 analyses was performed. Composite 
curves of volume and acidity of gastric juice obtained 
before, during and after treatment are given in Fig. 
I. A slight lowering of volume and free acidity oc- 
curred during treatment followed by a slight rise 
after treatment was discontinued. It is felt, however, 
that the changes are too small to be significant. 

Cui-ves of maximum free acidity for any one ten 
minute collection period (on a given day) together 
with total volume of gastric juice obtained in the 
entire one hour periods are depicted in Fig. 2. Volume 
appeared to be unaffected except for a persistent slight 
lowering in Case 2 which occurred ten weeks after 
treatment was begun. It may be seen that two cases 
('•> and 4) showed an increase of 30 in maximum 
acidity six and three weeks after treatment was begun 
which persisted for practically twelve weeks and 
thirty-five weeks respectively (at which time treat- 
ment was discontinued). Two cases (1 and 5) showed 
a decrease of 30 in acidity nine and eighteen weeks 
after beginning of treatment which practical!}' per- 

IKurni'htil by Tarki'-Davia Si Company. 


was later followed by a rise to .the original level, it is 
felt that it may have occurred spontaneously. 

The immediate effects of injections of “Antuitrin-S” 
on gastric volume and acidity were observed in five 
patients. Fourteen analyses were done in which the 
administration of histamine was immediately preceded 
by subcutaneous injection of 1 cc. of Antuitrin-S with- 
out any unusual effect on gastric secretion. 

In only one individual receiving repeated injections 
of Antuitrin-S (Case 6) was any untoward reaction 
observed. This subject was in beginning menopause 
and experienced metrorrhagia and dysmenorrhea 
which became so marked that treatment- had to be 
discontinued. 

SUMMARY 

The subcutaneous administration of anterior pitui- 
tary-like hormone (Antuitrin-S) to a- group of seven 
individuals in daily doses of 1 cc. for a total of 32 to 
150 injections produced no constant effect on the 
volume and acidity of gastric juice as obtained in a 
one hour period following the subcutaneous adminis- 
tration of histamine. 
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Observations on the Incidence and Cause of Fever in Patients* 
with Bleeding Peptic Ulcers 

By 

L. V. DILL 
and 

C. E. ISENHOUR 

NASUVILLE. TENNESSEE 


K roner (l) 192 c in a review of the literature 
called attention to the paucity of comment on the 
rise in temperature that may occur in patients with 
peptic ulcer. He pointed out that very little is knowm 
concerning either the incidence or cause of this fever. 
Table I summarizes the data available in the liter.a- 


Table I 

Summary of ihc available data concerniiuj the inci- 
dence of hemorrhage and fever in peptic ulcer 
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ture on the incidence of fever in patients with peptic 
ulcers, bleeding and non-bleeding. 

Although others had observed that patients with 
bleeding gastric and duodenal ulcers often had fever 
(2) Kroner (1) states that Lorenz was the first to 
study the incidence of pyrexia in such patients. 
Lorenz reported a series of 179 patients, 21 per cent 
of whom had fever. Kroner, reporting from Strauss’ 


Table II 

The average age, duration of symptoms and sex inci- 
dence of the various groups 
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Clinic in Berlin, found that 18 per cent of 300 ulcer 
patients had temperatures which exceeded normal at 
least once during their stay in the hospital. One year 
later Bang (3) of Copenhagen, in a study of 358 cases 
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of peptic ulcer personally observed, found that 50 per 
cent had sustained rises of temperature. He believed 
that the presence in his series of a relatively large 
number of active, bleeding ulcers accounted for the 
discrepancy between his figures and those of the 


Table III 

The incidence of fever in jmtients with peptic ulcer 



All 

Ulcers 

Non- 
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Gastric 
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with Fc\cr 
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*i 

JO-". 

S 0 C 4 

37 % 


earlier authors. It is to be noted that these figures 
pertain to all ulcer cases, and that the incidence of 
bleeding varied greatly in the different groups. In 
Kroner’s series 8 per cent of the patients had hema- 
temesis and of those 58 per cent had fever (at least 
one temperature observation well above normal). Only 
IG per cent of the non-bleeding cases were febrile. In 
Bang's series hemorrhage was noted in 42 per cent 
and 91 per cent of these had prolonged rises of 
temperature, although in a small number of these 
cases it was impossible to rule out the effect of medi- 


Table IV 

The incidence of fever in relation to varying degrees 
of hemorrhage 



blasai%c 

UemorrhaKC 

Moderately 

Severe 

Hemorrhage 

Small 

Hemorrhage 

Number of 
Cases <44) 

23 (50%) 

U (25%) 

11 (25%) 

Presence 
of Fexer 

1 

19 (86%) 

9 (82%) 

7 (C4?c) 


cation. Only 7 per cent of the non-bleeding ulcer 
patients were febrile. Pui'jesz (4) reporting on 380 
ulcer patients, found that 30 per- cent were bleeding 
and 73 per cent of these had a rise of temperature 
above 37.0° C. by axilla. 

The cause of fever* in peptic ulcer has been variously 
ascribed to absoi-ption of methemoglobin or blood de- 
gradation products, reduction in blood volume, anemia, 
asthenia or shock with resulting increase in lability 
of the heat regulating center, and to gastritis. The 
absorption of blood from the intestinal tract was as- 
signed as the cause of the fever as early as 1887 by 
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Eichorst. Leichtenstern (o) went so far as give to 
"absorption fever’’ the name, “Febris Jlethemati- 
metiea.’’ He stated vaguely that it was "a fever that 
sometimes is quite mild, sometimes rather high, some- 
times perfectly atypical, irregular and remittent. 


Purjesz (4) found that a definite rise in body tempera- 
ture occurred following the reduction of blood volume 
in dogs by bleeding and he produced anemia and fever 
in dogs with phenylhydrazine. He interpreted these 
results as indicating that blood loss was a definite 


Table V 

The incidence of peptic ulcers, hemorrhage and fever hi relation to age groups 
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sometimes continuous for several days,’’ and added 
that it appeared 2 or 3 days after the occurrence 
of the hemorrhage in association with constipation. 
Kroner (1) noted that very large hemorrhages were 
almost always accompanied by fever and that young 
patients had less fever than the older ones. He con- 
sidered the .size of the hemorrhage the important 
factor in determining the e.xtent of the temperature 
elevation. Riegel (11) states that many observers con- 
■sidered fever in peptic ulcer as being due to toxic or 
infectious material or to a ferment caused by red blood 
cell destruction. Others believed that the anemia itself 
caused dysfunction of the heat regulating center. 
Krehl (11) postulated similarly that the products I’e- 
sulting from the disintegration of red blood cells 
entered the blood stream and affected the heat regula- 
ting center through the vegetative nervous system. He 
also suggested that anemia alone could cause the fever 
and cites as evidence the increase in body temperature 
often seen in pernicious anemia and hemolytic jaun- 
dice. Jacobs (11) thought that generalized body weak- 
ne.ss could increase the liability of the heat regulating 
center. Bang (3) felt that the fever could be reason- 
ably referred to the gastritis which accompanies 
uleer.s. The observations of Lange (6), Faber (7), 
-l.skanazy (8), Konjetzny (9), Kalima (10) and others 
indicate that g.astritis is not an uncommon occurrence. 


factor in the production of fever in patients with 
bleeding ulcers. 

We became interested in the problem after noting 
that the opinions e.xpressed in the literature were at 
variance, and that none entirely coincided with the 
impressions gained from the study of patients in this 
clinic. 

CLINICAL MATERIALS AND METHODS 

All cases of peptic ulcer studied in the Vanderbilt 
Hospital from the year 1925 through 1936 were re- 
viewed, and from these 199 patients with peptic ulcers, 
proven by X-ray, laparotomy, or both were chosen. 
Each patient had been observed in the hospital for 
more than three days and was known, within the limits 
of error, to have no intercurrent infection. 

The material was divided into three groups : Group 
1 consisted of 155 patients with peptic ulcers whose 
stools did not contain occult blood, and who gave no 
history of recent bleeding. Group 2 consisted of 44 
patients whose stools gave strong reactions for occult 
blood and who had, for the most part, come into the 
hospital with complaints referable to hemorrhage. A 
control group (Group 3) was composed of 78 patients 
with complaints referable to the gastro-intestinal 
tract, in whom no organic disease could be demon- 
strated and who were diagnosed as having gastric 
neuroses. 


Table VI 


The incidence of ulcers, hemorrhage, and fever hi relation to the duration of idcer symptoms 
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“Fever” in our studies was arbitrarily defined as 
any rise in temperature above 99.0° F. which was 
sustained for more than two days, any rise to 99.2° 
F. or above for two days, or any single rise exceeding 
100.0° F. The temperature of each patient was taken 


Table VII 

The incidence of fever in bleeding and non-bleeding 
ulcer 'patients with and without anemia 



1 Patients 

! With Bleeding Ulcer 

Patients 

With Non-Bleeding Ulcer 


With 

Anemia 

Without 

Anemia 

With 

Anemia 

! Without 
^ Anemia 

Number 

14 (31*:^ 
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of Fever ; 

1 
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j 4 (looro) 

1 
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every four hours during the day, and, in the presence 
of fever, at the same intervals at night. All patients 
had blood studies on admission to the hospital, in- 
cluding red blood cell counts, white blood cell counts, 
hemoglobin determinations, and a differential count of 
the stained leucocytes. In the presence of hemorrhage 
frequent hemoglobin determinations, red and white 
cell counts were done. Stool examinations were made 
in practically all instances when the patients were first 
admitted to the hospital, and when patients were 
found to be bleeding, stool examinations were made at 
frequent intervals thereafter. 

The age of each patient was determined by the age 
given on admission to the hospital and the duration of 
symptoms was determined from the hospital record. 

The amount of diarrhea, vomitus and fluid intake 
was considered in reviewing the records and particu- 
lar attention was paid to dehydration. The influence 
of treatment on the temperature was carefully con- 
sidered in each instance and all cases in which medi- 
cation or dehydration was believed to be in part or 
wholly responsible for the fever were discarded. 

The studies on the relation of anemia to the 
presence of fever in ulcer patients were confined to a 
gi’oup of individuals who had less than 2,500,000 red 
blood cells or 7.5 grams (50 per cent) of hemoglobin. 

CLINICAL OBSERVATIONS 
Clinical Data. In order to define clearly the type of 
clinical material reviewed in this study of fever in 
peptic ulcer the case histories were analyzed with 
reference to age, incidence of hemorrhage, duration 
of symptoms, and sex distribution. (Table II) 

In this series the average age of the patients was forty- 


five years. The average age of those with non-bleeding 
ulcer was forty-five years, with bleeding ulcer was forty- 
four years. The patients of the control group (gastric 
neuroses) were slightly younger, the average being thirty- 
seven years. The incidence of bleeding in the ulcer group 
was 22 per cent. 

The average duration of gastro-intestinal symptoms 
among the patients with ulcer was 8.2 years; in patients 
with non-bleeding ulcers the average duration of symptoms 
was 8.4 years, and in those with bleeding ulcers 7.6 years. 
Symptoms in the gastro-intestinal neurosis group averaged 
6.1 years duration. 

Males had peptic ulcer three times as frequently as 
females (75 per cent) in our series and this ratio was 
maintained in both bleeding and non-bleeding groups. The 
gastric neuroses showed only a slight preponderance of 
females (56 per cent). 

Incidence of Fever. 106 of the 199 patients of the 
entire series, or 53 per cent, had fever, temperature 
elevations which satisfied our criteria for the term. 
Of 155 non-bleeding ulcer patients there were 71 who 
had fever (46 per cent). Thirty-five of the forty-four 
patients with bleeding ulcers, or 80 per cent, were 
febrile. Fever was present in 37 per cent of patients 
in the gastric neurosis group. (Table III) 

Factors Affecting Fever. In order to see what effect 
the size of the hemorrhage had on the temperature the 
cases were classified as examples of either massive, 
moderate or small hemorrhage. These lines of division 
were arbitrarily drawn and were none too easily de- 
fined, but patients were thus classified on the basis of 
the impression gained from a complete resume of 
history, physical examination, and laboratory findings. 

The findings in Table IV indicate that in hospital- 
ized patients massive hemorrhages are present or are 
recognized more frequently than moderate or small 
ones. Fever as we have defined it is somewhat more 
commonly encountered and is of longer duration in 
patients after moderate or large hemorrhages than 
after small ones. 

In order to study the relation of age of the ulcer 
patients to the occurrence of hemorrhage and fever, 
the patients wei'e divided into three age groups: 0-20 
years, 21-40 years, and from 41 years upward. Table 
V indicates that the incidence of hemorrhage for 
peptic ulcer increases with age and that among adult 
patients fever occurred more frequently in bleeding 
than in non-bleeding ulcers. The number of patients 
in the 0-20 year group was too small to permit com- 
parison with the other groups. 

An attempt was made to correlate the duration of 
the ulcer symptoms with the presence or absence of 
fever. To this end patients were divided into bleeding 
and non-bleeding groups and each group was sepa- 
rated into three age periods : Those who had symptoms 
from 0-2 years, from 3-10 years, and from 11 years 


Table VIII 

The influence of fever and hemorrhage on the leucocyte counts of ulcer and neurosis patients 
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Chart 1. A composite graph, showing the effect of bleed- 
ing on the temperature of five dogs. 


upward. A study of Table VI indicates that alight if 
any eifect upon the incidence of fever can be at- 
tributed to the duration of the ulcer. As in previous 
charts the effect of hemorrhage on the incidence of 
fever is noteworthy. 

In Table VII it is seen that over 90 per cent of the 
patients with bleeding ulcers and low hemoglobin 
valuc.s had fever. Four patients with non-bleeding 
ulcers but with anemia, also had fever. These figures 
appear to be significantly higher than those for 
patients with ulcers, bleeding and non-bleeding, but 
without anemia. Anemia, therefore, seems to be 
.significantly related to the temperature levels e.xhibited 
by ulcer patients. 

Li'ucncutc Counts. A comparison of the leucocyte 
counts in the various groups is noteworthy only be- 
cau.se of the absence of significant differences. (Table 
VUIl 

EXPERIMENTAL 

Mti tcrinl and Mcthod.s. An attempt was made to 
duiilicate in dogs the conditions existing in patients 
with bleeding peptic ulcers in so far as reductions in 
blood volume and the presence of blood in the gastro- 
intc.stinal tract are concerned and to study the effect 
of these factors, singly and in combination, upon the 
U'liiperature of the animals. Dogs of varying size 
wore u.sed and were divided into four groups. In order 
to determine the effect of massive blood loss on the 
body temperature, each of five dogs (forming Group 
I) was bled from the femoral artery one-quarter of 
its estimated blood volume.* Twenty gauge needles 
Wore used and sterile technique was employed. Four 
dog.s (Group 11) were given, by stomach tube, blood 



Ch.arl 2. A composite graph showing the effect of giving 
oloed by ntomach tube on the temperature of four dogs. 



Chart 3. A composite graph showing the effect of bleed- 
ing and of giving blood by stomach tube on the tempera- 
ture of six dogs. 


approximating one-quarter of their blood volumes, in 
an effort to evaluate the role played by blood in the 
intestinal tract. In order to combine the factors exist- 
ing in Groups I and II, six dogs, forming Group III, 
were bled one-quarter of their estimated blood volumes 
and fed this same blood immediately by stomach tube. 
Group TV, including five dogs, was used to determine 
the effect upon the body temperature of the reaction 
which may occur as the result of arterial puncture. 
The femoral arteries of these animals were punctured. 

Temperatures were taken rectally twice daily (at 
8:00 A. M. and 4:00 P. M.) for five days preceding 
and ten days following each procedure. Only the maxi- 
mum temperatures for each day are recorded in the 
charts. 

EXPERIMENTAL OBSERVATIONS 

Reduction in Blood Volume. The animals of Group 
I whose blood volumes had been reduced by 25 per cent 
experienced a rise of temperature, shown in a com- 
posite graph (Chart 1) of only 0.1“ P. above the 
control lev(:l for that group. 

The Presence of Blood in the Gastro-Intestinal 
Tract. Chart 2, a composite graph of the temperature 
curves of the animals of Group II which had been fed 
a large quantity of blood by stomach tube, shows only 
0.1° F. rise in temperature above the control level, 
although this was attained on thi-ee separate oc- 
casions. 

Combination of Blood Volume Reduction and the 
Presence of Blood in the G astro-intestinal Tract. The 
composite graph (Chart 3) shows the effect of the 
procedure carried out on Group IV. The temperature 
of these animals exceeded the highest control level 
three times, the greatest e.xcess being 0.7“ F. How- 
ever, the observations which follow indicate that this 

>^Thc total blood \olume was estimated as 1/10 of the body weight. 



Chart 4, A composite ^aph showing the effect of 
arterial punctures on the temperature of five dogs. 
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Chart 5, Case 1. The effect of blood in the intestinal 
tract on the temperature of Subject 1. 


temperature elevation was not related to either re- 
duced blood volume or blood in the gastro-intestinal 
tract. 

Control (Arterial Puncture Alone). Follotving 
arterial puncture, the post-operative temperatures ex- 
ceeded the control levels, the highest being 0.7“ F. 
above the maximum for the pre-operative period. This 
post-operative temperature elevation was maintained 
for several days. (Chart 4) 

In summary it may be stated that under the con- 
ditions of our e.\periment no significant rise in 
temperature was observed in dogs as a result of rapid 
and great reductions in blood volume, the presence of 
large amounts of blood in the gastro-intestinal tract, 
or a combination of both. 

CLINICAL EXPERIMENTS 
In order to note the effect of blood in the human in- 
testinal tract upon body temperature, a clinical ex- 
periment, similar to the procedure carried out in 
Group I of the animal experiments was designed. 

Material and Methods. The experimental subjects 
were a young physician and three patients who had 
been admitted to the hospital with afebrile illnesses 
and with no symptoms referable to the gastro-in- 
testinal tract. A preliminary control period of five 
dajsvvas used with each patient to obtain temperature 
records and to exclude the presence of blood in the 
intestinal tract. 

The blood for use in the experiments was obtained 
by phlebotomy from patients with congestive heart 
failure. It was collected, citrated, and stored in a re- 
frigerator, under sterile conditions until used. 

^loderate doses of morphine and sodium amytal 
were given the expei-imental subjects. 500 to 600 cc. 
of blood at body temperature were introduced into the 
stomachs of the sleeping patients by Levine tubes. 

In order that the blood lemain in the intestinal 



S’ “• The effect of blood in the intestinal 
ct on the temperature of Subject 2. 



Chart 7, Case 3. The effect of blood in the intestinal 
tract on the temperature of Subject 3 (see text). 


ti-act as long as possible, paregoric, 4 cc. three times 
daily, was given for ten days. Temperatures were 
taken orally every four hours during the day. None 
of the subjects vomited. Occult blood was demonstrable 
in the stools from the second to the fourth day after 
the beginning of the experiment (varying as to 
constipation) and persisted for from forty-eight to 
seventy-two hours following its first appearance. 

Subject No. 1. K. P., was a forty-three year old white 
male with multiple scleiosis. After a control period of five 
days, 600 cc. of blood were introduced into the stomach 
(Chart 5). Subject No. 2. E. G., was a forty-seven year 
old white male. The diagnosis was syphilitic aortitis and 
Adams-Stokes syndrome. After five days of control period, 
550 cc, of blood were introduced into the stomach. (Chart 
6) . Subject No. 3. C. S , was a twenty-one year old white 
male, diagnosed obesity. Following a four day control 
period, 800 cc. of blood was introduced into the stomach. 
(Chart 7). Subject No. 4, a twenty-three year old white 
male in excellent health was given 500 cc. of blood by 
stomach tube following the usual five day control period. 
(Chart 8). 

Subjects No. 1 and No. 2 showed only an insignificant 
rise in temperature following the introduction of blood 
into their gastro-intestinal tracts. Subject No. 3 did ex- 
perience an elevation of temperature for the whole period, 
but It is noteworthy that this exceeded the maximum 
temperature of his control period by only 0.6° P. Subject 
No. 4 was afebrile save for one day. On the fourth day 
following the intioduction of blood into the stomach this 
individual had nausea and vomiting preceded by general- 
ized abdominal pain. .Vf ter three hours this pain migrated 
to the right lower quadrant; it subsided seven hours after 
the onset. Appendicitis was suspected. 

While no conclusions can be drawn from such a small 



Chart 8, Case 4. The effect of blood in the intestinal 
tract on the temperature of Subject 4 (see text). 
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number of observations, we are of the opinion that blood 
in the intestinal tract of man does not of itself cause a 
significant rise in temperature. 

COMMENT 

We have determined the incidence of fever, as we 
have defined it, in a series of patients with proved 
peptic ulcers. The incidence of fever in our patients 
(53 per cent) is identical with the series published by 
Bang- (3), but gi’eatly e.x'ceeds those of Kroner (18 
per cent) and Lorenz (24 per cent). We found that 
80 per cent of our patients with bleeding ulcers were 
febrile. These figures do not differ greatly from those 
of Purjesz (73 per cent) or Bang (91 per cent), but 
are well above those quoted by Kroner (58 per cent). 
Our percentage of febrile, non-bleeding ulcer cases 
(46 per cent) is much higher than that of Kroner (16 
per cent) or of Bang (7 per cent). 

To e.xplain the apparent discrepancy between his 
figures and those of the earlier writers Bang (3) 
postulated an increased activity of the ulcers, as evi- 
denced by the high incidence of bleeding in his cases. 
Using this criterion in an attempt to correlate the 
incidence of fever to bleeding we are unable to obtain 
a true parallel by comparing the different series, and 
interpret the greater part of the variation in figures 
as to variations in standards of fever. It should be 
emphasized that we found that patients without 
demonstrable organic lesion had fever, according to 
our definition, in a significantly high percentage (37.1 
per cent). 

We have attempted to relate the fever occurring 
in patients with peptic ulcers to hemorrhage, the 
presence of blood in the intestinal tract, the age of the 
patient and of the ulcer, the presence of anemia, and 
the leucocyte count. Our series demonstrates that 
patients with ulcers have fever more frequently than 
patients with no demonstrable organic lesion, and that 
bleeding increases this tendency. The presence of 
anemia also increases this tendency to fever in 
patients with both bleeding and non-bleeding ulcers. 
iMassive and niodei'ately severe hemorrhages are more 
frequently associated with fever than are small hemor- 
rhages. We are unable to correlate the occurrence of 
fever with either the age of the patient or the duration 
of ulcer symptoms. The absence of leucocytosis in our 
patients lead us to assume that infection of the base 
of the ulcer or an associated gastritis or duodenitis is 
not important in the production of this fever. 

The e.xperiraental evidence seems to indicate that 


little part is played in the production of fever by 
either blood in the intestinal tract or absorption of 
blood degradation products. 

Our studies throw no light upon the possible in- 
fluence of a labile vegetative nervous system in the 
causation of fever, as we have defined the word, but 
that this may play some role is suggested by the re- 
latively. high incidence of fever in patients with 
gasti'ic neuroses. 

SUMMARY AND CONCLUSIONS 

Peptic ulcers, bleeding and non-bleeding, occurred 
most frequently in our series in males of middle age. 

The incidence of bleeding in the group of patients 
admitted to Vanderbilt University Hospital with 
peptic ulcers was 22 per cent. 

Fever was present in 53 per cent of all ulcer 
patients, in 80 per cent of all patients with bleeding 
ulcers, and in 46 per cent of all patients with non- 
bleeding ulcers. In a control group of patients in whom 
no organic lesion could be demonstrated, fever was 
present in 37 per cent. 

Large hemorrhages were more frequently associated 
with fever than were the small ones. 

The patients with peptic ulcer and anemia had fever 
more frequently than did those without anemia. 
Anemia seemed to be significantly related to the 
temperature levels exhibited by ulcer patients regard- 
less of the presence or absence of hemorrhage. - 

In our material the incidence of fever could not be 
correlated with either the age of the patient or the 
duration of the ulcer. 

The withdrawal, under aseptic conditions, of a large 
amount of blood from dogs does not result in fever. 
The presence of blood in the intestinal tract of either 
dog or man does not cause fever per se. Indeed, this 
study does not implicate any single causation factor 
for the fever which is present in the majority of 
patients who have bleeding peptic ulcers. It does 
emphasize the frequent co-existence of fever in ulcer 
patients with (a) the presence of blood in the gastro- 
intestinal tract and (b) the presence of well marked 
anemia. The study likewise reveals the frequent oc- 
currence of significant temperature elevations in 
patients with gastric neuroses. These observations 
suggest that the incidence of fever may be, greatest in 
patients with bleeding peptic ulcers who have ex- 
perienced large hemorrhages, are anemic, and have a 
labile vegetative nervous system. 
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The Effect of Pyloric Obstruction on the Filling and Emptying of the 
Gall Bladder in Cholecystography 

By 

MAURICE FELDMAN, M.D. 

BALTIMORE. MARYLAND 


i PERUSAL of the available literature reveals little 
/V. if any information regarding' the effect of de- 
layed gastric emptying in cholecystography. In this 
brief communication a study of 21 cases of pyloric 
obstruction, ranging from four to twenty-four hours, 
with varying degrees of gastric retention has been 
studied following the administration of tetraiodophen- 
olphthalein. The effect of gastric emptying on the 
filling and emptying of the gall bladder has been care- 
fully observed. The etiological factors producing the 
obstruction at the pyloro-duodenal outlet varied, but 
in the majority of cases ulceration was the principle 
cause. 

The results of filling of the gall bladder obtained in 
this study is presented in the table below. It will be 
noted that of the 21 cases, 15 filled normally, as indi- 
cated by a dense homogeneous vesicle shadow, while in 
6 cases a faint or poor shadow and in 3 a non-filling 
gall bladder was obtained. 

From these studies it would appear that for practi- 
cal diagnostic purposes, pyloric obstruction is not a 
significant factor in the causation of non-filling of the 
gall bladder. Obstructive lesions at the pyloro-duo- 
denal outlet are rarely complete, and since enough of 
the dye usually flows into the small intestine, in- 
complete pyloric obstruction should have but little 
effect upon cholecystography. However, in the case of 
complete obstruction, in which instance none of the 
dye passes into the intestine, non-filling of the gall 
bladder may be observed. This form of obstruction 
presents a doubtful factor in the non-filling gall 
bladder which sliould be borne in mind. 

The effect of emptying of the gall bladder has also 
been studied (see table), following the usual egg- 
creani-railk meal. In the 15 normally filled gall 
bladders, 10 contracted normally, i.e. less than half of 
its original size; while in 5 the size of the vesicle was 
Hot appreciably altered. These findings therefore indi- 
cale evide nce of retardation of emptying in one-third 
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of the normal gall bladder cases. Our studies oil 
emptying in response to a fat meal ivould suggest that 
sluggish emptying in cases of pyloric obstruction ha.*; 
little or no clinical significance. 

Of the 3 patients with non-filled gall bladder.s, 2 
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were surgically explored. In one instance, with a .small 
13 hour gastric retention, gall stones were found, and 
in the other case with a small 21 hour gastric re- 
tention, tlie gall bladder revealed pericholccystic ad- 
hesions, hut was otlienvise grossly normal. 
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VI. CONSTITUENTS STUDIED AND ANA- 
LYTICAL METHODS EMPLOYED 

O F all the constituents of the gastric contents which 
interest the clinician, the acid secreted by the 
•stomach has always been considered the most im- 
portant. At first it was thought necessary to know, 
only in a qualitative way, whether or not free hydro- 
chloric acid was present in the gastric contents. To 
this end various indicators were employed; Congo 
red. Boas’ reagent (resorcinol-sucrose), Guenzburg’s 
reagent (phloroglucin-vanillin), methyl violet, Toep- 
fer’s reagent (dimethylaminoazo-benzene), and tro- 
paeolin 00. At the time these various test substances 
were first introduced the modern physico-chemical 
concept of acidity was itself very young, and so the 
literature is replete with discussion of their relative 
sensitivities. These discussions were concerned with 
the influence of the various protein degradation pro- 
ducts, lactic acid, phosphates, and other buffer sub- 
stances — as we now designate them — and have con- 
tinued even as recently as 1914 (Fittipaldi (43)). 

It soon became apparent, however, that quantitative 
estimations of acidity were essential. It is difficult to 
say just when the titrimetric method was first em- 
jiloyed in clinical gastric studies, but as early as 1836 
Jaworski and Gluzinski (64) introduced the present 
.system of estimating acidity in “degrees” or, as we 
now designate it, “clinical units.” For these determi- 
nations they titrated their specimens with 0.1 N alkali, 
using litmus as one indicator. Concerning the reagent 
for titration there is little to say; sodium hydroxide 
possesses such obvious advantages that it soon re- 
placed the iodometric method of Sahli and became the 
standard for all subsequent titrimetric work. The 
proper choice of indicators, however, was a more diffi- 
cult problem to cope with and it has persisted until 
the present decade. This difficulty could be resolved 
only with a clear understanding of the significance of 
acid-base titration curves and the effect upon them of 
various buffer substances. Although the early titration 
work was done with the same indicators which were 
being used for the qualitative tests, gradually all of 
these were discarded, with the exception of Toepfer’s 
reagent for free hydrochloric acid, and were replaced 
by phenolphthalein (e.g., Christiansen (21)). Alizarin 
for free and litmus for total acidity were also recom- 

Kiitora iVoif: Thi.i U the second inalalUncnt of this article, the first 
having appeared in the January, 1939 issue. The Bibliography will 
be publishi-d with the final Installment in .nn early issue. 
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mended, but by this time they too have been discarded. 
With the introduction of the pH concept of acidity in 
1909 by Sorensen, it became possible to define end- 
points in terms of those pH units which correspond 
exactly to whatever definitions of free and total acidity 
might be adopted. Probably the first efforts in this 
direction were reported by Michaelis (93) in 1917 and 
subsequently presented in more detail in a lecture 
given before the Harvey Society in New York (94). 
For the free hydrochloric acid end-point Michaelis 
recommended a pH value of 2.8, which is indicated by 
a salmon-pink color with Toepfer’s indicator; the 
yellow end-point in general use today is entirely er- 
roneous because it corresponds to a pH value of circa 
5. For total acidity, he recommended pH 6.5, but as 
Shohl (125) subsequently pointed out, a value above 
7 is more rational because of its proximity to the pH 
of blood. However, Shohl and King (126) recom- 
mended phenolphthalein, the pink color of which cor- 
responds to pH 8-10. For free acidity titrations, they 
advised thymol blue in preference to Toepfer’s reagent, 
and an end-point of pH 3.0. For routine clinical 
purposes, Toepfer’s and phenolphthalein are probably 
being used more extensively today than any other 
combination of indicators. For purposes of investi- 
gation, however, particularly where it is important to 
obtain a reliable evaluation of the combined acidity as 
a measure of the buffer content of the gastric juice, 
Hollander (58) has recommended a different combi- 
nation of indicators: bromphenol blue at pH 3.5, 
which corresponds exactly to a free acidity of one 
clinical unit, and phenol red at pH 7.0, which corres- 
ponds to exact physico-chemical neutrality and is 
therefore preferable to the higher value given with 
phenolphthalein. In order to obtain titration values 
which are precise to ±0.1 pH units, the color of the 
end-point must be determined by comparison with a 
standard mixture of indicator and buffer solution at 
the desired pH — a procedure which lends itself readily 
to precise work with as little as 0.5 ml. of stomach 
contents and which we are now using routinely in our 
laboratory for all our clinical as well as animal in- 
vestigations. 

Combined acidity values are determined by the 
difference between free and total acidities, and are 
usually small; hence, unless the titrations are per- 
formed very carefully and the end-points are sharply 
defined the results may be e.xtremely uni-eliable. For 


Hollander and Penner — History and Development of Gastric Analysis Procedure 


787 


this reason, as well as the apparent lack of clinical 
significance, there is a general tendency to disregard 
the combined acidity (Martin (86), Crohn (26), Wil- 
helmj (139)) for most practical purposes. On the 
other hand, with the increasing interest which is now 
observable in the process of neutralization of gastric 
contents by duodenal regurgitation and in the non- 
acid secretions of the stomach, the precise determi- 
nation of combined acidity may in time become a 
factor of some significance in gastric analysis (Hol- 
lander (69). 

Some mention should be made at this point of the 
units in terms of which we express acidity. The 
“clinical unit,” or “degrees of acidity” is defined in 
terms of the number of ml. of 0.1 N NaOH which are 
titrimetrically equivalent to 100 cc. of the specimen. 
This definition can be traced as far back as the work 
the Jaworski and Gluzinski (64) in 1886. In modern 
physico-chemical parlance, this number is equivalent 
to the milli-noi-mal concentration (mN). As such, it 
is more universal, because the same terminology can 
be applied in expressing the concentration of many of 
the other factors with which we deal in analyses of 
the gastro-intestinal fluids. For this reason the latter 
unit is becoming increasingly popular, and we feel 
that it should be universally adopted in the termi- 
nology of gastric analysis — in preference to “degrees” 
and “clinical units,” and certainly in preference lo 
per cent hydrochloric acid, which offer no theoretical 
basis for comparison with other constituents like 
neutral chlorides, total base, etc. 

With further extension of the concepts of physical 
chemistry, it was not long before proposals were made 
to replace titrimetric determinations of acidity by de- 
terminations of pH as such. Within two years after 
Sorensen had published his definition of pH, Christi- 
ansen had already reported the good agreement of 
titration acidities in terms of millinormal units (using 
Guenzburg’s reagent) with millinormal values calcu- 
lated from pH values which he determined by means 
of the hydrogen-gas electrode. Similar comparisons 
were made by other investigators, though not always 
with the same results. Thus, Denis and Silverman 
(31) developed a satisfactory bedside technique which 
utilized pH test-papers; Shohl and King (126) com- 
pared titration and colorimetric pH procedures and 
obtained better agreement with thymol blue indicator 
than with Toepfer’s, though neither indicator was 
exact; Kopeloff (73), Norgaard (98) and Vos (138) 
all reported the correlation between titration and pH 
values to be far from good. Hence, the latter investi- 
gator concluded that not only is the titration method 
entirely adequate for the purposes of gastric analysis, 
but it is also the most convenient. A similar conclusion 
was arrived at by Hollander (58), who pointed out 
that for free acidity values of the magnitude en- 
countered in gastric analyses, the reliability of an acid 
concentration in milli-moles when determined titri- 
metrically is considerably greater than when calcu- 
lated from a pH determination, be it electrometric or 
colorimetric. Thus, it is not sui-prising that pH de- 
terminations have been discontinued entirely, for 
purposes of both clinical and experimental gastric 
analysis. Furthermore, pH is a more exact physico- 
chemical criterion of acidity for such phenomena as 
pepsin activity, but so far as the activity of the acid 
producing cells of the gastric mucosa are concerned, 
it is the amount of hydrochloric acid as measured by 


milli-normal concentration that is impoi’tant. Where 
the color of a gastric sample — due to contamination by 
bile, for instance — is so great that exact titrimetric 
determination of a color end-point is impossible, there 
still remains the principle of electrometric titrations 
(e.g., see Teorell (134)). By this procedure, the end- 
point (say pH 3.5 for free and 7.0 for total acidity) is 
determined with great ease by an electrical method, 
using the quinhydrone or the glass electrode ; but until 
simple and cheap commercial set-ups are available, it 
is not likely that this procedure will be adopted for 
other than experimental purposes. 

In addition to the foregoing direct procedures for 
observing gastric acidity, there have been proposed 
from time to time a number of indirect methods. As 
far back as 1877, Szabo (131) utilized the acid hydro- 
Ij'sis of sugar, measured polarimetrically, to demon- 
strate the presence of free acid in the stomach. In 
1908, Holmgren (63) developed the so-called capillary 
analysis method for free hydrochloric acid in gastric 
contents. This method was based on the distance to 
which a di’op of acid fluid will spread in a piece of 
standardized filter or blotting paper, as shown by the 
presence of an acid-base indicator like congo red. 
Under properly standardized conditions, this distance 
is determined by the surface tension relations within 
the capillary pores of the papei-, and these in turn are 
a function of the acidity. Hence, from the mathe- 
matical theory of these physico-chemical relations, it 
is possible to calculate the degree of acidity which 
occurs in each case. Unfortunately the values so ob- 
tained are in only poor agreement with those derived 
titrimetrically (Baumstark (8), Key-Aberg (70), 
Mattisson (90), Schmidt (118) and Orell (99)), and 
so the method has received almost no attention outside 
of the Scandinavian countries. In this country Kantor 
(65) developed a microscopic test based on the swell- 
ing of moist collagen fibrils, but this also has found 
little application. In view of the high quantitative 
reliability of acid-base titrations and the extreme ease 
with which they can be performed, it is easy to see 
why this latter procedure has replaced all others so 
completely. 

Next to the acid content, the pepsin activity of 
gastric contents has usually been considered of great- 
est importance. Although qualitative methods were 
employed for some time before, the first reliable 
quantitative procedure was reported by Mett in Rus- 
sian in 1889 and described in German in 1894 (91). 
It is interesting that, except for the modifications in 
technique introduced by Christiansen (22) in 1912, 
this method has been employed almost universally 
until within the last decade. Neither the refracto- 
metric method developed by Schorrer (119) in 1908 
and proposed for clinical use by Reiss (111) in 1923, 
nor the method of Boas (16) which depends on the 
determination of the amount of starch liberated from 
a bit of macaroni which has undergone peptic di- 
gestion, has ever received much application. Recently, 
however, as gastro-enterology has become increasingly 
experimental, there has developed a need for more 
precise methods of determining peptic activity. In re- 
sponse to this need we now have the highly refined 
methods of Gilman and Cowgill (49), later modified by 
Osterberg, Vanzant and Alvarez (101), and of Anson 
and Mirsky (2). The former depends on the photo- 
metric determination of the amount of silver liberated 
by the digestion of a piece of photographic film, previ- 
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ously exposed and developed; the Anson and Mirsky 
method employs hemoglobin as a substrate. Although 
for investigative purposes we may require a quanti- 
tatively more reliable method than that of iilett, the 
routine purposes of clinical analj’ses are probably well 
satisfied by the older procedure. The method of Gil- 
man and Coivgill consumes far less time than the Mett 
method and for this reason it may ultimately come 
into more general use. 

On the other hand, it is noteworthy that the e.\-ami- 
nation of gastric specimens for peptic activity has 
never been adopted extensively as a routine procedure, 
nor by all the signs now apparent is it likely to be- 
come so in the immediate future. Similarly with pan- 
creatic lipase and trypsin, which are frequently found 
in the stomach, although all three of these enzymes 
are likely to be matters of physiological interest for a 
long time to come. Phosphate determinations have 
never attracted any considerable attention because 
thi.s chemical radical is in no way specific to any se- 
cretion or pathological disturbance. In the case of 
mucus, bile, lactic acid, blood and other cellular ele- 
ments the situation is different. All of these possess 
distinct, though not conclusive, significance as diag- 
nostic aids. Thus large amounts of mucin may be 
indicative of a gastritis, but it may also be derived 
from the saliva in cases where the latter is e.xcessive. 
The presence of bile is indicative of duodenal regui-gi- 
tation, but this is nQ\v believed by many workers to 
be a normal physiological process (Boldyreff (17)); 
how extensive and important this process is, however, 
remains a moot question (Shay, Katz and Schloss 
(124)). Lactic acid is unusually indicative of gastric 
retention in the absence of free hydrochloric acid. 
But since it may occur in benign achylic retention as 
well as in carcinoma involving the pyloric region, the 
presence of lactic acid is in no way pathognomonic. 
Occult blood also is no specific indication of hemor- 
rhage due to ulcer or cancer, since it is frequently' en- 
countered in superficial erosions and cases of chronic 
pa.ssive congestion (Pilcher (107)). Hence, there have 
been evolved various qualitative methods for the de- 
tection of these several substances all of which can be 
found in any of the standard works on clinical labora- 
tory procedures. Quantitative methods, however, are 
not available for any of them, nor is their develop- 
ment likely since know’ledge concerning the amounts 
of these substances is hardly likely to add to the utili- 
tarian value of the present procedures. 

Finally, let us consider the inorganic chloride con- 
tent. Part of this element is secreted as hydrochloric 
acid, the remainder as neutral chloride from various 
sources ; alkaline secretions of the fundus and antrum, 
.saliva and especially the regurgitated intestinal fluids. 
Also, it is frequently claimed that in cases of achylia 
the parietal cells may secrete a fluid which contains 
neutral chloride and which is the unhydrolyzed pre- 
cursor of the hydrochloric acid. Hence, although 
chloride values are no index to hydrochloric acid pro- 
duction, most workers have long felt that the relations 
between total chloride, neutral chloride and acid 
chloride might give a clue to the relative extents to 
which various phenomena are operative in the gastric 
fluid of any one patient. In order to determine the 
chloride concentration, any modification of the original 
■ olhard titrimetric method may be employed; the 
mn.>t reliable of these is probably that of Wilson and 
!'• !1 (111). Among those who have conducted e.x- 


tensive studies of the variations in chloride concen- 
tration which occur in the course of gastric analyses, 
we may mention Pfaundler (104) ; Bolton and Good- 
hart (18) ; Baird, Campbell and Hern (5) ; Holler and 
Bloch (62) ; Markoff (85) ; Gorham, Sti’oud and Hoff- 
man (63); Rudd (115), and Berglund, Johnson and 
Chang (11), 

As yet none of these workers have been able defi- 
nitely to correlate secretory disturbances with changes 
in chloride concentrations, in such a way as to utilize 
them diagnostically. Even so far as understanding the 
pathological physiology is concerned, we are still far 
from grasping their significance. This explains why 
chloride determinations have found so negligible a 
place in routine gastric analysis. 

VII. PERIOD OP PHYSIOLOGICAL ANALYSIS 

In our discussion of fractional analysis above, it 
developed that the method, though universally ac- 
cepted, has not come up to expectations, chiefly be- 
cause of the gradual realization that a simple, precise 
diagnostic procedure for gastric disease is unattain- 
able. Instead, it has developed that what we must 
attempt is' to study the individual components of the 
patient’s gastric behavior, to compare these with es- 
tablished norms, and from the pathological deviations 
of these characteristics to build up a composite picture 
of the stomach which may then serve as a basis for 
diagnosis. Chief among these physiological compon- 
ents are the emptying time, the response to specific 
“psychic” and chemical gastric stimuli, the volume of 
pure gastric juice in contradistinction to the acidity 
of the stomach contents, etc. Let us, therefore, ex- 
amine each of these variables in turn, and thus, per- 
haps anticipate the line of future development of 
gastric analytical procedure. 

A. Emptying Time. 

In 1898 Cannon first studied gastric motility and 
emptying by means of Roentgen rays, and a radi- 
opaque meal for experimental purposes, but clinical 
use of the X-ray was not initiated until much later. As 
a consequence of subsequent developments in appara- 
tus and technique, we find today that the observation 
of the gastric residue, sLx hours after the ingestion of 
a barium or a bismuth meal, is being employed univer- 
sally as a measure of gastric motility. Previous to 
1911 all efforts at estimating emptying time had been 
confined to gross observation of the amount of test- 
meal which could be removed by means of a stomach 
tube, say, one hour after its ingestion. In spite of the 
popularity of the radiographic methods, many gastro- 
enterologists recognized very soon that a motor test- 
meal yields results which are physiologically and diag- 
nostically more significant than the former procedure 
(Bassler (6), Levy (78), Bennett and Ryle (9)). 
Crohn (26) states specifically that in instances of 
doubt the food test should receive the greater con- 
sideration. 

Now, if we are to utilize test-meal residue as a 
criterion of gastric emptying it is essential that both 
the test-meal and the conditions of observation be 
standardized. The earliest efforts employed dietary 
test-meals like those of Riegel and Ewald; subse- 
quently' Sahli (117) proposed the admixture of a fat 
emulsion to the test-meal thus making possible a 
quantitative estimate of the extent of emptying after 
one hour. Particulate foods like rice, raisins and cur- 
rants have similarly been employed in various labora- 
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tones. With subsequent refinement in the use of fluid 
test-meals, colored indicator substances also were 
added; at present all of these many procedures are 
being employed for this purpose. 

How, from this diversity of procedures, can we pick 
out that which is most rational ? As we see the problem 
it should be the function of a motility test to give a 
quantitative indication of the degree of gastric re- 
tention after a specified lapse of time, and preferably 
at repeated intervals following administration of a 
test-meal. This test substance should be as nearly 
physiological as possible — ^\vhich a barium or bismuth 
meal is not. A mixed dietary meal, containing some 
non-digestible particulate matter, approaches this 
ideal — except that it does not lend itself to a series of 
deteminations at short time intei'vals. Concerning 
the latter requirement, the fluid test-meal containing 
a suitable colored indicator is excellent though it may 
well be asked how representative it is from the di- 
gestive aspect. Also, if .we adopt a fluid motor test- 
meal, the motility and secretory tests can be done 
simultaneously. It remains for the future to show 
which of these two types of motor meal is preferable. 
If the emptying time data obtained from both are 
closely analogous, the fluid meal should be adopted 
because it permits of simultaneous motor and secre- 
tory studies. If they are not analogous, it is still con- 
ceivable that we may want to adopt the fluid meal be- 
cause it offei's a standardized, though non-dietary, 
stimulus and a simple and inexpensive procedure. If 
it should be adopted, extreme care must be given to 
the choice of an indicator substance ; this question will 
be discussed further on in the section on the esti- 
mation of volume of secretion. 

B. Secretory response to psychic stimulation. 

In the last decade of the nineteenth century Pavlov 
demonstrated beyond all question the existence of a 
psychic or cephalic phase of gastric secretion, as dis- 
tinct from a chemical phase. If knowledge concerning 
the secretory activity of the stomach be accepted as 
important for clinical purposes, it is essential that we 
take cognizance of differences in pathological function 
which may exist between these two phases. This 
differentiation is all the more important in the light 
of our modern theories concerning the etiology of 
peptic ulcer, which place so much emphasis on the 
nervous or psychic factor. Therefore, the matter re- 
duces to a search for an adequate criterion of psychic 
stimulatory activity as distinct from chemical stimu- 
lation. 

As long ago as 1901, Schiile (122) studied the re- 
sponse of patients to coffee kept in the mouth for five 
minutes and then expectorated. In 1910, Curschmann 
(28) concluded that individual variations in response 
to a given test-meal might be ascribed to the fact that 
the test-meal proved unappetizing to the patient. To 
offset this, he offered the patient free choice of the 
meal to be used, and obtained results which he thought 
were significant, especially in cases of gastric neurosis. 
However, so far as the development of a specific 
psychic stimulus which will have universal appli- 
cability is concerned, the problem is probably insolu- 
ble. Hypnosis has been proposed, but it does not lend 
itself to routine application. The sight and odor of 
a tempting meal also offers obstacles in that the meal 
must vary with the previous conditioning of the indi- 
vidual and his response at any one time, even to the 
same meal, must be subject to numerous disturbing 


psychological influences. Winkelstein, at our hospital, 
employs a procedure based on the chewing and ex- 
pectoration of an orange — which seems to approach 
the desired end for a simple and direct psychic 
stimulus. 

It may be, however, that instead of a direct stimulus 
of this kind, the best criterion of psychic secretoi-j' 
activity can be established without any specific stimu- 
lus at all, i.e., on the basis of the “continuous secre- 
tion.” This would involve the periodic evacuation of 
the resting stomach by means of a duodenal tube ; the 
obvious objection, based on possible mechanical stimu- 
lation of the mucosa by contact with the catheter, we 
now know to be invalid. The method has already been 
utilized by Galambos (46), PoIIand and Bloomfield 
(108) and Schreiber (120). An excellent study on six 
normal young adults (female), e.xtending over periods 
of one to six hours, has also been reported by Helle- 
brandt, Grant and Catherwood (57). The night se- 
cretion in response to a regular mixed meal, as utilized 
by Winkelstein (142) and others, does not satisfy the 
requirements of a pure psychic test and for this 
reason cannot find application in this connection. Of 
course, in applying a test based on the continuous se- 
cretion which is non-speciflcally stimulated, it is of 
the utmost importance that the patients’ environ- 
mental conditions be properly maintained. But this, 
like a number of other factors, require further study 
and standardization before we can be sure that such a 
procedure can be used as a valid test of cephalic phase 
activity. We feel that the problem is of sufficient im- 
portance to merit the attention of clinical investi- 
gators in the very near future. 

C. Secretory Response to Chemical Stimulation. 

In contradistinction to the psychic phase of se- 
cretion there exist two chemical phases — the gastric, 
which is intermediated by gastrin from the antral 
mucosa, and the duodenal, which is effected by the in- 
testinal absoi-ption of secretagogues from foodstuff’s. 
These two phases can easily be differentiated on ex- 
perimental animals which have been provided surgi- 
cally with antral and fundic pouches, intestinal 
fistulae, etc. With unoperated humans the problem of 
such a differentiation for purposes of clinical diag- 
nosis is next to impossible. Hence we must treat the 
two as a single chemical phase, though should it ever 
become possible to study them separately we may find 
differences of great interest. 

The transition from a gruel or Liebig’s extract test- 
meal to one containing alcohol, caffeine, or other 
chemical substance reflects the need which has long 
been felt for a well-defined chemical stimulus. Because 
of the objections which had been raised to alcohol and 
caffeine, gastro-enterologists grasped at the oppor- 
tunity which presented itself with the introduction of 
histamine into gastric physiology. Among the first to 
use histamine in gastric studies in humans were 
Cornot, Koskowski and Libert (25) ; JIatheson and 
Ammon (88) ; Gompertz and Vorhaus (51) and An- 
dresen (1). Very naturally, many investigators con- 
templated the possibility of injecting this substance 
in place of using a chemical test-meal in fractional 
analysis. It soon became apparent, however, that 
histamine employed in this way could offer no distinct 
advantages over the usual test-meal substances (Din- 
kin and ’Wolff (33), Comfort and Osterberg (24), 
Gaither (45)); in fact, since histamine must be in- 
jected instead of being administered by mouth, the 
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acid secretory curve bears very little relation indeed 
to the stimulatory process arising within the stomach. 
On the other hand, in 1925, Gompertz and Vorhaus 
pointed out that a histamine injection might evoke a 
secretion of hydrochloric acid from individuals who 
gave no response whatever to the usual test-meals, 
and therefore it is an ideal agent for differentiating 
between true and false achlorhydria. Previously, in 
1912, Ehrmann (3G) had employed pilocarpine for 
this same purpose, but the violent secondary reactions 
from this drug made its general use impossible. Subse- 
quently, the value of histamine in this respect was 
confirmed by others, e.g., Bockus and Bank (IG), 
Dobson (3-1), Vandorfy (135) and Klump and Bowie 
(72); although Comfort and Osterberg (24) and 
Szemzo (132) stated that it possesses so few ad- 
vantages over ordinary test-meals that its use may 
well be discontinued in favor of the latter (Eusterman 
and Balfour (39)). 

It mu.st be recognized that a chemical stimulus may 
be employed as a test for the responsiveness of either 
the glandular cells per se — by their direct stimulation 
— or of the nerve or other mechanism which ordinarily 
stimulates the gland cells. How alcohol and caffeine 
can be classified in this respect it is impossible to say 
at this time ; histamine probably belongs to the former 
category. This same differentiation is implied in the 
clinical distinction between true and false achlor- 
hydrias. Consequently, we believe that the histamine 
injection test cannot replace or be replaced by a simple 
chemical test-meal in a fractional series, but that they 
both yield information of decided value. In general, 
a single one-half or three-quarter hour specimen may 
be sufficient for the histamine test, since it is purely 
qualitative and acidity values have no diagnostic or 
physiological significance of any consequence. 

We cannot leave the subject of histamine stimu- 
lation without giving some attention to dye e.xcretion. 
Thirty or more years ago, Fuld (44) reported that 
neutral red is e.xcreted by the gastric mucosa, follow- 
ing its intramuscular injection. In 1922, Finkelstein 
( 42) showed that, of eight dyes so injected into dogs, 
only neutral red appeared in the stomach; that it 
entered through the canaliculi of the parietal cells 
was shown recently by IMorrison, Gardner and Reeves 
(97). The following year Glaessner and Wittgenstein 
(50) reported that when the dye is injected into 
humans, the elimination of neutral red and the se- 
cretion of hydrochloric acid appear to run parallel, in 
that the time of first appearance of the dye is shorter 
than normal in eases of hypersecretion and longer 
than normal in hyposecretion ; in cases of anacidity it 
does not appear at all. Therefore, the appearance time 
of the dye lends itself to a diagnostic test in the same 
way that histamine does. 

This close parallelism could not be confirmed by 
Davidson, Willcox and Haagensen (30) ; Winkelstein 
and Marcus (143) ; and Luria and Mogilevskii (83). 
Kartal (GG) obseiwed parallel behavior in only 7() per 
cent of the cases he studied. But, as Glaessner and 
Wittgenstein pointed out, these other authors em- 
Iiloyed an alcohol test-meal simultaneously with the 
neutral red injection, whereas they themselves studied 
the unstimulated stomach — hence the apparent differ- 
ence in results. Since the human stomach is rarely in 
a complete resting state as regards hydrochloric acid 
secretion it would seem that the appearance time 
cannot be taken as a measure of secretory activity. 


However, in a subsequent publication, Winkelstein and 
Marcus (144) reported the elimination of neutral red 
in all cases except the true achlorhydrias when a test- 
meal was given simultaneously with injection of th(i 
dyes and certain precautions recommended by David- 
son (29) were taken. A similar conclusion had previ- 
ously been arrived at by Davidson et al (30), namely, 
that the dye may make its appearance in the stomach 
even of patients with carcinoma and secondary 
anemia (though in small amounts) , but never in cases 
of pernicious anemia. Its appearance in small quanti- 
ties in these other instances, of course, may have been 
due to duodenal regurgitation, for Piersol, Bockus 
and Banks (106) have shown that the dye is e.xcreted 
in the bile and duodenal secretion, as well as the 
gastric secretion of animals, and Cohen, Matzner and 
Gray (23) have been able to recover it from the 
stomach contents of pernicious anemia patients be- 
cause of its excretion into the duodenum. We must 
conclude, therefore, that neutral red can serve no 
function not served by histamine, although it does not 
show the occasional toxic manifestations of histamine. 
Hence, until we know more about the physiology of 
neutral red e.xcretion, we believe that it offers no 
signal advantage for either diagnostic or physiological 
purposes. 

D. Volume of Secretion Versus Acidity of Gastric 
Contents. 

In the early days of fractional analysis, abnormal 
cases were classified as hyper- or hypoacid. Subse- 
quently, w'hen physiologists had shown that the fluid 
secreted by the parietal cells probably always possesses 
approximately the same acidity, independently of 
pathological considerations, gastro-enterologists real- 
ized that the variations in acidity which they observe 
in fractional curves are due to variations in the rela- 
tive volumes of test-meal and parietal secretion as well 
as admi.xture of saliva and duodenal contents. From 
these considerations it follows that pathological varia- 
tions in gastric secretory behavior, designated as 
hyper- or hyposecretory, should, be evaluated in terms 
of the rate of secretion (i.e., the volume of secretion 
per time interval or per fractional specimen) rather 
than in terms of the acidity of the fraction. 

Ordinarily it is impossible to determine the pro- 
portions of test-meal and gastric secretion in a frac- 
tional specimen, even if we assume that the volumes 
of saliva and intestinal fluid are negligible. However, 
if there be added to the original test-meal some non- 
absorbable substance in kno\vn concentration — some 
substance the concentration of which can be determ- 
ined easily and with a fair degree of accuracy — the 
volume ratio of test-meal to gastric secretion can be 
calculated very easily, using the concentration of indi- 
cator substance in each of the several fractions and in 
the original test-meal. Such a substance we have 
designated elsewhere as a “dilution indicator.” 

The value of such a volume determination was 
realized well before the beginning of the present 
century, for in 1896, Mathieu (89) used an emulsion 
of oil in gum as a dilution indicator with a bread and 
tea test-meal. In 1910, Meunier (92) reported the use 
of kaolin and Laboulais and Goiffon (75) of sodium 
phosphate, and in 1919, Baulle (7) added Fe^tSO,)™ 
to a test-meal for the same purpose. Unfortunately, 
all these efforts were abortive because these sub- 
stances did not possess all the characteristics neces- 
sary for a reliable dilution indicator — non-absorption,' 



Kraemer — A Disposable Non-breakable Hard Enema Tip 


791 


high solubility, non-reactivity with gastric contents, 
reliability of analytical determination, etc. Not until 
Gorham (52) introduced 'phenol red and Bloomfield 
and Keefer (13) introduced phenolphthalein were in- 
vestigators in possession of reasonably satisfactory 
substances for the purpose. Although other substances 
have been proposed, e.g., Na,SO^ by Stary and Hahler 
(128) phenol red and phenolphthalein seem to be the 
only ones which have been extensively adopted by 
other workers. (Lewin (79), Gaither (45), Martini 
and Beck (87), Lanz (76), Bulger, et al (20) and 
Wilhelmj (139)). In our own laboratory we have in- 
vestigated both these substances and have discovered 
that the use of phenolphthalein is completely invali- 
dated by the fact that its solubility in stomach con- 
tents is much lower than its concentration in the 
original test-meal, and therefore most of the indicator 


precipitates out within the gastric cavity (Fenner, 
Hollander and Saltzman (103)). We are now using 
phenol red, for which we have developed a simple and 
reliable analytical procedure, in a systematic study of 
gastric analysis procedure to be reported on later 
(Hollander, Fenner and Saltzman (60)). As yet, none 
of the i-esults with dilution indicators reported on 
humans have been of significant value, for the several 
reasons stated above. It is questionable whether the 
dilution indicator method for evaluating volumes of 
pure secretion can ever be simplified sufficiently to be 
used as a routine clinical procedure. For research 
purposes, however, the technique contains many possi- 
bilities and the concept which underlies its use is of 
sufficient importance to merit its further investiga- 
tion. 

(To Be Continued) 


A Disposable Non-breakable Hard Enema Tip' 


By 

MANFRED KRAEMER, M.D., P.A.C.P.f 

NEWARK. NEW JERSEY 


S OFT rubber catheters, hard rubber and glass 
enema tips are in common use for administering 
enemas. These tips have certain common and indi- 
vidual disadvantages. They are all so expensive that 
they cannot be discarded after a single usage. They 
must be cleaned and sterilized each time they are 
used. While easy to sterilize, all are difficult to clean 
and even after frequent rinsings small bits of stool or 
barium adhere to their inner walls. The feces can be 
seen inside a glass tip and removed, but are often 
overlooked when opaque tips are used. Soft rubber 
tips are painful when introduced and in patients with 
fissures or other peri-anal lesions their introduction 
may be impossible. Rubber tips change in te.xture 
after several sterilizations. As manufactured, hard 
rubber tips are too short and the hand of the nurse 
becomes soiled with stool when she removes the tip 
from the tubing of the enema bag. For six years I 
have routinely used long glass tips for administering 
barium enemas. There is always the danger of break- 
age when these tips are inserted and in many hospitals 
their use is prohibited. 

Through the co-operation of Mr. Herman Lermer of 
the Hygienic Tube and Container Company of Newark, 
I have had made a hard tip of a transparent, non- 
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inflammable plastic (cellulose acetate) simulating 
glass but unbreakable. These tips can be made so 
cheaply that they may be used once and discarded. I 
have substituted these tips for my glass ones and find 
them equally satisfactory. There is no fear of break- 



age and subsequent ti-auma. Since the tips are used 
but once, the time consumed in cleaning and sterilizing 
is saved. The tips used are shown in the accompanying 
illustration. As the plastic is easily workable, tips can 
be manufactured to meet individual preferences. The 
tips cannot withstand boiling. If sterility is essential, 
they can be cleaned with soap and water and sterilized 
in alcohol, phenol or bichloride solutions. 

Courtesy Miss Hazel Dearth, supervisor floor nurse.s at 
Presbyterian Hospital, tried the tips for routine enemas. 
They were time saving and economical as compared to 
soft rubber catheters usually employed 



An Attempt To Prevent Post-Operative Jejunal Ulcer 
By Aluminum Hydroxide Therapy* 

An Experimental Study in Mann-Williamson Dogs 
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W E tiave previouslj- studied the effects of prepara- 
tions of aluminum hydroxide on gastric secretion 
(1) by conducting controlled experiments in dogs. We 
observed no deleterious effects on the stomach or other 
organs. In view of these favorable results and the re- 
ports regarding the value of preparations of aluminum 
hydroxide in the therapy of “peptic ulcer” in man, it 
was deemed worth while to determine the effect of 
such preparations on the prevention of post-operative 
jejunal ulcer in JIann-Williamson dogs. It must be 
mentioned, however, that such a test of the value of 
any palliative remedy for “peptic” ulcer is a most 
rigorous one. 

METHODS 

Eighty-seven animals were operated according to the 
Mann-Willinmson method except that an end-to-side in- 
stead of an end-to-end gastrojejunostomy was made. These 
87 animals wore divided into five groups for study. Group 
I consisted of 20 animals which were fed a limited amount 
of a special diet twice daily. This diet has been described 
previously (2). Group 'll consisted of 23 animals which 
given the same diet, and lOcc. of “Cremalin” hourly from 
xide cream (Cremaline) four times daily at 9 A. 51. and 
at 1, 5 and 9 P. 51. Group III consisted of 17 animals 
which were given the same diet and 10 grams of colloidal 
aluminum hydro.xide powder (alucol) four times daily as 
in Group 11. Group IV consisted of 13 animals which were 
given the same diet, and 10 cc. of “Cremalin” hourly from 
3 A. 51. to 8 P. 51. and then at midnight. Group V con- 
sisted of 14 animals treated as those in Group IV except 
they received 3.2 grams of “Alucol” hourly, and at mid- 
night. Analysis of the acidity of the gastric contents was 
performed and the response to a test-meal was determined 
at frequent intervals. 

RESULTS 

Gastric Acidity. In Fig. 1 is shown the composite 
curves of the total and free acidity of the gastric con- 
tents in response to a test-meal before the operation 
and after the diagnosis of ulcer. The curves are based 
on an average of at least ten tests on each dog before 
and after operation. It is evident, as observed previ- 
ously (3), that the acidity of the gastric contents of 
such dogs tends to be higher on the average than that 
of normal dogs. 

In Fig. 2 is shown the effect of giving 20 cc. of 
“Cremalin” and of 10 grams of “Alucol” two hours 
after the ingestion of the test-meal. The curves repre- 
sent composite results of five test-meals on each of 
five 5I-W. dogs. It is evident that the major neutrali- 
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zing and buffering effect of “Cremalin” is completed 
one hour after administration, whereas the effect of 
“Alucol” persists longer. This difference between the 
two preparations might be expected on the basis of 
the physical properties of the two preparations (1). 

Prevention of Ulcer. The data pertaining to the pre- 
vention of ulcer are shown in Table I. The curves per- 
taining to the prophylactic value of the aluminum 
hydroxide preparations are shown in Fig. 3. 

Aluminum hydroxide four times daily. It is to be 
noted that the average duration of life in the 20 con- 
trols, Group I, was 17.1 weeks; all died with ulcer 



except one (dog 20). The percentage survival time 
curve of this group of controls is represented by 
Curve A, Fig. 3. (It should be mentioned that the 
average survival time of 17.1 weeks is less than the 
26 weeks previously reported for the special diet (2). 
This is due to the fact that in the previous study we 
gave the dogs all of the diet they would eat, whereas 
in this study the feedings were limited to 250’ gm. 
twice daily because the aluminum therapy decreased 
appetite (vide infra) . The 5I-W. dog does much better 
if he is given all the food he desires, because they 
suffer from intestinal indigestion). 

IVhen the aluminum preparations were given four 
times daily, the forty animals, Groups II and III, 
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survived an average of 15.5 weeks, or 1.6 weeks less 
than the controls. Cmwes B and C in Fig. 3 are the 
percentage survival time curves for Groups II and III. 

It is evident that the aluminum hydro.Yide prep- 
arations, given four times daily, were of no benefit. 
It cannot be said that they did harm because the 
diiference of 1.6 weeks in sui-vival time and 4 per cent 
difference in loss of weight (Table I) is too small to 
be of statistical significance. 

Ahminum hydroxide hourly and at midnight. It is 
clear from the curves in Fig. 2 that the aluminum 
hydro.xide preparations were neutralizing and buffer- 
ing gastric acidity only for a relatively short period 
of time. The data in Table II further substantiate the 
two conclusions drawn above in regard to the effect of 
the M-W. operation on gastric acidity and to the 
failure of a single dose of aluminum hydroxide, al- 
though relatively large, to neutralize for a long period. 

Since acid is a very important, if not a prime factor, 
in the cause of the ulcei-s being studied (3), and since 


we were unable to detect any real injury to the dogs 
resulting from the aluminum preparations, we decided 
to give the A1 hydro.xide preparations hourly from S 
A. M. to 8 P. M. and then at midnight. 

By preliminary tests we found that 10 cc. of 
“Cremalin" or 3.2 grams of “Alucol” hourly would 
prevent free acid from appearing in the gastric con- 
tents. The total daily dose of “Cremalin” was 130 
cc.; of “Alucol,” 41.6 grams. This dosage also con- 
trolled free acidity in the II-W. dogs during the day. 
No aspirations were made during the night, and there 
is no reason to think that free acidity was under con- 
trol during the night, although the midnight medi- 
cation was of benefit in that regard. 

On referring to Table I, it will be noted that the 
animals receiving A1 hydroxide preparations hourly 
(Groups IV and V) died with ulcer sooner than the 
animals receiving the preparations four times daily 
(Groups II and III) and also than the controls (Group 
I). On comparing curves A, E and D in Fig. 3, it be- 


Table I 
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Group II 


Group in 


Group IV 


Group V 


Controls 

Special 

Diet 


Aiuminum 

Hydroxide 

Cream 

4 X Daily 


Alucol 

4 X Daily 


Aluminum 

Hydroxide 

Cream 

Hourly 


Alucol 

Hourly 

No. 

Death with 
Ulcer- 
Week 

No. 

Death with 
Ulcer — 
Week 

No. 

Death with 
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Week 
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comes evident that the hourly administration of the 
A1 hydroxide preparations returned the “mortality 
curve” toward that of the animals on the stock diet 
shown by curve D. Obviously the more frequent ad- 
ministration of the aluminum hydroxide preparations 
was deleterious. It annulled to a large extent, the 
beneficial effects of the special diet, curve A, which is 
also reflected by the average losses of body-weight 
shown by the diiferent groups in Table 1. 

DISCUSSION 

In view of the relatively great effort and expense 
involved, the results were very disappointing. The re- 
sults raise a new’ question, particularly in view of 
the favorable I’esults reported clinically. Why should 
aluminum hydro.xide have the observed deleterious 
action in JI-W. dogs? 

A consideration of this question raises the matter 
of the etiology of the jejunal ulcer in M-W. dogs. At 



least three etiological factors have been recognized, 
and we believe e.xperimentally established. The first 
is acid irritation due to the absence of the alkaline bile 
and pancreatic juice. The second is the nutritional 
factor; these dogs have an experimentally produced 
intestinal indigestion; they lose considerable bile and 
pancreatic juice into the colon. The third is mucosal 
susceptibility; the jejunal mucosa is more sensitive to 
acid than is the duodenal. Attempts to control the acid 
factor in such dogs by the administration of alkalies 
have been of no (4, 5) or relatively little (3) benefit. 
Yet, when M-W. dogs are kept on a special diet and 
an extensive fundusectomy is performed, they do not 
develop ulcer (2). But, in this latter experiment the 
prophylactic therapy is directed both toward the acid 
and nutritional factors. This evidence would teach 
that the aluminum hydroxide therapy interferes with 
the nutritional factor, using the term nutritional in a 
broad sense. So, the question arises as to how' alumi- 
num hydroxide might disturb nutrition. The possi- 
bilities w’hich occur to us are: (A) sufficient alumi- 
num is absorbed to have a general to.xic effect; (B) 
the aluminum interferes with digestion and absorp- 
tion of organic food stuffs; (C) the aluminum inter- 


Table II 



Preoperative Tests 

Post-operative, Aluminum 4 Times 

Daily 

i 

Tcst-Mcnl 4 Hourly j 

Aspirations Average 1 

Aspirations. 4th Hour 

Test-Meal 4 Hourly 
Aspirations Average 

Aspirations, 4th Hour 

( 

! 

I’l.-iin i 

Medicated I 

I 

Plain 

Medicated 

Plain 

Medicated 

Plain 

Medicated 

I 

Tne Acid ; 

Free Aciil 

Frie Acid 

Free Acid 

Free Acid 

Free Acid 

Free Acid 

Free Acid 

•Alucol 1 

lI>druxIdo I 

Cr»ani 1 

15 Du;:-. ! 

A%traKe 

1 

0 OCJ 1 

1 

0.051 1 

0.114 

0.103 

0.091 

0.077 

0.154 

0.131 

••Alucol 

D'. Do.;s 
A\craj:o 

o.oai 1 

i o.oit 

i 

0.110 

0.103 

1 

0.109 

0.0S4 

0.1G5 

0.129 

itefervneo 

Column 

' 1 

i 

i ” 

t 

III 

IV 

V 

VI 

VII 

VIII 


•Crcmaline, 20 cc., 4 times dally. 
••AJucoJ, 10 sm., 4 limes daily. 


>l°ar, means that the animal was fd the test-meal and an aspiration performed 
.our hours JaUr. In the rc^vUlar tcst-mcala, columns I. 11, \ , \ I, an hourly sample was removed, the free acid values for each hour bcinsr 
a\craccd. 
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feres with the absorption or leads to excessive ex- 
cretion of certain mineral food stuffs. 

A. In regard to toxicity, we have in a previous 
study (1) failed to find that A1 hydroxide is absorbed 
by normal dogs. But, in M-W. dogs, there being a 
deficiency of alkaline secretions in the upper intestine, 
the A1 chloride entering the intestine from the 
stomach is reconverted into A1 hydroxide more slowly 
than in normal animals. This would result in more 
irritation of the intestinal mucosa, and might remotely 
be conducive to absorption of Al. Unfortunately the 
tissues we took from our dogs for chemical analysis 
for Al, were exhausted before we were successful in 
making a satisfactory determination. In this regard 
we have subjected the various chemical methods for 
the determination of Al in tissues to a critical analysis 
and as a result lost faith in all the methods except 
the speetrographic method as employed by McCollum, 
Rusk and Becker (7). We could not try this method, 
because we did not have a suitable spectrograph avail- 
able. With their method they found no Al in tissues 
such as liver, kidney and spleen, or less than 0.5 parts 
per million. In rats subsisting for 8 months on a diet 
containing as much as 0.6 per cent aluminum chloride, 
they failed to find aluminum in the liver, kidney and 
spleen. We doubt that Al was absorbed from the ali- 
mentary tract of our M-W. dogs. 

B. In regard to the effect of Al hydroxide on the 
digestion of organic food-stuffs, we (6) have found 
that Al hydroxide does not cause an increase in the 
loss of fat and nitrogen in the feces of normal dogs. 
No evidence was obtained on this point in our M-W. 
dogs. However, one fact was very evident in our M-ir. 
dogs receiving Al hydroxide, and that was they lost 
more weight than the controls and they consumed less 
food. Of course, irritation of the stomach and intestine 
decreases appetite via the vagi. And, we have previ- 
ously submitted evidence (2) showing and emphasi- 
zing the importance of a large intake (3 to 6 lbs. 
daily) of a diet high in nuclear substances, vitamins 
and readily assimilable carbohydi-ates for the preven- 
tion of loss of weight and for definitely delaying the 
onset of ulcer in M-W. dogs. 

Because of the effect of the --VI hydroxide on the 
appetite of our animals and because we could not ob- 
serve at autopsy any evident irritation of the intestine 
we searched further for a possible explanation of the 
cause of the anorexia. The explanation we believe 
resides in the effect of Al hydroxide on phosphorus or 
phosphate metabolism. 

C. One of the findings of Taylor (8), who was a 
member of the Remsen Board to investigate the effect 
of Alum in foods, was that compounds of aluminum 
decrease the phosphates in the urine and increase 
correspondingly the phosphates in the feces. This 
effect would be of little consequence unless sufficient 
phosphorus, as Al phosphate, were diverted into the 
feces to induce a relative pho.-jphorus deficiency. One 


of the earliest and most conspicuous symptoms of 
phosphorus deficiency is lack of appetite which le;uls 
to a loss in weight. Also, phosphorus deficient animals 
use less digested protein for sparing body protein than 
control animals. These are the predominate results of 
phosphorus deficiency other than the changes in the 
bones (9, 10). 

The foregoing explanation is the most obvious and 
only explanation we can find for the striking loss of 
appetite in our JI-W. dogs and for the annulment of 
the beneficial effects of our special diet when Al hydro- 
xide was administered. Whether this explanation is 
true awaits actual experimental demonstration. The 
requisite experiments are now under way. 

Clinically the effect of Al hydro.xide preparations on 
appetite has not been reported. Of course, it must be 
kept in mind that we tiscd large doses in our experi- 
ments, because such doses were requisite for the con- 
tinuous control of free acidity in our animals. It must 
also be kept in mind that we were dealing with 
animals suffering a relative pancreatic insufficiency. It 
would appear from our work, however, that Al hydro- 
xide therapy would be contraindicated in a patient 
with a peptic ulcer associated with a relative pan- 
creatic insufficiency. 

SUMMARY 

Two preparations of aluminum hydroxide (an 
aluminum hydroxide cream and colloidal aluminum 
hydroxide) were given to two groups of ^lann-Wil- 
liamson dogs on a special diet (87 dogs were used) fo 
detei’niine the prophylactic value against the jejunal 
ulcer that results post-operatively in such dogs. The 
first group received relatively large doses of the -Al 
preparations four times daily. No prophylactic value 
was obtained. The second group received sufficient 
doses of the Al preparations at hourly intervals from 
8 A. M. to 8 P. M. and another dose at midnight, to 
control free acidity continuously during the day. No 
prophylactic value was obtained. In fact, the therapy 
proved to be deleterious. The most striking effect of 
the Al was to cause a decrease in appetite, a decrease 
in dietary intake, and a more rapid loss of weight. 
The cause of this is discussed and the e.xplanation is 
advanced, principally as an hypothesis for future e.x- 
periraental testing-, that the aluminum, in the presence 
of a relative deficiency of pancreatic juice and bile for 
digestive activities which these Mann-Williamson dogs 
suffer, combined excessively with phosphates and pro- 
duced a sufficient degree of phosphorus deficiency to 
reduce appetite. (The most conspicuous early symptom 
of a phosphorus deficiency is anorexia). These c.x- 
perimental results would indicate that aluminum 
hydroxide therapy should not be employed for treating 
a “peptic” ulcer complicated by the presence of a 
relative pancreatic and biliary insufficiency, as might 
occur with fibrous pancreatitis or .a gastro-enter- 
ostomy. 
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1*‘30, 

Taylor: ?or. cU. Bull. U. S. Dr)it. Ko. 103. April 20. lOU. 

if. Huffman. Duncan. Kobinjon .and Lamb; Stich. State CoUroc Ttch. 

Buit., No. 134. 

10. Kleiber. Go'-s and Guiibcrt: Jour. Xutrit., 12:121, 1035. 
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Chronic Localized Gastric Purpura* 

By 

RUDOLPH SCHINDLER,. JLD. 

CHICAGO. ILLINOIS 


T he picture of the mucosa of the stomach in cases 
of hemorrhagic diathesis has been described simi- 
larly bv all workers using the gastroscope (Schindler 
(21), Moutier (15), Gutzeit-Teitge (10), Henning 
(lib- If we gastroscopically examine a patient suffer- 
ing from a purpura abdominalis Henoch, we And a 
pale noninllamed mucous membrane containing numer- 
ous hemori-hages of various size scattered throughout 
the muco.sa. Emphasis has to be laid on the word 
■•niminflained." Inflammations of the gastric mucosa 
are extremely frequent, chronic nonspecific gastritis is 
the most frequent disease of the stomach, and its 
gastroscopic picture is characteristic. All easily recog- 
nistible changes are missed entirely in cases of general- 
ized hemorrhagic diatheses. In them only noninflam- 
matory hemorrhages are found, lying in the intact 
ga.stric muco.sa as they are found to lie in the non- 
inllamed skin. 

However, this picture is not characteristic of a 
general hemorrhagic diathesis. It also has been ob- 
served without a generalized tendency to bleed, merely 
as a localizrd disease of the stomach. This disease, 
and its tyj)ieal development has been emphasized re- 
peatedly (21). Later P. Chevallier and Moutier (5) 
made the .same observation. They used the name: 
"Purpura chronique isole de I’estomac.” Although this 
expre.ssion may cause confusion because it may sug- 
gest some close relation with the well known disease 
of the skin which definitely does not e.xist, I am in- 
clined to accept this name provisionally. 

It seems to me that the “chronic isolated purpura 
of the stomach’’ is not only a new, but also an im- 
portant disease. It has a definite gastroscopic and 
clinical picture. Gastroscopically, besides the already 
mentioned more or less numerous mucosal hemor- 
rhages, dark brown round or star-shaped spots m.ay be 
found. They are usu.ally 2-5 mm. in diameter, but 
occasionally much larger. They apparently develop 
from the mucosal hemorrhages; the transition m.ay be 
ob.served if the patient is gastroscoped at frequent 
intervals. Hemorrhages and pigment spots m.ay be 
found along the anterior and posterior wall, but are 
mo.st frequently in row.s along the lesser curvature. 
The common site of their location is a point about 3 
cms. above the angulus. The pigment spots disappear 
.slowl.v, probably by absorption. However, some hemor- 
rhage.s, instead of being absorbed, become ulcerated 
and develop into a hemorrhagic erosion, red, grayish- 
red or brownish-red in color. Gastroscopy has verified 
the observation of older pathologists; that true hemor- 
rhagic erosions do exist. By the fact that they may 
become ulcerated, the eruptions of the localized 
purpura of the stomach are definitely different from 
the skin-eruptions in generalized purpura. However, 
it is c.a.sy to explain this difference. In the stomach the 
acid gastric juice developing peptic power is present; 
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it is more than likely that the gastric wall may lose its 
autoprotective power against autodigestion if it is 
damaged over a too long period of time by some dis- 
turbance of the circulation. The frequent coincidence 
of such isolated gastric purpura with true gastro- 
duodenal ulcer does not prove that hemorrhagic 
erosion is the acute stage of chronic gastro-duodenal 
ulcer. Chronic inflammation also often is observed in 
stomachs containing true gastro-duodenal ulcer, and 
nevertheless I believe that the inflammation is second- 
ary to the ulcer. However, it would not be easy to ex- 
plain the presence of noninflammatory gastric hemor- 
rhages by assuming that they are effected by the 
ulcer; it would be very difficult to explain why they so 
often are found at the place of predilection of ulcers, 
namely at the angulus; and finally, I believe I have 
observed the transition of mucosal gastric hemor- 
rhages into true gastric ulcer. 

Therefore, I believe that — 

1. there is a definite relationship between 
chronic localized gastric purpura and chronic 
gastro-duodenal ulcer, — that 

2. chronic isolated gastric purpura may-precede 
or follow chronic gastro-duodenal ulcer or 
they may be found together, — and that 

3. the hemorrhagic erosion, having its origin 
from the chronic isolated gastric purpura by 
the peptic quality of the gastric contents, may 
be the acute stage of chronic gastro-duodenal 
ulcer. 

CASE HISTORIES 

Some abbreviated case histories may give an idea of the 
clinical picture of chronic isolated gastric purpura and its 
consequences. 

(a) Mucosal hemorrhages in normal mucosa. 

Case 1. A girl, twenty years of age, had suffered from 
epigastric distress for three years. The pain was of the 
ulcer type, delayed, periodic. Gastric analysis revealed 
free acidity of 56, total acidity of 75. Free HCl also was 
found in the fasting stomach. No occult blood was found 
in the feces. Repeated X-ray examinations failed to reveal 
any abnormality. Since most refined repeated examina- 
tions did not discover any disease she was treated for 
years as a psychoneurotic. Finally gastroscopy revealed 
tw’o marked hemorrhagic spots above the angulus in the 
lesser curvature, i. e. at the common ulcer site. After a 
period of careful ulcer management the distress disap- 
peared completely, and at the time of the last report 
several years later it had not returned. 

(b) Mucosal hemorrhages, pigment spots and hemor- 
rhagic erosions in a case of severe gross hemorrhages. 

Case 2. A white woman, fifty-six years of age, had had 
several gross hemorrhages during the past years. X-ray 
examination with the compression technic did not reveal 
any evidence of gastric disease; at gastroscopy the entire 
stomach was well seen; the activity of the pylorus was 
normal. In the greater curvature of the antrum there 
were two round pigment spots. In the lower part of the 
body almost all the folds contained mucosal hemorrhages 
and pigment spots, without any sign of inflammation. In 



ScHiNDLEK — C hronic Localized Gastric Puri’cra 


797 


the anterior wall two definite superficial erosions were 
seen, surrounded by a hemorrhagic area; one of the 
erosions was yellowish-gray in color, the other brilliant 
white. Below the cardia extensive hemorrhagic areas were 
observed without inflammation. The mucosa appeared pale. 
The gastroscopic impression was: 

1. numerous mucosal hemorrhages of various sizes 

2. multiple pigment spots 

3. two hemorrhagic erosions. 

Two days later the patient had again a severe but not 
fatal gross hemorrhage. 

Hemorrhagic noninflammatory erosions as the source of 
gross gastric hemori'hages are not very rare. I have ob- 
served three such cases. 

(c) Hemorrhages, pigment spots and gastric ulcer. 

Case 3. A thirty-three year old female complained of 

epigastric distress. The physical examination was negative. 
The Ewald test of gastric secretion disclosed a free acidity 
of 52, a total of 70. The benzidine test of occult blood in 
the stools was negative. An X-ray examination of the 
stomach was negative. Gastroscopy: The lesser curvature 
. was covered with star-like and streak-like small pigment 
figures; in some places, especially in the posterior wall 
there were fresh mucosal hemorrhages. In the anterior 
wall, below a fold in which three pigment spots were seen, 
there was a round ulcer with quite a sharp edge about 
IVj cm. in diameter, its floor yellowish, its edge toward 
the pylorus, pigmented, toward the cardia, hemorrhagic. 
Otherwise the mucous membrane was normal. This ulcer 
had apparently developed in a hemorrhage which already 
had partly changed into pigment. 

(d) Mucosal hemorrhages and duodenal ulcer. 

Paso 4. A forty-three year old female had complained 
of epigastric distress of the ulcer type for eight years. 
Gastric analysis revealed a free acidity of 20 and a total 
of 62. X-ray disclosed a frank deformity of the duodenum, 
typical of duodenal ulcer. At gastroscopy no gastric 
changes were noted, except that there were many discrete 
and linear-shaped mucosal hemorrhages and pigment spots 
on a fold of the lesser curvature. 

(e) Mucosal hemorrhages after ulcer. 

Case 5. A thirty-two year old female complained of pain 
in the epigastrium, belching, and heart-burn. X-ray exami- 
nation disclosed a duodenal ulcer with a moderate stenosis. 
Operation (Dr. Dragstedt) : small puckered scar on the 
anterior wall of the duodenum. Incision was made through 
the pylorus and extended into the duodenum and stomach. 
An ulcer about IVi cm. in diameter was found on the pos- 
terior wall of the duodenum. A pyloroplasty was per- 
formed. Four years later the symptoms recurred. Gastro- 
scopy on May 2, 1935, showed a gastric ulcer without in- 
flammation. Ulcer management was resumed. Gastroscopy 
on July 16, 1935: the site of the ulcer previously seen was 
somewhat elevated and scar-like. On the lesser curvature 
just above the angulus were many small mucosal hemor- 
rhages. Similar hemorrhages were present on the lowest 
part of the posterior wall. 

The incidence of localized gastric purpura after the 
healing of gastric ulcer is so frequent that numerous re- 
spective ease histories could be quoted. 

(f) Hemorrhagic erosion after ulcer. 

Case G. A forty-five year old male complained of ab- 
dominal pain and vomiting of two months’ duration. The 
pain was left-sided, not related to food. Slight tenderness 
was present in the epigastrium. X-ray reported an 
enormous dissecting ulcer on the lesser curvature of the 
■stomach. Gastric analysis revealed a free acidity of 72. 
The benzidine test for occult blood in the stool was 
strongly positive. Six months later X-ray reported com- 
plete healing of the ulcer. Gastroscopic examination re- 
ported the action of the pylorus to bo normal. No ulcer 
or scar was found anjavhere along the lesser curvature. 
Near the lesser curvature above the angulus in the an- 
terior wall there were some hemorrhages, in one of which 


was seen a flat but definite erosion with an extremely red 
edge. All other parts of the stomach were quite normal. 
Diagnosis: Typical hemorrhagic cro.sion. The patient at 
this time was feeling fine. One year later gastroscopy re- 
ported the following: At the point where the smooth 
musculus sphincter antri touched the leaser curvature 
there were mucosal hemorrhages. Other streaky and 
spotty hemorrhages were seen in the mucosa of the lesser 
curvature and the posterior wall. A single small hemor- 
rhage was seen on the greater curvature. The hemorrhagic 
erosion had healed. Diagnosis: Healed hemorrhagic 
erosion. Numerous hemorriiages were in the normal 
mucosal membrane. 

It thus becomes evident that, although hemorrhagic 
erosions and even largo ulcers may heal, the stomach still 
retains the characteristics which I interpret as those of 
the “ulcer” stomach, namely it pre.sents the picture of a 
localized gastric purpura. 

(g) Bleeding hemorrhagic erosion, hemorrhages, pig- 
ment spots and duodenal ulcer. 

Case 7. A forty-five year old male complained of gnaw- 
ing epigastric pains one-half to two hours hours after 
meals. A physical examination was negative. The benzi- 
dine test revealed a trace of occult blood in the stools. The 
histamine test of gastric .secretion revealed a free acidity 
of 32. Roentgenologically a deformity of the duodemil 
bulb characteri.stic of duodenal ulcer was reported. Gastro- 
scopy reported the whole stomach to be seen. The pylorus 
was round and widely open without contraction. The an- 
terior wall of the upper region contained many lar.ge 
hemorrhages, pigment spots, and in some places small, 
hemorrhagic erosions. One of the latter was freshly bleed- 
ing into the cavity of the stomach. Radial folds were con- 
verging toward this point. The aspect of the contiguous 
mucous membrane was normal. 

In this case the bleeding of a hemorrhagic erosion was 
actually seen. 

DISCUSSION 

These case histories show that clu'onic localized 
gastric purpura often presents clinically the picture 
of an ulcer though no ulcer is present. The mucosal 
hemorrhages are transformed into pigment spots, then 
absorbed. Sometimes hemorrhagic erosions develop in 
them, eventually severe gross hemorrhages may occur. 
The formation of true chronic ulcer from the.se 
acute hemorrhagic erosions is likely. Chronic localized 
gastric purpura is often found together with a chronic 
gastric or duodenal ulcer, or may be found before the 
development of such an ulcer or after its healing in 
44 per cent of all cases obseiwed. Not infrequently 
chronic localized purpura is observed over a long 
period of time without an ulcer developing. This un- 
complicated chronic localized gastric purpura is ob- 
served in 5.6 per cent of all patients e.xamined gastro- 
scopically. 

PATHOGENESIS 

The question of the pathogenesis of this almost un- 
known disease leads to the most interesting state- 
ments. Almost all research work done on the great 
problem of the hemorrhagic diatheses has considered 
exclusively blood and blood vessels. The American 
school in the beginning had different conceptions to 
be mentioned later, but finally the influence of the 
German school prevailed, and more or less the con- 
ceptions of Frank (7). Glanzmann (8), etc., were 
adopted. Glatizmamt subdivided purpura in the two 
great groups of anaphylactoid and thrombopenic 
purpura, but already ilorawitz (14) recognized that 
reduction in the number of the thrombocytes is a sub- 
ordinate finding. 
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Jt ia not possible to consider general disturbances 
to be the cause of localized gastric purpura. If the 
blood were diseased, why should such a blood disease 
cau.se e.xtravasations only in the area of the stomach, 
or why should the vessel walls be altered only in this 
area? This is not yet understood. Therefore, the ob- 
servation of chronic localized gastric purpura leads us 
back to older opinions of American authors who be- 
lieve that the nervous system has the decisive role in 
producing hemorrhagic diatheses. Probably the first 
man to advance this opinion was Weir Mitchell (13). 
He wrote on “Purpura as a neurosis.” He described 
neuralgias accompanied by muscular spasms in which 
at the place of the most outspoken pain regularly 
ecchymoses developed. He observed furthermore cases 
of purpura in which accompanying pains and sym- 
metrical distribution of the eruptions led him to the 
diagnosis of a neurosis. He asked whether certain 
conditions of the nervous system would be able to 
weaken the walls of the blood vessels so that they be- 
come permeable for the red blood cells. Better proofs 
for the primary affection of the nervous system in 
hemorrhagic diatheses were presented by Castex (3, 

1 1 anatomically, and by Schindler (22) clinically. 

Caste.x was the first (the paper of Gordon (9) is 
not convincing) to demonstrate definite histological 
changes of the central nervous system in two cases of 
symmetrical purpura. He found severe changes of the 
colls of both lateral superior nuclei of the sympathicus, 
reduction of the number of cells, diminution of the 
still existing cells, retraction of the cell body, central 
chromatolysis with accumulation of the granulations 
at the periphery, diminution of the number of the 
dendrites, briefly all those changes which are found in 
cc'llsclerosis. 

These findings concerned the spinal centre. Schind- 
li r, how'ever, believed that purpura-eruptions may 
occur if any part of the vasomotor tract is diseased. 
He observed noninflammatory purpuric skin eruptions 
in neuritis, tabes, combined cord degeneration, 
multiple sclerosis, lethargic encephalitis, hemiplegia, 
and in one case of brain tumor in the skin only of the 
Ijaralytic e.xtremity. 

Is destruction or alteration of the nervous centres 
known in cases of localized hemorrhages of the gastric 
mucosa? Experimental research has provided us with 
ample material to prove that lesions of the hypothala- 
mus may cause hemorrhages of the gastric mucosa 
and superficial hemorrhagic erosions. 

The first research in this subject was carried out 
by Schiff (19) as soon as 1867. Brown-Sequard (1) 
in 1876 wrote on alterations of the gastric mucosa 
following cerebral lesions. However, a new interest in 
this connection arose following the Balfour lecture of 
Cushing (6) in 1932 who believed in a connection be- 
tween hypothalamic disturbance and certain gastro- 
intestinal lesions. Burdenko and Mojilnitzki (2) pro- 
duced small lesions in the base of the brain which 
resulted in gastric hemorrhages and erosions, acute 
ulceration and occasionally perforation with peritoni- 
tis. They as.sumed destruction of a vasomotor centre 
in the posterior hypothalamus and of a metabolic 
centre in the tuberal region. Watts and Fulton (2a) 
worked on the effect of lesions of the hypothalamus 
upon the gastro-intestinal tract and heart in monkeys. 


Multiple erosions of the stomach were encountered 
after hypothalamic injury. They occurred most fre- 
quently in the body of the stomach. Of seventeen 
animals with large hypothalamic lesions, four de- 
veloped gastric erosions, one died of a perforated duo- 
dened ulcer and frequently mucosal hemorrhages were 
found. In the control series erosions were found only 
in one monkey who had had a midthoracic resection of 
the spinal cord. Other spinal or cerebral lesions did 
not lead to erosions. Hoff and Sheehan (12) also 
expeiumented on .monkeys. Following hypothalamic 
injury five animals of sixteen showed midtiple hemor- 
rhagic erosions in the mucosa of the body of the 
stomach. 

With these experiments a definite connection be- 
tween lesions of the hypothalamus and the develop- 
ment of mucosal gastric hemorrhages and hemor- 
rhagic erosions of the stomach is established. Some 
connection between such lesions, gastric mucosal 
hemorrhages and erosions, i. e. chronic isolated gastric 
purpura, and true gastric ulcer seems to be likely at 
least. 

How is it possible to e.xplain extravasation of blood 
following lesion of the vasomotor tract, resp. of the 
hypothalamus? The theory of spontaneous hemor- 
rhages has been advanced decisively by NaUis (17). 
He e.xperimented on the duodenal coil and the pancreas 
of rabbits and came to the conclusion that protracted 
irritation of the vasomotor nerves leads to complete 
interruption of the relation between nervous system 
and wall of the blood vessel. He found that the irri- 
tability of the vasodilators disappeared and finally 
stasis occurred, although the activity of the heart was 
not impaired. When this stasis developed slowly extra- 
vasation of red blood cells from the capillaries was seen. 
The blood stasis in a portion of the capillaries caused 
resistance resulting in increased side-pressure in the 
neighboring still working capillaries, and this in- 
creased side-pressure e.xpressed the blood into the 
tissue. Therefore it may be assumed that lesion of 
the vasomotor tracts of the gastric nerves leads to 
stasis in the capillaries and subsequent mucosal 
hemorrhages. It is possible that vagus stimulation 
leads to continuous production of acetylcholine, and 
that this production of acetylcholine causes diminished 
blood flow through the stomach, as described by 
Necheles (18), with stasis and e.xtravasation of blood. 
Therefore it is easy to understand that lesions of the 
hypothalamus may lead to gastric purpura. The 
gastric peptic juice then may erode the weakened 
gastric wall causing hemorrhagic erosions. And it is 
easy to understand that, if the nervous irritation lasts 
too long, chronic ulcer can develop, 

CONCLUSIONS 

1. The clinical and gastroscopic picture of chronic 
isolated gastric purpura is described and illustrated 
by case histories. Its relation to mucosal pigment 
spots, gastric hemorrhagic erosions, and chronic 
gastro-duodenal ulcer is discussed. 

2. An attempt is made to explain the pathogenesis 
of this disease — according to Caste.x’ conception — by 
assuming lesions of the nervous system. The mechan- 
ism of lesions of the vasomotor tract leading to spon- 
taneous blood e.xtravasation is described. 
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A Review of Some Foreign Literature 

By 

RUDOLF SCHINDLER, M.D.’' 

CHICAGO. ILLINOIS 


1. GERMAN 

A schoff (l) published a series of articles on the 
anatomy of senility. These short but exhaustive 
descriptions may become classic. Here the article on 
the “digestive tract in senility” is of special interest. 
The expression “senility” refers to the ninth and tenth 
decade of human life. Because of the loss of elastic 
tissue the entire alimentary tract becomes longer in 
senility. The mouth presents loss of the teeth, atrophy 
of the jaw, prominence of the chin. (The order in the 
loss of teeth is a definite one, the preraolars being the 
first, the canini the last to be lost. In the tonsils re- 
gressive processes are observed; true angina is verj' 
rare in senility) . The tongue shows senile atrophy of 
the voluntary musculature, the mucosa is thinned, but 
patchy leukoplakias are also found. However, carci- 
noma of the lip may be found without preceding leuko- 
plakia. It is found only in men and probably is due to 
irritation by the tar-containing juice of pipes. In the 
esophagus leukoplakia is found. The lower end of the 
esophagus becomes more movable tlian it was before, 
and that may lead to the formation of hiatus hernia. 
The stomach shows often a marked thinning of the 
mucosa, the system of folds disappeaz's, the glands of 
the corpus are replaced by pyloric duodenal glands. 
This happens especially along the “JIagenstrasse.” 

Slowly the area of the acid secreting mucosa is di- 
minished. This may be a reason why in senility fresh 
ulceratiye lesions are rare. Ulcer-Cancer is not charac- 
teristic in old age, but other forms of cancer occur in 
the atrophic gastric mucosa, produced by the attempts 
of the epithelium to regenerate. The shape and po- 
sition of the stomach are changed, a horizontal 
position being frequent. The intestine becomes more 
and more immune to bacterial attacks. Typhoid and 
dysentery are almost unknown in old age. Carcinoma 
is more frequent in old age than in senility. Appendi- 
citis is very rare, but diverticulosis and diverticulitis 
are frequent. The salivarj’ glands show atrophy. Their 
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cylindrical epithelium changes into .squamous epithe- 
lium. Therefore, staphylococcic infections are fre- 
quent. Cirrhosis of the pancreas is not a disease of 
senility. Its fat hypertroiihies to replace the glandular 
tissue. The number of oncocytes (special cells stained 
yellow with Sudan III) increases. The chief disease 
of the liver in senility is not cirrhosis but brown 
atrophy. The lobules are diminished in number, brown, 
their centres being reddened. Microscopically accumu- 
lation of lipofuscin is seen in the small liver cells. No 
senile changes of the biliary ducts occur. 

The relation of vitamincs to diseases of the alimen- 
tary tract is now of much interest. Einhauser 12) 
believes that hypovitaminic conditions are more fre- 
quent than avitaminoses. In cases of C-vitaniine-de- 
ficiency, inflammation of the alimentary tract is 
frequent. He quotes Eusterman’s opinion on the im- 
portance of Vitamins C in the healing process of 
gastric ulcer and Thiele’s observation that gastric 
hemorrhages are frequent especialiy when a scarcity 
of Vitamins C-containing food exists. Vitamin C- 
deficiency may be caused by insulTicient absorption in 
the gastro-intestinal tract. Patients with anacidity did 
show increase of the reduction-value in the urine when 
ascorbic acid was injected, but failed to .show this 
phenomenon when the a.scorbic acid was given by 
mouth. However, when the ascorbic acid was given in 
an “acid milieu” by adding lemon juice, suflicient ab- 
.sorption took place. 

The discovery of the frequency and importance of 
chronic nonspecific gastritis has brought out a great 
many questions, especially as far as definition and 
classification are concerned. Every paper from Katsch’ 
clinic has to be considered carefully because Kat.sch 
w.xs one of the first men to di.^cuss and advance these 
complex problems (see his chapter on Chronic gas- 
tritis in Bergmann-Staehelin, Handbuch der innereii 
Medizin, Berlin. 1926 Springer, III. Bd. 1. Toil, p. 
554). He has recently described two new type.s of 
gastritis: the mucoid and the serous gastritis. Now. 
Baltzer (3) undertakes to describe the nietho<i.s of 
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recoiinition and to discuss their value in diagnosis, 
lie claims that always three different adjectives should 
be added to the diagnosis of gastritis: the first indi- 
eating the clinical picture, the second indicating the 
function, and the third one indicating the specific 
anatomic lesion, as for instance: "Gastritis acuta 
dolorosa, superacida mucosa, polyposa of the body.” 
Such a concept cannot be easily accepted. The re- 
introduction of the diagnosis “gastritis” presupposes 
our knowledge that definite anatomic inflammatory 
changes of the stomach e.xist, .and that compared with 
these anatomic pictures clinical symptoms as well as 
function are relatively meaningless. This consequence 
will be drawn easily from the extensive and critical 
research work of Baltzer himself. He emphasized that 
in cases with increased mucus of the gastric juice 
usually no gastric disease is found, but that an “insta- 
bility of the whole organism” e.xists. There is no ob- 
jection to add adjectives denoting one or several 
partial functions to the anatomic diagnosis of gas- 
iriti.s, but fir.st one must know whether or not there is 
an anatomic .substrate for subjective symptoms and 
alteration.s of function. The paper of Baltzer describes 
the methods of measuring albumin and mucus in the 
ga.^tric content.--, and gives a clinical survey. 

The papers read at the Second International Con- 
gre.ss of Ga.stro-Enterology in 1937 (4j have now been 
publi.-^lied aiid many of the papers are of interest. The 
di.scu.ssion on the early diagnosis of gastric carcinoma 
brought nut important contributions. Kapp’s statistics 
ai’e of .s[)('cial interest (p. S92). Gastric distress was 
found to have been present for 7.3 years in the 
average of 39 cases of carcinoma of the corpus, for 
2 d years m GG cases of pyloric carcinoma and for 0.33 
years in 1.') cases of carcinoma of the cardia. Some- 
times the story was brief, in other instances long, up 
to 30 years. In a large group of cases indefinite symp- 
toms such as epigastric pressure, fullness, weakness, 
belching, lack of appetite were present for a long time 
:ind usually were considered to be the symptoms of a 
psychoncurosis. Gastroscopists know that these symp- 
toms are very suggestive of chronic atrophic gastritis. 
Therefore, one group of gastric carcinoma probably 
develops from atrophic gastritis. This has been 
Iirovcd also by histologic examinations. According to 
the histories in 12 of GG cases of pyloric carcinoma 
and in 21 of 39 cases of body carcinoma gastritis 
probably ])receded the development of the carcinoma. 

Therefore Kapp also checked over 157 cases of gas- 
tritis observed at the Basel University Clinic. Five 
years or more later 21 of these cases or 13.4% were 
treated because of g.astrie cancer. The average time 
elapsed between the nniking of the diagnosis of 
chronic gastritis and the finding of a carcinoma 12.5 
years. Similar observations were made by Uslan who, 
in 12.5 cases of g.-istritis. found th.at gastric carcinoma 
developed in eighteen. In one-seventh to one-eighth of 


all patients suffering from chronic gastritis, gastric 
carcinoma develops. Kapp believes that we need 
periodic checks of all patients suffering from chronic 
gastritis in order to come to an early diagnosis of 
gastric carcinoma. This opinion is shared by Katsch 
(p. 372) who claims that much of the money and effort 
spent on cancer research should be used in research 
on chronic gastritis. 

2. THE DUTCH LITERATURE 

It is interesting that a book on gastroscopy has now 
been written in the Dutch language. Bloem’s (5) 
monograph though based on a limited number of 
personal observations, is very satisfactory. Of special 
value is his thorough knowledge of the literature 
and his exhaustive description of the development of 
gastroscopy. 

3. THE FRENCH LITERATURE 

The relation between diseases of the stomach and 
the blood will be the chief topic of the next inter- 
national gastro-enterologic congress. An exhaustive 
study has been made by P. Chevallier and Fr. Moutier 

(6) . The mucosal changes occurring in pernicious 
anemia, chlorosis, secondary anemias of different kind, 
and in purpuras have been observed gastroscopically 
in numerous cases. Four colored plates show the 
generalized atrophies, the “nacreous patches” found in 
pernicious anemia, and the noninflammatory hemor- 
rhagic phenomena of the gastric mucosa (localized 
autonomous gastric purpura). Moutier and Debray 

(7) describe the pathology of the “juxta-pyloric” 
region of the stomach. Congenital diverticula, spasms, 
ulcers, tumors of this region are described and 
pictured. 

Moutier (8) contends that the stomach resembles 
the skin in that there are some definite types of in- 
flammation, but besides them a great number atypical 
lesions which do not belong to any definite type and 
haven’t any definite symptomatology. He describes the 
“Gastrite bouttonneuse” (pustular gastritis) as be- 
longing to this group. He observed in five patients 
pustular, whitish, stump-like lesions, seen together 
with some type of gastritis, but disappearing after a 
short time. Although the presence of these lesions 
cannot be denied it remains questionable whether it 
is wise to give them a name of their own. Evidently 
they may be seen in edematous, atrophic and other 
forms of gastritis. However, the observation is a very 
interesting one. In Beaumont’s classical description of 
gastritis changes occurring in Alexis St. Martin’s 
stomach, there was only one lesion which 100 years 
later was not seen at gastroscopy, namely that of 
vesicles. Moutier’s observation of whitish pustules re- 
calls to our mind Beaumont’s description of vesicles. 
Perhaps Beaumont has been correct even in this last 
point. 
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Problems of Maintaining Nutrition in the Highly Food-Sensitive Person 
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D uring the last few years medicine has been 
passing through a stage in which any one of us 
physicians does well if, in a given ease, he suspects 
that the symptoms complained of are due to marked 
food-sensitiveness, if he succeeds in identifying the 
offending foods, and if by removing them from the 
diet he works a cure. These are no mean accomplish- 
ments, but the time has come when we must not rest 
satisfied with them but must demand of ourselves an- 
other, namely, that of replacing the hurtful foods 
taken away with enough harmless ones so that the 
patient can remain well nourished and contented. Un- 
fortunately, as yet, most of us seem to be mainly con- 
cerned with the taking aivag of foods, and as a result, 
we are beginning to see a certain number of emaciated 
men and women whose plight is due to too long an 
adherence to some highly restricted and inadequate 
type of diet. 

MAINTAINING NUTRITION IS SOMETIMES 
DIFFICULT 

Sometimes one cannot blame anyone for this situa- 
tion because the problem of maintaining good nutri- 
tion in an adult or child who begins to wheeze or 
sneeze or bloat within a few hours after eating even 
small amounts of such commonly used and important 
foods as wheat, milk, eggs and beef, must obviously 
be difficult. I have under my care a woman who, when 
I first saw her, could live in comfort on only two 
foods. At first almost every effort I made to find some- 
thing new for her resulted in a bad digestive upset 
with pain, diarrhea, loss of sleep, and loss of weight, 
and only after much searching did I find a number of 
foods that she could eat with comfort. Curiously, when 
these ivere found, all sorts of bizarre symptoms left; 
she began to gain in weight, and her bowels moved 
normally. 

THE NEED FOR TAKING FOODS IN ROTATION 
Naturally, unfortunate people like this must soon 
become bored with their narrow diet. Also because 
they eat so much of the few foods that they can take 
and eat them so often, they are likely soon to be sensi- 
tized to them, and thrown back onto starvation rations. 

Some time ago a patient like this, who was almost 
at the end of her rope and facing starvation, solved the 
problem by taking in rotation the foods to which she 
was only slightly sensitive. As all allergists know, 
there are many persons who can take a small amount 
of a harmful food at intervals without serious trouble, 
but if they are to eat larger amounts or particularly 
if they eat the food every day for several days, they 
get into serious trouble. The trick then is to eat each 
mildly haiunful food once a week or so, so that its 
effects will not become cumulative. 

The trouble is not in their heads. Some physicians 
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and dietitians suspect that in these cases the trouble 
is "in the patient's head,” but it isn’t. It is in some 
fussy' persons with many prejudices and dislikes, but 
an expert can soon distinguish these persons by their 
behavior and their answers to searching questions. 

One of the most useful features about an elimina- 
tion diet is that it expose.s the overly fussy, the p-sy- 
chopathic, the unreasonable .'ind the stupid patient 
within twenty'-four hours, and shows how hopeless it 
is in the particular case ever to fit ang diet that will 
work. 

One of the best proofs that the troubles of a patient 
are not due to imagination but to specific food-sensi- 
tiveness is that he gets sick when the offending food 
was so well concealed in some harmless looking dish 
that he had no suspicion that he ate it. Thus, a friend 
of mine who is highly sensitive to oysters, almost lost 
his life one night through eating a few mouthfuls of 
duck which he would never have touched if ho had 
suspected that the dressing contained a few chopped 
oysters. Within a few minutes after eating the duck, 
the man was lying on the floor, unable to breathe, 
black in the face, and almost unconscious. He had 
forewai'ned his host of his idiosyncraisy, but the cook 
had no patience with “such foolishness” and in went 
the oysters anyway. 

Another of my friends dreads dining out because of 
his great sensitiveness to cottonseed oil. He thought 
he had learned to avoid all foods that might possibly 
contain this oil, but recently he came to grief in a 
curious way. When, after a quiet dinner at home, the 
typical retching started, the only food that could 
possibly be looked on with any suspicion was some 
dates; but how could these have come in contact with 
cottonseed oil? The mystei-y was solved next day 
when the grocer e.xplained that since people like their 
dates shiny, he wipes olT the top ones in the box with 
an oil-soaked cloth! 

Another patient who is highly sensitive to chicken 
will, in spite of every care, occasionally fall ill with 
the syndrome which he knows all too well. Iiuiuiry 
then reveals the fact that an innocent looking cream 
soup eaten four hours before happened to have been 
made with chicken broth instead of beef stock. 

The need for the proper labeling of foods. I might 
go on telling many interesting stories of this type, all 
showing, first, that those allergic people are not 
imagining their troubles, and second, that it is highly 
desirable that they be given information as to the 
composition of the foods that are .set before them or 
that they buy from the grocer. Obviously, it would be 
helpful to them if the purveyors of foods would list on 
the label all of the materials that go into a particular 
can or bottle or package. 

Here, for instance, is a woman to whom any trace 
of a coi-n protluct is poi.-on. How can she know as .-he 
eats some canned fruit, jelly, candy, m.'iyonnaise. 
“olive oil,” sardines, or bakery product that she is not 
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Koint' to iiifc'fst soniii corn sugar, corn oil, or corn 
starch? Here, too, is the mother of an asthmatic child 
who wheezes and snuilles all night if a little wheat, 
milk, or egg gets into his food. When she buys him 
some arrowroot cookies how can she tell if there is 
any trace of the olfending foods in them? 

"Arrowroot" may be many things. But even if she 
could find this information on the label this might not 
solve her problem. It is conceivable that the child 
might be insensitive to the common “arrowroot” made 
from the West Indian ilaranta, but .sensitive to the 
Tou.s-les-mois or Queen.sland variety made from a 
.specie.s of Camia, or to the East Indian arrowroot 
made from a species of Curcuma, or to the Brazilian 
arrowroot made from cassava, or to the Tacca arrow- 
root made from the pia plant of Tahiti, or to the 
Portl.and arrowroot made from an Arum. A child 
highly sensitive to potato would be made ill also when- 
ever the food manufacturer let him.self be cheated into 
buying arrowroot highly adulterated with cheap potato 
starch. 

This paragraph on arrowroot alone should show 
what a (lillicult situation the allergic person is now up 
against when he tries to avoid eating one or more 
foods to which ho is highly sensitive. 

The Food and Drug Act docs not help. I understand 
that the Food and Drug Administration has urged 
Congress to help markedly allergic persons by revising 
the law so as to require manufacturers to list on their 
labels the several constituents of foods, but the pro- 
posal has been fought by men who fear either to give 
away trade .'•ecrets or to run up against certain pre- 
judices of housewives. 

Food park! rs may help voluntarily. It may be that 
some day such labeling will be compulsory, but what 
I think will happen first is that some of the packers 
will find that it pays to cater to the needs of the group 
of liighly food-sensitive persons, just as it pays now 
to supply mothers of delicate children with finely 
pureed and comminuted vegetables of all kinds, and I 
presume it pays to supply diabetics with special bread- 
stulfs and fruits which arc canned without syrup. 

Especially if the allergists of the country were to 
help in disseminating information about the properly 
labeled foods, a good business might soon be developed. 
-A hopeful point for the manufacturer would be that 
the ijotential market seems constantly to be increas- 
ing. Either wo physicians are coming to recognize 
allergic troubles more often or else the percentage of 
allergically sensitive persons in the community must 
be increasing rapidly. 

It is hard to e.stimate the number of highly food- 
.sensitive persons in this country, but one can get some 
idea of how many there are among persons with indi- 
gestion. When Ilin.ihaw and I questioned 500 patients 
we found almost everyone had to avoid one or two 
foods. Twenty-six per cent were sensitive in some 
degree to milk, 18 per cent were .sensitive to chocolate, 
and Id per cent were sensitive to eggs. But when we 
made a li.st of the persons made .severely ill by eating 
foods we found 7 per cent (of the 500) sensitive to 
milk, 5 per cent sensitive to chocolate, -1 per cent to 
apples. :t per cent each to eggs and tomatoes, and 2 
per cent each to cabbage, meat, corn, colVee and 
bananas. 

Vauglmn, in his survey of 500 villagers in Virginia, 
and Hughes, in her .-^tiuly of 1,000 avowedly healthy 
per.sons, each found about GO per cent who were food- 


sensitive. Rowe found 31 per cent food-sensitive 
among 400 university students and nurses. The per- 
centage arrived at in any such canvass will depend on 
the care and pertinacity used in the questioning. 

The need for special bakeries. Already Rowe has 
found it necessary to get a baker to supply some of his 
allergic patients wdth wheat-free breadstuffs made of 
only’ one or two starches obtained from such sources 
as rice, rye, potato, barley and the soy bean, and 
doubtless more such bakeries will some day be opened. 

THE USE OF FOODS NOT ORDINARILY USED 
■ IN AMERICA 

Allergists will doubtless soon be reaching out to the 
ends of the earth to secure new foods which, if our 
original theories were correct, should never cause the 
American patient trouble because he has never eaten 
them and therefore has not had an opportunity to be- 
come sensitized to them. Although this securing of 
new foods is helpful, it does not solve all our problems 
because there are some persons so sensitive as to react 
violently to many a food which, so far as can be de- 
termined, is new in their experience. 

According to Vaughan, the reason for this is found 
sometimes in the close botanic or biologic relationship 
of the new food to some old one to which the person 
is sensitive. Thus a man who is sensitive to orange 
juice is likely to be sensitive to grapefruit juice, but 
he doesn’t have to be. Sometimes the sensitiveness is 
.specific, as in one of my friends yvho is highly sensitive 
to chicken, domestic duck and goose, but not to turkey, 
pheasant, guinea hen, squab or wild duck. 

Although, then, a new food never eaten before may 
prove injurious to a highly allergic person, the phy- 
sician can sometimes work a miracle for some poor 
half-starved person by, reaching out to Asia or Africa 
for new articles of diet. Thus, one of my patients, 
who had starved down to 89 pounds, was given a new 
lease of life when in some food stores patronized by 
immigrants she found such foods as dried Lichi nuts 
and chestnut flour from China, garbanzos and favas 
from Spain, papaya syrup from Florida, taro flour 
from Hawaii, and soy beans from Manchuria. 

Beans and peas. The garbanzo or chick-pea makes a 
tasty and highly nutritious dish. A fine big white bean 
is the Spanish fava. Unfortunately', a few persons are 
highly sensitive to it. The soy bean is full of nutri- 
ment and recently a way has been found of removing 
its unpleasant taste. Rowe uses flour made from the 
lima bean. 

Taro. Taro is a big mealy tuber which is one of the 
most prized foods of the Polynesians. It is now being 
packed in Hawaii either as a fermented paste or as a 
powder suitable for the making of mush. This tuber 
is tasty and highly digestible, and so different botanti- 
cally from any American food that it should be ac- 
ceptable to many' highly allergic patients. 

Breadfruit and bananas. Something might also be 
done with flour made from the breadfruit, another 
Polynesian standby. Flour might be made also from 
dried bananas, and if it should happen to retain some 
of the glutinous properties of the fresh fruit, it might 
be useful as a binder to help the baker in making 
breads w'ithout wheat. Much experimenting needs to 
be done along these lines. The banana can, of course, 
he used either raw, or better still, cooked. 

Rice and barley. Rice, which is the principal food 
of millions of A.siatics, is one of the best foods that 
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the allergically-sensitive person can try. Few are 
unable to digest it comfortably. 

Next to wheat, the grain most commonly used in 
the world is barley. Three .species and several sub- 
species are cultivated. The llour is not gIutinou.-> 
enough for bread-making, and hence through the ages, 
the grain has been used mainly for the production of 
beer. Robinson’s barley flour makes a delicious break- 
fast food, and as every cook knows, pearl barley is a 
good thickener for broths. 

Oats and rye. Other flours which are u.seful some- 
times as substitutes for wheat are oats and rye. As 
yet patients have trouble either in getting these m.ade 
up into bakery products in pure form, or in eating 
them as breakfast food without milk or cream. The 
well-known "rye Krisp" can be of help to the wheat- 
sensitive person. Robinson’s Scotch groats is a very 
fine, easily digested form of oatmeal. 

Millet. Flour made from millet might be tried in 
the feeding of allergic persons. It wa.s probably the 
first grain to be used by man, and it still is regarded 
as an important source of food by primitive peoples 
in many parts of the world. 

Buckwheat, maize, etc. Buclavheat might also bo 
used, as it is not at all related to wheat or to the other 
commonly used grains. It came originally from the 
foothills of the Himalayas. 

Jlaize or American corn is an e.xcellent source of 
carbohydrate and fat, but unfortunately at lea.st one 
in seventy otherwise norm;d per.sons is highly sensi- 
tive to it (Hughes'), and one in fourteen dyspeptics 
has some trouble with it (Alvarez and Hinshaw), 

An often harmle.ss variety of .starch can be obtained 
from various types of peas and lentils and from the 
chestnut. 

Cassava. Cassava is an important source of food in 
West Africa, South America, and in several other 
parts of the world. There are two main varieties, the 
bitter and the sweet. The white starchy pulp is ob- 
tained from large tuberous roots. In commerce cas- 
sava starch is sold under the name.s of “tapioca" or 
“Brazilian arrowroot.” It may well prove useful in 
the feeding of allergic per.sons. 

Sago. Sago is prepared from the trunks of several 
species of palms, most of them growing in the Ea.st 
Indies. A form of sago i.s made also from the pith of 
a species of Cycas, and all of the varieties are some- 
times adulterated with potato starch. 

The difficulty in using sago and .some of the other 
starches in elimination diets lies in the fact that cooks 
.are not used to preparing them without adding milk 
and egg. I find I can give them in apjile sauce. Al- 
though raw apples are very common producers of indi- 
gestion, the cooked apple seems seldom to cause 
trouble. These starches go well also in mutton broth 
or lamb stew. 

Maple sugar. I sometimes use maple .sugar for a 
day or two as an elimination diet. Few persons should 
be sensitive to it allergically, but some feel discomfort 
if they take any con.siderable amount of any kind of 
sugar. Po.ssibly when given in concentrated form, it 
acts as a physical irritant, dehydrating and thereby 
irritating the ga.stric mucosa. 

Fats. Persons who do not lolei-ate butter or the now 
commonly used corn and cottonseed oiI,« .and the hydro- 


genated fats made from them might e.vperinicnt witii 
oils obtained from the olive, coconut, peanut, or soy 
bean, or fi'oni sesame or rape .'teds. Care would have 
to be taken to secure Ihe.'e oil.-s unadulterated and un- 
treated with dyes and other .sub,^t.'mce.s. 

A fine vegetable fat is to be found in the avocado <‘r 
alligator pear, a fruit which i.s now becoming cheaper 
every year as more and more trees come into bearing 
in the more tropical parts of this country. 

Substitutes for breakfast fruit. For tho.-.e person.-- 
who cannot touch citrus fruits or melons, the papaya 
may come to serve as a .substitute. It is not .at all re- 
lated to other commonly used breakfast fruits, but 
grows on a curious type of ])aim-iike tree, .-tnother 
food which can .sometimes be u.sed with succe.ss in 
elimination diets i.s pineapple juice. 

Source of protein. Persons who are sensitive to beef 
and mutton might perhap.s be able to eat reindeer 
meat, and it is conceivable that .some day they will be 
eating the canned or frozen meat of sea mamraaLs 
such as whale.s, porpoises and seals. Unfortunately, 
persons who are sensitive to fish seem often to be 
sensitive to every variety they have ever tried. 

Tho.se who cannot touch cow’s milk can secure goat’.i 
milk in cans, and artifici.al milks are being made from 
such foods as soy beans and almonds. Already there 
are several substitutes for butter on the market, but 
fortunately, only the most e.stremely milk-sensitive 
persons need to u.se them. 

Importing houses. Fortunately in large cities where 
there is a large immigrant population there are store.s 
w'here one can buy almost every type of food known to 
man. From now on, the-e .stores are likely to be 
patronized not only by women with shawls over their 
heads, but also by sulVerers with allergic diseases. 

SU.AIMARY 

In the beginning, allergists had to be mainly con- 
cerned with the taking away of foods. Now more at- 
tention must be paid to the replacing of the hurtful 
foods with harmless ones. The problem of doing this 
is often difficult. Some highly fuod-sen.sitive persons 
could bo s.aved from much distre.ss if all the con.sti- 
tuents of processed foods were listed on the label. 

•Approximately GO per cent of -Americans are .-ome- 
whai food-sensitive, and perhaps 'J per cent are highly 
food-sensitive. 

There is need in all large citie,-; for bakeries that 
will supply breadstuffs made without wheat, egg or 
milk. 

It is probable that many highly food-sensitive 
persons could widen their diet.s by .searching tlie 
world’s markets for new food.--. Sugge.stion.s have been 
made as to some of the foods that might be tried. 
Research needs to be done ai.-o to .see if some food.s 
could be detoxified or in .-^ome way rendered harmle-s 
to sen.sitive per.-:ons. 
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E arly diagnosis and efficient treatment will un- 
doubtedly lower the mortality in acute appendi- 
citis; about this there is general agreement. Education 
against the pernicious prevalence of purgatives is an- 
other factor which must be emphasized. If the ex- 
cessive number of ruptured appendices coming under 
our care were reduced or eliminated, there would prob- 
ably be a scant 1,000 rather than the toll of 20,000 
deaths each year from acute appendicitis. Until this 
time occurs, every surgeon is confronted with patients 
who.so appendix has already ruptured and who present 
manifestations of peritonitis, local or general; it is 
almost entirely in this group that the fatal cases 
occur, and the problem of reducing the mortality is an 
urgent one. This is especially true of children; the 
present report is concerned only with patients under 
M years of age. 

There are in general two points of view in regard 
to the operative therapy in patients with peritonitis 
from ruptured acute appendicitis. One group of 
.surgeon.s urges immediate operation in order to reach 
the lesion a.s .soon as possible and to remove the source 
of the infection by appendectomy. The second group 
takes the stand that postponement of operation allows 
the infection to become more localized, increases the 
resistance of the patient, and results in a lower mor- 
tality. The study upon which the present paper is 
ba.sed comprises patients- treated according to both 
points of view. An analysis of the results has proved 
illuminating because of the definite differences in the 
findings in each group. 

PREVIOUS OBSERV.ATIONS 
In spite of the tremendous literature on the treat- 
ment of acute appendicitis, it is difficult to gather 
direct data, in childi-en at lea.st, on the relation be- 
tween mortality and the period elapsing between ad- 
mission and operation. Witli many instances the re- 
ports comprise both adults and children; because the 
situation in children is always more serious and the 
progress more rapid, the question of deferred opera- 
tion may perhaps be answered differently depending 
on the age of the patient. In those surgeons advising 
the deferred operation, moreover, no mention is often 
made as to the e.xtent of delay, although where the 
Ochsner treatment is designated, presumably a lapse 
of several d.ays at least is indicated. An c.xcellent state- 
ment of the confused status of the literature will be 
found in a paper by McKenty (1). 

As an advocate of the deferred operation in spread- 
ing peritonitis, Coller and Potter (2) find their mor- 
tality greatly reduced since this policy was adopted, 
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from a very high figure to 9.3%. Of those under IG 
years of age, the mortality was slightly higher, 12.5%. 
Horsley (3), on the other hand, advises immediate 
operation, reporting a low mortality of 3.1% in 
patients with peritonitis; no figures are given in re- 
gard to the deferred operation, since this procedure 
was not carried out. 

Turning to the opposite side again, Guerry (4) re- 
ports a mortality of 8.2% in patients with diffuse peri- 
tonitis operated upon at once; with the deferred 
operation (Ochsner therapy), the mortality was 1.6%. 
He is therefore an enthusiastic advocate of the latter 
policy. Stanton (5) reports similar findings; neither 
of these authors have classified their patients accord- 
ing to age. Pattison (6), though reporting no data on 
the question of deferred operation, advises immediate 
operation in every case of advanced peritonitis as long 
as the patient is in good condition; conservative 
therapy is relegated to those who are in any degree 
of shock on admission. A similar point of view is e.x- 
pressed by Maes and McFetridge (7) who adopt the 
e.xpectant treatment in adults with many misgivings, 
but do not even consider it in children ; they report no 
data on this point. Keyes (8) and Stone (9), who 
made extensive studies of acute appendicitis in 
children did not go into the question of the immediate 
vs. del.ayed operation. In the British literature there 
is a similar, though perhaps more sharp difference of 
opinion. In general, therefore, it is’ difficult to draw 
accurate inferences from most of the cases reported. 
For this reason no resume is attempted; the data 
herein is therefore presented wdthout further refer- 
ence to those of others. 

COMMENT ON PRESENT FINDINGS 

The clinical data for this study were obtained from 
consecutive admissions to the St. Louis Children’s 
Hospital up to January 1, 1936; all cases were selected 
with a final diagnosis of acute appendicitis with 
rupture resulting in a local or general peritonitis. All 
of the patients were operated upon, and the anatomical 
diagnosis was based on the findings at laparotomy. On 
this basis the collection of the cases was nearly always 
easy; in only a few cases was an actual peritonitis 
present with an unruptured appendix; these were ex- 
cluded. On the other hand, a few patients had a 
definite local or general peritonitis, although the ap- 
pendix was not found; these cases were included if 
the origin of the infection seemed definitely appendi- 
ceal. No attempt was made to divide the cases into 
those with local and those with general peritonitis: 
this was often difficult clinically and sometimes im- 
possible, even at laparotomy. It was a frequent ex- 
perience to find the lesion at operation quite different 
from the one e.xpected clinically. For e.xample, a mass, 
supposedly an abscess, would prove to be indurated 
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omentum surrounding an appendix which was not even 
ruptured. Again, the abdominal sign.s would suggest 
a diffuse peritonitis, whereas at operation clear fluid 
would be encountered in the general peritoneal cavity 
with pus iocalized about the appendi.x. On the other 
hand, a mass which was actually due to an abscess 
was often found to be associated with a general peri- 


further course of the infection. However, it is difficult 
clinically to tell just when the appendix has ruptured; 
this is in contrast to the e.xact determination of when 
the appendiciti.s started. These considerations are im- 
portant, because they have a bearing on the deci.sion 
of the surgeon as to tiie proper time for operation once 
a peritonitis is present, or presumed to be present. 


Chart 1 

Mortality of all "ruptured'’ cases arranged according to the time of operation 
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tonitis because pus had burrowed through and broken 
into the general peritoneal cavity. This discrepancy 
between the bedside impression and the oiierative find- 
ings is especially true in children, ns most observers 
agree. For these reasons it was felt that no practical 
advantage would be gained by such a classification, at 
least as far as tlie present discussion is concerned. 

In all, 181 patients were studied; these were first 
arranged according to the time elapsing between ad- 
mission and operation, and further subdivided into 
two groups, the “toxic" and “non-toxic." The sepai'a- 
tion into two groups in these children w'as not particu- 
larly difficult and was based to a large extent on the 
observations of the pediatric staff. No arbitrary ele- 
vation in the temperature or pulse rate was taken, 
although the children who were obviously very ill 
ahv.ays presented a high fever and fast pulse. In most 
cases, however, the general appearance and behavior 
of the child iv.os more indicative of toxicity; the ex- 
istence of severe prostration was always assumed to 
be of great significance. There were 33 patients in the 
"to.xic" group; the remainder wore classified as “non- 
to.xic.” It might be .a.ssumed that the dift'erenco in the 
toxic manifestatioii-s were alway.s due to a difference 
in the duration of the disease. This was not neces- 
sarily true, however, iffany of the verj' toxic patients 
had taken ill but 21 to dS hours before admission, 
whereas a number of those in the “non-toxic" group 
presented a history of several day.s since the onset of 
the attack. It mu.st bo a.ssumed that the virulence of 
the organism or organisms pi.'iyed an important role 
in tJie severity of the general reaction. This concep- 
tion fits in, of course, with experience in other types 
of serious infections which threaten life. It has be- 
come the custom to correlate mortality in .acute ap- 
pendicitis with the duration of the disease. This is 
true, if one considers all cases of acute appendicitis, 
both ruptured and unruptured; obviously, any delay 
immediately following the onset allows rupture to 
occur and will increase the mortality tremendously. 
Once rupture occurs, the duration of the disease still 
plays an important role in the mortality, but the viru- 
lence of the organb-im invading the peritoneal cavity 
probably plays an equal, if not a greater part in the 


The accompanying charts reveal the main findings 
and really require little additional e.xplanation. It will 
be noted that the mortality of the whole group was 
15.5CJ; in the "non-to.xic” group, however, only f>^t 
died, whereas of those entering the hospital with 
“to.xic" manifestations, 57*^ succumbed. In Chart 1 
all cases are arranged according to the hour of opera- 
tion; the mortality .shows no consistent trend in the 
various groups operated upon at various intervals 
following admission. In the great majority of thc.se 
patients, to be sure, operation wa.s carried out within 
a few hours; this, indeed, was the usual policy. In the 
others, the delay was often a matter of e.xtraneou.s 
circumstances. In a few cases it was due to difficulty 
in getting permission from parents or guardians; in 
many, however, the question of diagnosis was respon- 
sible. In general, they form such small groups that 
little significance need be attached to their differences 
in respective mortality. It should be noted, however, 
that, taking all tmses, thei-e seems to be no progre.s.sive 
lowering of the mortality with increasing delay; in- 
deed, a mortality of 1-1.55^ wa-s present in tlio.se oper- 
ated on within 8 hours following admi.ssion, whercM 
of those operated on after 8 hours 18.5't: died. Thi.s 
difference is too small, however, to a.s.sume much signi- 
ficance from statistical point of view. 

Much more decisive findings are ob.servtd if one 
separates the case.s into the “toxic" and “non-toxic" 
groups. Thus, in the “toxic" group, the pericxi of time 
elapsing between admission and ojieration .seems of 
definite significance. (See Chart 2). mortality of 
70fS in those operated on at once in contra.st to a 
figure of in tho.se operated on 9 to 21 hours later 
indicates the value of delay in this type of patient. 
The reason for this difference i.s easy to Under.-itand 
and becomes obviou.s when one considers the funda- 
mental considerations in regard to the operability of 
very sick children. Most of the children in thi.s "toxic" 
group were extremely dehydr.atcd from ince=Kant 
vomiting; many had been ill-treated in the home; they 
had been given repeated cathartics and other .medi- 
cation, had had no rest, and in many c.a.se.s had traveled 
a long distance, often without provision for recum- 
bency. It i.s not .'surpri.sing that .such a clnld, if taken 
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to the operating room and given a general anesthetic, 
will almost surely die. On the other hand, if the child 
is put to bed, given good nursing care, dehydration 
corrected by parenteral fluids, rest achieved • by 
physical or pharmacological means, dilatation of the 
stomach relieved by gastric lavage, transfused if 


Chart 2 

Mortality of "toxic" cases arranged according to the 
time of operation 
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•Most of these patients were operated on within 3 hours after ad- 
mission. 

•*Only one patient was operated on 48 hours after admission, because 
be also had measles, which was largely responsible for the fatal 
outcome 2 days later. 

necessary, fecal impaction eliminated — if all these pro- 
cedures are carried out, and the operation then per- 
formed, after the general condition has improved suffi- 
ciently to permit it, the mortality will be cut to less 
than half. 

In the “non-toxic” group (see Chart 3) the findings 
are the reverse of those in the “toxic” group, i.e., the 
mortality was lowest (3.5%) in those operated upon 
within 8 hours after admission, whereas it was four 
times greater (15%) in those operated upon 8 hours 
or longer after admission. Thus, in patients entering 
the hospital in good condition, delay increases the 
likelihood of a fatal outcome considerably. This is not 
surprising, for it bears out a fundamental principle. 


Chart 3 

Mortality of "non-toxic’’ cases, arranged according to 
time of operation 
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i.e., that where the source of a peritonitis can be elimi- 
nated safely, the earlier it is done the more likely is 
the infection overcome. 

The type of anesthetic and the operative procedure 
itself undoubtedly play important parts also; these 
factors are not considered in this report. In general; 
the cases herein described were all operated upon by 
the same group of surgeons, using a similar technic 
and the same anesthesia and anesthetists. Differences 
in mortality are referable therefore to the other 
factors mentioned, notably the period of time elaps'ng 
between admission and operation. 

Comparison of the findings in Charts 2 and 3 leads 
to certain clear-cut inferences. If a child enters the 
hospital prostrated, dehydrated, toxic, obviously unfit 
for an operative procedure, delay is indicated, regard- 


less of the period of time the child has been sick. How 
long the delay should be cannot be answered from the 
present findings, because, with one exception, opera- , 
tion was not deferred beyond 24 hours. Although the 
mortality was less than half in those operated on after 
a delay of more than 8 hours, it might be argued that 
the mortality might have been still lower if 36 or 48 
hours or more had elapsed before laparotomy. This 
point cannot be answered on the basis of the present 
findings. Certainly, however, the advantage of delay 
in order to make the patient more able to withstand 
operation is clearly shown and should be emphasized. 
If a child is not toxic, however, the necessity of im- 
mediate operation is indicated by the increased mor- 
tality in those operated on after a delay of 8 hours or 
more. These differences in mortality may be graphi- 
cally expressed as follows: 

Toxic cases : mortality of operation within' 8 
hours of admission '(0% 

Toxic cases: mortality of operation after 8 
hours 30% 

Non-toxic cases: mortality of operation 
within 8 hours of admission 3.5% 

Non-toxic cases: mortality of operation 
after 8 hours 15% 

The danger of a policy of unqualified delay is 
obvious from these findings. Unfortunately, the idea 
that delayed operation is advantageous in peritonitis 
from acute appendicitis with rupture has been ac- 
cepted by a good many physicians without regard to 
the potential harm of such an inference. This is par- 
ticularly true when applied to the care of such patients 
in the home. The necessity of early diagnosis and 
treatment of acute appendicitis in a hospital cannot be 
too strongly emphasized. If delay is advisable, the de- 
cision should rest with a competent surgeon; under 
such circumstances the patient is enabled to receive 
the necessary care which delay justifies. Indiscrimi- 
nate advocation of delay may be partly responsible for 
the unfoi’tunate increasing mortality in acute appendi- 
citis. The general practitioner has heard his surgical 
colleagues speak of the advantages of the so-called 
Ochsner therapy, and as a result he is tempted to 
follow this advice whenever he is confronted with a 
case of acute appendicitis. He does not realize that 
this type of expectant or non-operative therapy is i-e- 
served for a really small percentage of patients with 
peritonitis ; indeed, patients who should not have been 
permitted to develop peritonitis. Bloreover, it is oc- 
casionally difficult to tell clinically, even by an ex- 
perienced surgeon, whether there' is a peritonitis and 
whether it is spreading or not. From the findings 
herein presented, the necessity of immediate operation 
is clear %vhether the appendix is niptured or not, 
whether a peritonitis is present or not, provided the 
child is in a good condition to withstand the procedure. 
If the child, is not in such a state, delay is advisable; 
such delay is valuable because it enables the surgeon 
to carry out non-operative therapeutic procedures 
which improve the general condition sufficiently to 
permit operation for elimination of the source of the 
infection and in certain cases to allow localization of 
the infection to take place. Thus the question of im- 
mediate or deferred operation is answ'ered not so much 
by an estimate of the extent of the lesion, but upon 
the extent to which the lesion has affected the general, 
condition, i.e., the operability. 
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CONCLUSIONS 

The evidence herein presented indicates that 
children with acute ruptured appendicitis entering the 
hospital in good general condition should be operated 
upon at once. Thus the treatment is the same as that 
of unruptured acute appendicitis. In contrast, those 
entering the hospital severely ill should not be oper- 
ated upon at once, but only after a delay, which is 
utilized in improving the general condition of the 
patient by correcting dehydration, relieving disten- 
sion, achieving rest, giving transfusions, etc., and in 
some cases long enough to allow localization to occur. 
The decision as to delay should not be made in the 
home, but while the child is in the hospital under the 
care of a competent surgeon. On the basis of the 
present findings it would seem that the problem of the 
deferred operation depends not so much upon the 
presence or absence or degree of peritonitis, which 
may be difficult to estimate accurately at the bedside, 
but upon the general condition of the child, i.e., the 
operability. In any case, the necessity of hospitalizing 
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every child with acute appendicitis is clearly indi- 
cated; immediate or delayed operation can begt'.-be 
determined "on the threshold of the operating room.” 

SUMMARY 

1. In 181 children operated on for peritonitis 
following rupture of acute appendicitis, operation was 
fatal in 28, making the mortality 15.5% of the 181 
children, 33 entered the hospital e.xtremely ill 
(“to.Kic”) ; 19 of these patients died, making the mor- 
tality 57%. In the remaining 148 (“non-to.xic”) 
patients, 9 succumbed, making the raoitality G%. 

2. In the 181 patients as a whole, no definite cor- 
relation could be found between mortality and time 
elapsed between admission and operation. 

3. In the “to.xic” group, the mortality was 70% in 
those operated upon at once, and 30% in those oper- 
ated upon after a delay of 9 to 24 hours. 

4. In the "non-to.xic” group, the mortality was 
3.5% in those operated upon at once, 15% in those 
operated upon after a delay of 9 hours or more. 
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A Report of Ten Cases of Pellagra Treated with Nicotinic Acid 

By 

VERN H. MUSICK, M.D. 

OKLAHOMA CITY, OKLAHOMA 


F unk in 1911, 12 , 13 , stated that his II factor C„ 
Hj 0, N was nicotinic acid which was isolated from 
rice polishings and yeast. It had by itself no thera- 
peutic action in treating polyneuritic pigeons but did 
augment the actions of the other fractions. His I 
fraction from yeast caused improvement in poly- 
neuritic birds, while the I and II fractions cured them 
readily, thus, showing that nicotinic acid or II greatly 
augmented the action of I. When all three fractions 
were added even greater improvement was noted. This 
work was later confirmed by Szymanska and Funk and 
Casimar Funk. 

In 1918, Golberger, Wheeler and Sydenstricker (1), 
after considerable expei-imentation, declared that 
pellagra as the disease is known, was a fusion of two 
closely related syndromes with possibly two separate 
factors as the cause. Elvehjem, Madden, Strong and 
Wooley (2) in September, 1937, reported that nicotinic 
acid would cure black tongue in dogs. Street and Cow- 
gill (3) confirmed these findings while Chick, Slacrae 
and jMartin (4) cured black tongue in swine. Sebrell, 
Onstott, Fraser and Daft (5) found that 6 mg. of 
nicotinic acid twice a week would prevent the disease 
in dogs on a pellagra producing diet. Spies, Cooper 
and Blankenhorn (G) treated four cases of human 
pellagra while Fonts, Holmer, Lepovsky and Jukes 
(7) reported that 500 mg. of nicotinic acid was not as 
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good as liver filtrate. Hax'ris (8) reported improve- 
ment in five cases treated with nicotinic acid. Spies 
again recommended that the patient be given a well 
balanced diet with nicotinic acid. Smith, Ruffin and 
Smith (9), added a case, and suggested nicotinic acid 
in drinking water as a pellagra preventing caution. 
Sebrell and Onstott (10) found that dogs, on a black 
tongue producing diet while taking nicotinic acid will 
die if ribro-flavin is absent. 

METHOD OF STUDY 

The ten pellagrans selected for this study had a sym- 
metrical dermatitis characteristic of the Golberger type, 
ivith the exception of Case 7, who gave a history of derma- 
titis, but at the time of the study, was entirely free. 
Patients having a secondary type of pellagra due to 
organic disease, were carefully excluded, and none gave a 
history of chronic alcoholic addiction. There was included 
one case (Case 1), whose chief complaint was a thick 
leathery dermatitis on the backs of both hands with 
moderate abrasions. There were three cases presenting 
a dermatitis on the back of the hands, with thick indurated 
skin without abrasions (Cases 2, 9 and 10). Five cases 
had the acute red dermatitis with thin skin (Cases 3, -1, 
5, 6 and 8) . The one case of chronic glossitis and stoma- 
titis gave a typical pellagrous history (Case 7). 

All of the patients except one (Case 5) were treated 
ambulatory; however, this case, because of the severe 
glossitis and stomatitis, was unable to swallow food, and 
was, therefore, on a deficient diet. No changes were made 
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Fig. 1. The “Pellagrous Boot" of Case 6 before treat- 
ment was instituted. 


Fig. 2. The dermatitis of Case 6 on the tenth day of 
nicotinic acid therapy. 



m any of the patient’s diets and the environment was un- 
changed. Their diet deficiencies were confirmed during the 
course of treatment. Organic disease was ruled out by 
thorough physical examination, laboratory tests and X-rmy 
examinations. No other medication except nicotinic acid 
was given during the course of observation. 

RESULTS 

Observations on the chief objective and subjective 
s.tmptonia are summarized as follows: It was noted 
that patients with thin skin, who had the typical pella- 
grou.s dermatitis, responded to treatment with nico- 
tinic acid within ten days (Cases 3, 4, 5, 6 and 8). 
Subjects (2, 9 and 10), with the thick dermatitis, 
showed improvement and cure in two months. Subject 
ll) took 76 days to completely clear the abrasions. 

The stomatitis and glossitis gave the quicker re- 
■sponse to treatment with nicotinic acid, the mouth 
being clear two or three days before the dermatitis 
.subsided (Case 3, 4, 5 and 9). The stomatitis of (Case 

7) had been present for two years and responded much 
more slowly than the more acute types. The tongue 
in this case was atrophic, thickened, beefy red, and 
stiffened. Satisfactory response in 36 days required 
rather large doses of nicotinic acid. 

The diarrhea was controlled in (Case 2) in three 
days with 60 mg. of nicotinic acid a day; however, it 
recurred again on the 14, 15 and 10th days when 100 
mg. of nicotinic acid was being given. When this 
patient ran out of medicine on the 50th day, the diar- 
rhea recurred on the 02nd day and continued until ad- 
ministration of 200 mg. per day. It again recurred on 
the 66th day after 200 mg. of nicotinic acid per day 
had been given for si.v days. The diarrhea of (Case 

8) was controlled with 60 to 100 mg. of nicotinic acid 
a day, but recurred on the 32nd, 33rd, 34th, 35th and 
36th days while 150 mg. was being taken. The diar- 
rhea of (Case 8) was controlled readily with 50 mg. 
of nicotinic acid but recurred on the 30th day under 
administration of 150 mg. and again on the 42nd day 
under administration of 300 mg. The diarrhea of 
(Case 10) responded slowly to 100 mg. of nicotinic 
acid, taking ten days. It recurred again on the 22nd, 
23rd, 24th, 25th and 26th days while 150 mg. was 
being administered a day. It also broke through on 
the 40th, 41st, 42nd, 43rd, 45th and 46th days on 160 
mg. per day. Since this work has been completed, we 
have obsen’ed a patient whose diarrhea recurred on 
6 j 0 mg. per day. 


It was noted that the neuritis of (Cases 1, 2, 5, 7 
and 10) was slightly improved while (Cases 3 and 9) 
became progressively worse. Although (Case 3) had 
no neuritis at the beginning of treatment, she de- 
veloped, on the 36th day while ISO mg. were being 
administered a day, a rather severe generalized 
neuritis. 

The general health was slightly improved in (Cases 
1, 2, 3, S, 7, 8 and 10) while (Cases 4, 6 and 9) showed 
no improvement or became slightly worse. (Case No. 
9’s) general condition became critical when he de- 
veloped attacks of angina pectoris. 

None of the cases had severe mental disturbances 
e.xcept (Cases 5 and 10). (Case 5) was acutely de- 
lirious. This quickly cleared following 100 mg. for 
three days. However, her memory and neurosis re- 
mained unchanged. (Case 10) had had severe mental 
symptoms with institutional care ten years previous. 
He now elicited a rather severe neurosis bordering on 
psychosis. He was benefited approximately 25% in 
two months. 

REACTIONS FROM NICOTINIC ACID 

Appro.xiraately 2,500-50 mg. nicotinic acid tablets 
and 300-100 mg. tablets were given to 31 pellagrans 
over a period of two and one-half months. No severe 
reactions occurred. The flush, tingling, and a sen- 
sation of heat to the skin of the face and arms was 
noted in most of the patients. 600 mg. of nicotinic 
acid a day have been given with no untoward re- 
actions. All of the drug was administered by mouth. 
Burning of the stomach was quickly relieved by drink- 
ing water in sufficient amounts with the medicine. 

CONCLUSIONS 

First; Nicotinic acid, 50 mg. to 500 mg. per day, 
is specific in curing the acute dermatitis and glossitis 
of the Golberger type of pellagra. 

Second: Prolonged use of 150 mg, to 600 mg. of 
nicotinic acid a day will cure the chronic dermatitis 
with abrasion and chi-onic glossitis of typical pellagra. 

Third: Nicotinic acid in doses up to 600 mg. will 
partially control the diarrhea of typical pellagra. 

Fourth: Nicotinic acid from 50 mg. to 500 mg. a 
day is of very little aid in the treatment of the neuritis 
and mental symptoms associated with pellagra in 
humans except those with acute delirium. 

Fifth; The general health of the pellagrous patient 
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is only slightly enhanced by treatment with nicotinic 
acid (50 mg. to 500 mg. per day) . 

Sixth: There is probably another factor or factors. 


other than nicotinic acid, which is necessary to com- 
pletely cure the human pellagrous patient. 

Nicotinic Acid furnished by Abbott Laboratories. 
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Studies on Water and Soap Enemas* 

Bu 

R. D. TEMPLETON 
and 

E. L. BORKONt 

CHICAGO. ILLINOIS 


T he Egyptians are said by Pliny (1) to have dis- 
covered the effect of enemas or clysters from the 
act of a bird called the ibis. “He washes the inside of 
his body by introducing water with his beak into the 
channel by which our health demands that the residue 
of our food should leave.” The idea was probably ob- 
tained from the bird’s habit of collecting oil from the 
preen-gland, situated close to the rump, with its long 
curved bill which it frequently dipped into the water 
as it preened its feathers. Evacuation of a liquid feces 
was probably often associated with the act of preen- 
ing. These two acts were then correlated by the Egyp- 
tians and since they knew notliing of the preen gland 
nor of the common passage of urine and feces through 
tlie cloaca an erroneous conclusion was reached. 

After the Renaissance, enemas became extremely 
popular as a general health measure but with the 
closing of the eighteenth century they became less a 
fad with the laity and more of a therapeutic agent 
among physicians. The chief interest became centered 
about the quantity, constituents and metliods of ad- 
ministering enemas (2). 

At the present time, enemas have a definite place in 
clinical medicine and yet much work needs to be done 
to determine the mechanism of action by which the 
various types elicit their results. Since colon activity, 
especially peristalsis, is usually considered an im- 
portant mechanism in defecation our study has been 
limited to the circular muscle activity. In order to 
obtain records simultaneously from several pans of 
the colon a tandem balloon system (3) was used as 
modified by Templeton and Lawson (-1) for the 
purpose of correlating proximal and distal colon 
activity. 

A tandem system consists essentially of three bal- 

^The Dcpartnu’nts of Phisiology of the University of Chicago an«l 
^ lAjjola University School of iledicine. 

IHenry Stnmg Donhon Fellow. 

Submitted August 8. 1933. 


loons arranged in linear order and connected by rubber 
tubes to respective manometers. The tubes fitted with 
coil springs to give the desired rigidity are fastened 
together with rubber cement. To make the compart- 
ments leak-proof, a base of rubber cement is molded 
about the tubes where the balloons are to be tied. 
Special balloons* 5 cm. long and 5 cm, in diameter at 
the center and tapering to 2 cm. in diameter at the 
two open ends are used. When completed the entire 
set is 20 cm. long with three compartments of 3 cm., 
each separated from one another by 5 cm. and a 
terminal 1 cm. which seiwes as a guide for insertion. 

The manometer floats are simply inverted Wasser- 
mann tubes (5) with capillary glass uprights attached 
to their closed ends. Such floats can be sunk to the 
desired level simply by the quantity of manometer 
fluid held in the tube. The manometer caps (2 cm. 
tall) are held snugly against the manometers by 
means of a thin copper sheet inner lining. Celluloid 
elbows are used to connect glass writing points to the 
uprights. The points are held against a smoked drum 
at the desired tension by means of a gla.^.s upright 
attached to each brass cap by a flexible spring (6). 
Two tandem systems of three balloons each were used 
in this study enabling us to record simultancou.sly, 
activity from six segments of the gut. A special clamp 
(6) was designed to hold the desired number of mano- 
meters in such relation to each other that all could 
record in a vertical line. 

For this study only trained cecostomized dogs were 
used. The dogs were taught to lie quietly with only a 
blind over their eyes for the length of time required 
for the e.x-periment (up to 20 hours). One .-et of bal- 
loons. called the pro.ximal set, w.as inserted through 
the cecostomy, and the .<;econd set by way of the anus. 

by Acme RuLber Co.. Jlasillon. Ohio, (formcriy !,- tiu- 
Haakins Rubber Co.). ' ' _ 
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Fig. 1. Part A. Two hundred minutes of a six balloon 
tracing. X to Y, control period of 100 minutes. 1, injection 
of 50 cc. of soap solution per rectum. 2, repetition of 1. 
Y to Z, 100 minutes of tracing following retention enema. 
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Part B. Diagramatio graph of entire six balloon tracing 
of which an excerpt of the original is given in part A. 
X to Y corresponds to X to Y in part A. 1 and 2 represent 
1 and 2 in part A. Y to Z corresponds to Y to Z in part A. 


When ill position, the balloon systems were tied in 
place by a rope harness about the dog’s body. 

The quantity of activity within any given time may 
be measured by the amplitude of activity or by the 
time spent in activity. The work reported in this paper 
considers only the latter. Since the colon is essentially 
periodic (7), it is possible to reproduce the spatial re- 
lationship of the active and quiet periods (Fig. 1) on 
graph paper. To accomplish this, two arbitrary rule.s 
were adhered to : First, the gut was considered active 
if the contraction or contractions lasted one minute or 
more. Second, the gut was considered quiet if two 
minutes or more intervened between contractions. By 
rigidly adhering to these rules the active and quiet 
periods of the colon were represented in sharp con- 
trast. 

In a study of the quantity of colon activity the 
technical difficulties met with in establishing identical 
conditions from day to day, make certain variations 
from a planned routine a likely occurrence. It is neces- 
saiy, therefore, to know the extent to which colon 
activity may be influenced by such factors as insertion 
of the balloons, slight variations in balloon distention, 
training of the animal, noises, time of feeding, posture 
of the animal, temperature of the room, sleep, and dis- 
turbing stimuli. 

Welch and Plant (8) observed a greater tone and 
activity in the proximal colon of unanesthetized dogs 
during the first portion of the tracings. Lawson and 
Templeton (9) observed irregularities in the first 
portion of the tracing similar to those of Welch and 
Plant. In general, our observations agree with the 
previous authors. Although the total activity of the 
entire colon in the first 50 minutes of an experiment 
is more irregular than that in the succeeding period, 
the difference i.s not sufficiently marked to require 


discarding the first portion of the tracing, when a 
large number of experiments are performed. This 
irregularity. in the first portion of the e.xperiments is 
usually attributed to the effect of balloon insertions. 

In order to obtain comparable distentions of each 
balloon and to repeat the same distentions from day 
to day regardless of the balloon system or animal used, 
a definite routine was strictly followed. First, only 
intestinal balloons of constant size (previously de- 
scribed) were used. Second, after the balloons had 
been inserted and, secured in place, they were in- 
flated and deflated several times with the manometers 
clamped out of the circuit, to smooth out their contour 
in situ. Third, with the water manometer returned to 
the circuit, six centimeters of water pressure were 
drawn against each balloon to insure comparable de- 
.flation. Fourth, eight centimeters of water pressure 
were built up in each manometer and after clamping 
off the free end of the T tube the positive pressure was 
then allowed to enter the balloon. Even though the 
above technique is rigidly adhered to, some uncon- 
trollable deviation in the balloon inflations undoubt- 
edly occur. However, deviations to the extent of , 10 
cm. of additional water pressure have previously been 
shown to have only a minor local effect (9). Judging 
from the character of the tracings obtained from day 
to day on the same animal or on different animals, 
any minor variations in balloon distention which we 
may have encountered, are negligible. 

In all of our experiments, at least three weeks were 
permitted for recovery and training after the cecos- 
tomy. At the conclusion of the three week training 
period, tracings from the colon were obtained periodi- 
cally. The quantity of activity recorded in the first 
tracings was not found to consistently differ appreci- 
ably from the quantity observed in the same animals 
two years later. 

MTiile training the animals, no precautions were 
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Fig. 2. Continuous experiments (interpretation in text) . 
Average per cent of colon activity per segment. Part A, 
control period. 4- = injection of enemas. Part B, after 
injection of enemas. Curve 1 — Qontrol experiments. Curve 

2— Following the introduction of 100 cc. enemas. Curve 

3 — Following the introduction of 200 ce. enemas. 
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Fig. 3. Interrupted experiments (interpretation in text). 
Labeling as in Fig. 2. 


taken to exclude the ordinary noise met with under 
laboratory conditions — such as, conversation, move- 
ment about the I'oom and so forth. In fact, during the 
training period, these noises were purposely exagger- 
rated. Following such training, it was not possible to 
differentiate by a careful study of the record, when 
people were entering or leaving or when other ordi- 
nary noises occurred in the laboratory. 

The influence of feeding the animal or filling the 
stomach has been studied by various investigators (8, 
10, 11). Our observations were made 12 to 24 hours 
after the ingestion of food. The food consisted of 
about 5 pounds of a mixture of ground beef lung and 
white bread in proportions of 4 to 1 by weight, to 
which 50 grams of bone were added. No significant 
difference was observed in the quantity of colon ac- 
tivity 1 ‘ecorded within the confines of this period. 

In the majority of our experiments, the animals 
were kept lying comfortably on their side thi'oughout 
the course of the observations. Some experiments, 
however, were obtained with the animals standing in 
Pavlov stalls. A comparison revealed no consistent 
difference in the duration of active periods in these 
positions, although the amplitude of the contractions 
was markedly affected. 

The temperature of the room in which the experi- 
ments were conducted was maintained for the comfort 
of the animal during the Fall and Winter months ; but 
there existed no adequate means of controlling the 
temperature during the summer months. Because of 
this variation it was possible to compare the motility 
recorded when the animals were panting and when 
they were more comfortable. Typical tracings under 
these conditions revealed a difference in character and 
height of motility, but no appreciable difference in the 
quantity was consistently related to the different room 
temperatures. 

On many occasions during the course of e.xperi- 
ments, animals were observed sleeping as indicated 
by the type of respiration, snoring, and rapid move- 
ments of the paws which occasionally even involved 
the legs and head, requiring that the animal he 
awakened to quiet him. During these period.s no 


change in the quality or quantity of colon activity was 
observed when compared with the preceding and 
following activity. 

Lawson and Templeton reported that tetanizing 
currents applied to the distal colon with a strength 
sufficient to cause signs of discomfort, gave essentially 
negative results on motility except when the region 
near the internal anal sphincter was stimulated (9). 
In our observations, vigorous stimuli applied to the 
animal’s body for admonition were followed first, by 
contraction of the abdominal muscles, (recorded in the 
tracing as a sudden rise and fall of the water level in 
the manometers) and frequently immediately after- 
wards by simultaneous contractions of alt recording 
segments. In some cases, no other change in the ac- 
tivity was observed; while in others, these simul- 
taneous contractions were followed by a temporary 
inhibition of activity. 


Table I 


Procedure 

Number of Tracint:» 



1 Total 

Decreased 

Increased 




t Activity 

Activity 


100 cc. Water 

21 

n 

7 

Hctaineii 






200 cc. Water 

20 


21 


100 cc. Soap Solution 

IS 

7 

11 


200 cc. Soap Solution 

10 

8 

It 


100 cc. Water 

17 

22 

5 

Intcrru{>lcil 






200 cc. Water 

17 

12 

5 


100 cc. Soap Solution 

IS 

14 

4 


200 cc. So.'ip Solution 

18 

13 

5 

Contiiiuoua 


24 

0 

15 

ControU 





InlcrruptcU 


18 

8 

10 

Control 






Having carefully studied those variations in the ex- 
perimental procedure which might be encountered in 
the course of an experiment, the technique employed 
seemed sufficiently standardized to study the effects of 
intracolonic injections on large bowel activity. There 
is, indeed, considerable variation in the quantity of 
colon activity as recorded by our method from day to 
day in the same animal. This difference, however, is 
not explainable on the basis of smalt variabilities in 
any of the controllable factors we have studied, thus 
necessitating several control tracings for each experi- 
ment. Especially large differences in the quantity of 
activity may be seen when the charts of different 
animals are compared. In one animal the colon may 
be consistently active less than 50% of the time, while 
in another activity may be consistently pre.-;ent 75% 
of the time or more. Naturally such a variability 
necessitates the use of the .same animals throughout 
the course of any e.xperiment — controls can not be ob- 
tained on one animal and the experimental procedure 
followed on another. 

Our selection of substances for intracolonic in- 
jections was narrowed to the mo.st commonly used 
clinical enemas, namely, oil, tap water and soap solu- 
tions, In preliminary observations on the relative 
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efficiency of oil and a one and one-fourth per cent soap 
solution for eliciting defecation, we found the latter 
to be much more effective (12), while the efficiency of 
tap water was found to be comparable to that of the 

soap solution. . . 

A study of the effect of intracolonic injections on 
colon motility may be considered from two points of 


Only those interrupted experiments were considered 
in which the animals defecated when given their 
freedom. 

One hundred and fifty-one observations were made 
on the influence of enemas on the same animals that 
were used in the control study. Of these, 81 were 
continuous experiments in which 100 cc. or 200 cc. of 


Table II 

Minutes of activity per 50 minute period 


- — 

Control Period 

After Enema Injection 


i 

Number i 
of i 

Experi- j 

ments | 

50 Minute Periods 

Number 

of 

50 Minute Periods 

Type of Enemas 

1 

2 

3 

4 

Experi- 

ments 

1 

2 

3 

4 

CONTINUOUS 

EXPERIMENTS 











Control Experiments 

71 

29.4 

29.6 

26.7 

29.1 

27 

31.1 

27.2 

27.3 

28.2 

100 cc. Water 






24 

22.3 

27.6 

30.6 

33.4 

200 cc. Water 






20 

30.3 

36.0 

35.6 

35.1 

Control Experiments 

64 

20.6 

28.3 

27.3 

23.4 

27 

31.1 

'’7.2 

27.3 

28.2 

100 cc. Soap Solution 






IS 

30.0' 

31.6 

30.7 

31.6 

200 cc. Soap Solution 






10 

26.0 

35.0 

36.2 

36.2 

Control Experiments 

GO 

32.5 

31.0 

30-0 

31.0 

24 

31.1 

27.2 

27.3 

28.2 

100 cc Oil 






18 

3S.4 

35.4 

35.5 

37.2 

200 cc. Oil 






27 

43.2 

40.0 

• 

33.5 

39.0 

INTERRUPTED 

EXPERIMENTS 




[■ 







Control Experiments 

52 

31.2 

30.3 

29.6 

29.0 

IS 

28.4 

25.7 

29.0 

32.4 

100 cc. Water 






17 

21.1 

26.8 

31.0 

29.G 

200 cc. Water 






17 

23.6 

27.3 

29.9 

27.S 

Control Experiments 

5i 

31.4 

31.3 

23.8 

27.7 

18 

28.4 

25.7 

29.0 

32.4 

100 cc. Soap Solution 






IS 

20.1 

27.1 

30.6 • 

29.4 

200 cc. Soap Solution 






18 

22.3 

26.3 

30.6 

28.8 

Control Experiments 

53 

34.0 

33.4 

30.9 

32.0 

IS 

28.4 

25.7 

29.0 

32.4 

100 cc. Oil 






IS 

30.6 

28.9 

30.4 

30.7 

200 cc. Oil 






17 

32.2 

29.7 

28.0 

29.5 


view; 1. the effect associated with the retention of 
enemas and 2. the residual effect observed after the 
expulsion of the enemas. The first study, previously, 
reported (13), was concerned with observations on 100 
and 200 cc. quantities of white mineral oil. In the con- 
tinuous experiment, the oil was retained while in the 
interrupted experiment the animals were permitted to 
expel the enemas. Under both conditions, but especi- 
ally in the continuous type, the quantity of activity 
was observed to be greater following the injection of 
oil, than in the control experiments. 

To control the work on soap solution and tap water 
enemas, 45 experiments, each of 400 minutes duration, 

• were performed on 4 dogs in which no enemas were 
given. Of these 27 were continuous e.xperinients in 
which the animals were kept on the table the entire 
400 minutes without removing the balloons. Eighteen 
were interrupted experiments in which, at the con- 
clusion of 200 minutes, the balloon systems were re- 
moved, the dogs allowed their freedom outdoors, and 
after a 30-minutes interval the experiments resumed. 


tap water or 1)4 per cent soap solution were injected 
at the end of a 200 minute control period. The enemas 
were injected by way of a tube previously fastened on 
the distal set between the middle and terminal bal- 
loons. The animals were not permitted to expel the 
injected material until the remaining 200 minutes of 
the experiment were completed. Seventy interrupted 
enema experiments were conducted in which, at the 
conclusion of 200 minutes, 100 or 200- cc. of tap water 
or 1)4 per cent soap solution were injected by way of 
the previously mentioned enema, tube. The balloon 
systems were then removed, the animals allowed their 
freedom out doors as in the controls, and after a 30 
minute interval, the experiments resumed on those 
animals which expelled the enema. 

It has been common practice to compare the motility 
immediately preceding an e.xperimental procedure with 
that which follows shortly afterwards to relate cause 
and effect. We have therefore, tabulated (Table I) 
our results to show the number of tracings in which 
the introduction of enemas was followed by an in- 







Templeton and Bokkon — Studies on Water and Soap Enemas 


crease in colon activity for comparison witli the 
number in which a decrease in activity followed the 
enema administration. In this tabulation, only the 50 
minute periods immediately preceding and followinji 
the injection of the enema were considered. 

In the group of continuous e.xperiments, the intro- 
duction of 100 cc. of water on 24 occasions was 
followed in only 7 by an increase in activity. The ad- 
ministration of 200 cc. of water in 20 e.xperiments 
was followed in 11 by an increase in activity. The 
introduction of 100 and 200 cc. of soap solution into 
the colon in 18 and 19 e.xperiments respectively were 
followed 11 times each by an increase in activitj*. 
These figures indicate that only when 100 cc. water 
enemas were used was there a decrease in the colon 
activity in the majority of the continuous tracings. A 
decrease in activity, however, was obsei-ved in more 
than two-thirds of the interrupted experiments whether 
water or soap solution in 100 or 200 cc. quantities 
were used. This method fails to consider the degree 
of increase or decrease in activity and does not take 
into consideration the e.xpectancy curve which is ob- 
tained from control experiments in which no enemas 
were introduced. A study of comparable time periods 
in control tracings revealed an expectancy increase in 
activity in 15 of 24 continuous experiments, and in 10 
of 18 interrupted experiments. 

The average percentage of activity in the experi- 
mental groups compared to the control group is proba- 
bly more significant than the fact that some degree of 
increase or decrease in activity followed the adminis- 
tration of an enema in a certain number of e.xperi- 
ments. 

In the continuous experiments (Fig. 2) during the 
first 50 minutes following the enema injection, the 
average activity was below that of the controls for 
the same period. During the next 50 minutes the per 
cent of activity in all experimental groups rose toward 
or actually above that of the control group. In the 
last 100 minutes, the quantity of activity in the ex- 
perimental groups was well above that of the controls. 

In the interrupted e.xperiments (Fig, 3) where 
either tap water or soap solution was used the eifect 
was practically the same, whether in 100 or 200 cc. 
quantities. During the first 60 minutes following the 
administration, activity was below that of the con- 
trols. In the next 50 minutes, the percentage of ac- 
tivity in all groups returned to approximately that of 
the controls and became for the succeeding 50 minutes 
slightly above the control level. During the last 50 
minutes, the per cent of activity in the e,xperimental 
groups again dropped below that of the control level. 
Our observations are not in accord with those of 
Yamamoto (14), who reported, from roentgen ray 
studies, an acceleration of the movements of the colon 
following soap water enemas. IVe are not able to 
interpret the efiiciency of soap solutions in eliciting 
defecation as Hurst does (15), on the basis of in- 
creased peristalsis. 

In all experimental results whether the procedure 
involved continuous or interrupted experiments, soap 
or water enemas, in either 100 or 200 cc. quantities, 
the percentage of activity of the first 50 minutes was 
less than that observed in the respective control ex- 
periments. In direct contrast to this, we reported that 
oil enemas whether in 100 or 200 cc. quantities, in 
continuous or interrupted experiments caused an in- 
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crease in activity above the controls which reached a 
peak in the first 50 minutes (Table II). 

If high activity is an index of a defecation urge, the 
augmentation following oil, reported by us, .should be 
associated with a higher percentage of defecation 
than soap or water. Since the reverse is true, namely, 
soap solution and tap water are more ellicient in 
eliciting defecation, it is apparent that, under the.se 
conditions, the defecation urge is associated with the 
- less active colon. 

In the light of these results and those previously 
reported (IG), we may consider enemas as having at 
least two actions. First, an elTcct on colon activity, 
and second, an initiation of the defecation urge. The.se 
two actions may conllict under experimental con- 
ditions. If the stimulus to defecation is e.xce.ssively 
strong due to the ch.aracter of the enema and the 
animal is under conditions not customarily a.ssociated 
with defecation, the act may be inhibited. Such inhibi- 
tions may serve also to decrease the activity. On such 
grounds the modits opcraiidi in the depression of ac- 
tivity obtained with soap and water enemas during 
the first succeeding 50 minutes following injections 
may be explained. On the other hand, the stimulus to 
colon motility may be moderately strong and yet elicit 
only a mild defecation urge. Under such conditions, 
the colon activity may rise above the control level, as 
reported by us with oil enemas, without initiating an 
inhibitory mechanism to that motility. 

It is possible that the inhibition of circular activity 
is more frequently associated with the urge and the 
act of defecation than is an augmentation of such ac- 
tivity. Relaxation of the gut may elicit a defecation 
impulse by a mechanism similar to that by which dis- 
tension acts. Defecation may then be a voluntary act 
in which the contents of the distal colon arc forced 
through the relaxed tube. 

SUMMARY 

1. The balloon technique for the study of colon 
motility is discussed. 

2. The influences of extraneous factors commonly 
encountered in an experiment are discussed. 

3. Enem.T3 of soap solution or tap water wore 
found to be more efficient in producing defec.ation than 
white mineral oil. 

4. For the purpose of quantitating colon motility, 
first, the active and quiet periods are shown in sharp 
contrast, and second, the time spent in activity is o.x- 
pressed on a percentage basis. 

5. During the first 50 minutes following the ad- 
ministration of soap or water enem.'is, in the continu- 
ous experiments, the percentage of activity was found 
to be less than that of the controLs. 

6. In the interrupted experiments, when e.xpulsion 
of the enema w.as permitted, a similar but more last- 
ing decrease in colon activity wa.s ob.sen'ed than in 
the continuous experiments. 

7. The decrease in colon activity a.^sociated with 
soap or water enemas is in marked contrast to the re- 
sults previously obtained with oil enenms. 

8. Under the experimental conditions used in this 
study, soap solution and tap water enemas wore found 
to exert comparable effects on colon activity. 

This work was conducted under the general super- 
vision of Dr. A. .1. Carlson to whom we are greatly 
indebted. 



i “ *"■»...» , j,r„„ 

/■ * 0 <. 

/* i^c 

^o^ifon: ^ as-rr^ | ^ ^ and w 

■ « an^rTf^'-f °- »■ r «• ■ ”• E. B. p„; “••■ y. 

^‘""’P/eton. j, U -.^ 537 . ^* •^‘ and Tenm?.*-.. 

’• J pi*^*^*** 172 -Pm 

^f^Vsioi^ Dgfl^* 1926 . 

1931 . 


G«,* 

?A»t»t»__ -^?y 


°"' y. 


expej-jjj^ ^Vly\y 

,|^?3i§^5£s5!st?»sc 

'"“’'-tioZit ‘»«o«i* s ”o '««fi,':s! “»'■«?& 


’'''Otllity* 

«p,„ - ■ “"' 

®'““o- .oS“ 


.iccoujit these ?] ^hj'/ 

’J'‘‘*«Zlt ■»«oo% '?f ”o W.?,""! o»«r«i 
o" S"”"a 4 'cr"« oLS* 0 . 4 ; 

sfofl ^ttiai-enta, as beiW ®^°"'ed de/Jn/f^ 

o..“X*?“ '«U"tf"”«»o rt- S; ?'“o 


f So" " ^’•Z of ^.^°^ZaZr Zh L^y 

»sf|"SsS 3 s?rf?»o's? 

'•'duai st °t ‘'^'^dren to the f- 

eater.? ahn,^ that f a stanf 

g|»!plt 

^^^°rexla, J^^mren % thoagf ^Pmite ^^rl^S 

^eiativeiy u„'^® shoirerf stio^ed 
a) o CAT^^- 

Zbfwo/ft tte eh,7d"°‘S"ociated of a„ 

Whir 


Wit§s|sj 

‘^euntrv ^tudfer to eat^ have h 

tx ' '"'« 

aiRoS'*®"' to tTe e ®^ddrfj® a ^^a^’es f^l-, ‘‘"d 

zzS'Zzxs ’ s 

P^tioa, T'f^'^t is pe;L.^''^anoreL ®^ate of ® r'^*°d 

taking of rf^^®‘“ated hJ '® due to ^ ^"°^exja. 

^eedW {°°d- ffo . ^‘^^°n^fort /■ f “®h factor ^^^ehoJon-j, 
^ang-don “g^’^^tore ^^''°»’abJeS°" “"d^ng^a ®°"ati- 

ahservatin ^a"ai g^d r» ^^a/ eatinn- jf^^^lts wjtj, an 

«hV of co„aK®a fancr^^^f'' Pay- 

"?t ‘"'“ss; ,t“» 5 .igg ‘"ofr 

> } Er ssti- . 

*™alS”f lo b?' »' •^»?w;^'‘«*...' ;""“*■ 

SS“"'« wft'/,®”'™^^''"'"'”*^”.":” "C 

though ft * ‘®”deney^^/°‘^.^ t)uijd 'T®®‘'tar devefn 

eastr®"®' the latf^‘^ts ,v/th ^“"^h of sfff. f-’^- i 

-"■•sSSHf? ta?H ' 

oonS? Patrio 


-4 VfiWC" 


Guluksen, Fogei-bekc and K.\rdos — Anorexia and Gastric ^loriun.' 


tentative since they are based on only two selected records 
from each child. Lucas and Pryor (1931) report an a.sso- 
ciation between anore.xia, constipation, poor nutrition and 
a slender typo of body build, though the precise relation- 
ships are not stated. Gastric atony is assumed but no 
observations on the motility or tonicity of the gastro-in- 
testinal tract are made.. 

There is on the other hand evidence which conflicts with 
the view that anorexia is characterized by decreased 
gastric motility. Taylor (1917) found the contractions of 
the empty stomach in infants who nursed feebly were of 
normal intensity. In other types of mild disturbance where 
the usual sensations of hunger and appetite are absent, 
there is no depression of gastric motility. Carlson (1916) 
states that accompanying moderate degrees of fever there 
are "objectively nonnal gastric contractions parallel with 
the epigastric feeling of ‘siek stomach,’ nausea, headache, 
depression, no thought of or desire for food.” Smith 
(1927) states that in the early stages of Vitamin B 
deficiency where animals had shown anore.xia for the 
Vitamin B deficient diet for four days, the hunger con- 
tractions were not distinguishable from those of norm.il 
dogs. It is significant that moderate disturbances ac- 
companied by anorexia may exist without diminution of 
gastric activity. Presumably the anorexia described in 
children where there is no obviously diseased condition 
present, may also be classed as a moderate disturb.ince, 
since the children carry on ordinary activities. 

EXPERIMENT 

The present study was undertaken to obtain evi- 
dence on the relation between the so-called functional 
anorexia in children, and the .activity of the empty 
stomach. Children in the Mooseheart community wore 
first observed to find cases of obvious anorexia, such 
as might be noticed by a parent in an ordinary com- 
munity, and might then be brought to the attention 
of a pediatrician. Observations on some 200 childi’cn 
between the ages of 9 and 15 years were made by 
workers from the Mooseheart laboratory. For a 


period of two \veek.s a worker recoriled the number of 
.servings e.aten at a meal by each of the six or seven 
children sitting at a table, and also noted the children 
who seemed to him to be very good or very poor 
caters. In order to rule out temporary disturbanco.s of 
appetite, the observations were repeated by another 
observer after a period of several months, the children 
being regrouped at the tables so that comparisons 
were not made between the same .si.x or seven children 
a.s before. Each group was made up of children of 
about the same age. Where the record of food int.ake 
and the ob.server’s opinion both indicated that the 
child wa.s a poor eater, he was classed in the anorexic 
group. The anorexic group were slender and more 
or less underweight for their height and age. The 
children who were good eaters during the two ob- 
serv.ation periods were designated the non-anorexic 
group. 

Using the method described by Carl.son (1916), 
records of the motility of the empty stomach were 
made on 13 children, 6 from the anorexic group and 
12 from those who had been found to have good or 
hearty appetites. On .some of these children the test 
not only included a period of gastric activity, but also 
the following period of relative rest and the begin- 
ning of a second period of gastric activity. -At least 
five tests were completed on each child without di.s- 
turbance in the form of colds, re.stlessness, etc. In 
some cases as many as 22 test.s were made on one 
child. 

RESULTS 

(1) Prevalence of anorexia. Of the 200 children 
observed 13 (C.5%) had poor appetites as judged by 
their food intake and two observers' opinions of their 
appetite. Those showing very poor appetites were 
found to be from 10*^ to 22Co underweight for their 
height and ago by the Baldwin Wood table.s. Children 
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were not included in the anorexic group when their 
lack of appetite was associated with recovery from a 
severe illness or similar physical disturbance. Medical 
records on the group whose gastric motility was 
studied showed similar slight disorders in both the 
anore.xic and non-anorexic children during the previ- 
ous two or three years. No diseased condition which 
might e.xplain the anore.xia was found by the resident 
phy.sician, who had cared for them since their entrance 
into Moo.sehcart. 

i2> Analysis of the records. 

In order to obtain as complete information as 
pos.sible, a number of different measurements were 
made of the records of gastric activity, including the 
duration of the activity period, the number of large 
fontrattions in the period, the duration and height of 
individual contractions, and the length of the interval 
i.vtween activity periods. An activity period was 
ineasured from the time contractions of 1.0 cm. or 
more jii })eight began to appear. These measurements 
were made because it was found that simple inspection 
er brief measurement of the records did not give re- 
liable information for comparison of the anore.xic and 
nun-anorexic groups. 

The initial treatment of the data by the computation 
of averages and ranges showed no marked difference 
which would clearly differentiate the anorexic from 
ihe non-anorexic group, because of the variability of 
individuals and the overlapping of groups. Newer 
;-ma)t sample methods (Fisher, 1930) were used to de- 
t<uniiii>- definitely whether any significant differences 
between the two groups. By so doing it then 
became po.ssible to state the following positive con- 
cUiMons: The anorexic group had on the average a 
significantly shorter interval between activity periods 
and a greater number of contractions in a single 
period than the control group, both of these measures 
indicating greater gastric activity on the part of the 
anorexic children than the non-anorexic children. How- 
ever. their contractions were found to be on the 
.average shallower than those of the non-anoi-e.xic 
children which indicates that the gastric activity of 
the anorexic children was less vigorous than that of 
the control group. In line with this fact is the obseiwa- 
tion that individual contractions were of shorter dura- 
tion in the anorexic children than in the non-anor-e.xic 
children. No difference between the two groups was 
found in the durations of their activity periods, and 
in certain measures of the incomplete tetany periods. 

If it is assumed that the vigor of individual con- 
tractions is the stimulating factor in hunger, the 
anorexic children with their less vigorous contractions 
may be thought to have less vigorous hunger feelings. 
The three different types of explanation of anorexia 
put forward in the introduction may hold in different 
types of cases. In cases studied in this paper it is felt 
that the factor of over-solicitude on the part of adults 
resulting in poor eating habits was not a factor, as 
there were seldom more than 2 or 3 adults to 16 


children and opportunities for attention were limited. 
As regards the interfering sensations reported by 
some authors studying adult patients, the possibility 
of discomfort and distention on taking food has not 
been ruled out in the cases observed in this study. In 
many cases the children with small appetites would eat 
half a dozen mouthfuls readily, then slowly finish a 
small meal. It is possible either that unpleasant sen- 
sations occurred on slight distention of the stomach, 
or that with the presence of a small amount of food in 
the stomach, hunger feelings quickly disappeared. A 
study of gastric activity and sensations on faking 
small amounts of food would have been interesting in 
this respect. In regard to a possibie association be- 
tween the condition of anorexia and a frail type of 
body build, it was found that the children studied 
were slender and tended to be undenveight. Some 
children of this body type had good appetites however. 
It cannot be said what part inheritance played and 
what part temporary environmental (or growth) 
factors, including small food intake, played in determ- 
ining the slender, underweight condition. 

Variations from test to test and from one individual 
to another which occur in both groups, cannot be ex- 
plained at present, but may be due to such factors as 
variation in diet and in amount of food intake, varia- 
tion in amount of exercise, and similar factors. In 
general, as determined by Fisher's Z test for variance, 
individual differences were found to be significantly 
■greater than differences between tests on the same 
individual. 

SUMJIARY 

(1) Thirteen children in a group of 200 (6.5^) 
were found on observation to have low food intake and 
moderately or definitely poor appetites. 

(2) Records of the hunger contractions showed 
that children in the anorexic group had- a greater 
number of contractions, a shorter interval between 
activity periods, and the hunger contractions were less 
vigorous in height and duration than in children of a 
control group having good or hearty appetites, 

(3) No differences between the two groups were 
found in the length of the activity periods, or in the 
length of the incomplete tetany periods or the number 
of contractions in an incomplete tetany period. 

(•1) Since the anore.xic childi-en are differentiated 
from the control group by having more rapid, less 
intense gastric contractions, it may be that their small 
appetites are due to the lack of hunger sensations. It 
is also possible that in the anorexic children, the 
already weak gastric activity is more easily inhibited 
on slight distention with food, with a resultant small 
food intake. 

I wish to thank Dr. A. J. Carlson of the University of 
Chicago and Dr. Martin L. Eeymert, Director of the 
Mooseheart Laboratory for Child Research, for kind, 
advice, criticism and help in carrying out the research 
work. Thanks are also due Dr. Harold Gulliksen for 
advice on the statistical methods used. 
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Editorials 


IS THE STOMACH AN ESSENTIAL ORGAN? 

O NE of the peculiar features about the disturbances 
which follow the complete removal of the stomach 
is that these disturbances vary considerably in differ- 
ent animals. Following complete gastrectomy adult 
dogs show only a mild and temporary anemia of the 
microcytic hypochromic variety (1). However, a more 
severe anemia may be precipitated by infection, pro- 
longed diarrhea, pregnancy, or an inadequate diet. It 
has been shown that gastrectomized dogs are deficient 
in their ability to regenerate hemoglobin, a deficiency 
which responds to the giving of iron, but not of liver 
( 2 ). 

When fed a suitable diet gastrectomized dogs main- 
tain their weight, and they may even gain, and they 
may live out a normal span of life. Such animals show 
slight rarefaction of the bones, but do not develop 
degenerative changes in the spinal cord (3). It has 
not yet been possible to duplicate these results with 
rats (4). This animal, when gastrectomized, e.'chibits 
impairment of nutrition, as reflected in its failure to 
regain the preoperative weight. A persistent micro- 
cytic hypochromic anemia is present, which responds 
incompletely to the administration of iron. No evi- 
dences of cord degeneration have been found, although 
the bone marrow shows hypoplasia. In the monkey the 
symptoms of gastrectomy resemble closely those found 
in the dog (6), whereas in the pig they are much the 
same as in the rat (6). 

. These differences may represent true “species diifer- 
ences’’ in the function of the stomach, or on the other 
hand, they may merely reflect the degree of success 
that has been met with in the search for adequate 
diets for the various species of gastrectomized 
animals. 

Early e.\perience in Dr. Ivy's laboratory with 
gastrectomized animals emphasized the importance of 
diet, and in view of this fact dietary factors should 
be carefully considered before trying to explain dilfer- 
ences in behavior after gastrectomy by “species diifer- 
ences." Dietai-y factors may also account for the 
differences reported by various investigators in the 
effects of gastrectomy in animals of one species but 
different ages. Bussabarger, Freeman and Ivy (7) 
have reported that gastrectomized “puppies” develop 
osteoporosis of .such severity as to lead to gro.ss 
deformities of the extremities and to pathological 
fractures. This condition is ameliorated but not com- 
pletely corrected by the administration of soluble 
c.alcium salts. Petri, Norgaard and Bing (8) reported 
that their gastrectomized puppies showed marked 
changes in nutrition and gait, as well ;is changes in 
the skin and nervous system. The differences in nu- 


tritional state presumably resulting from the diets 
employed perhaps accounts for the diiferences in 
symptoms observed by these workers and by Bussa- 
barger and his co-workers. 

The experimental work with g.astrectoniized animals 
shows that the stomach cannot be considered an essen- 
tial organ in the strict sense of the word. However, 
the stomach is more important in the economy of the 
growing than in that of the adult organism. It is more 
important also in the pregnant female than in the 
male. Proper nutritional care is indispensable in main- 
taining he.alth in animals without a stomach and 
probably also in men and women similarly handi- 
capped. 

John S. Gray. 
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GEORG WOLF 

G eorg wolf died on October 9, 193S, in Berlin, 
in his sixty-fifth year. He attempted over a period 
of twenty-five years to provide the medical profe.ssion 
with a safe gastroscopo, and he saw his endeavor 
crowned with succe.s3 when in 1932 the flexible Wolf- 
Schindler gastroscope was perfected. Therefore, in my 
opinion his name belongs with tho.se who have made 
medical progress in this century, and the medical pro- 
fession owes him homage. 

Georg Wolf started as an employee in the electro- 
optical department of the large factory of Reiniger 
Gebbert and Schall in Erlangen where he gained ex- 
perience in the construction of cy.sto.scopes. Eventu- 
ally, his .sense of independence led him to the opening 
of his own establishment, located in Berlin between 
the buildings of the Charite and the large University 
Clinics in the Ziegelstrasse. There are the best cysto- 
scopes, and other lighted tubes were manufactured. 
The first step in the prociuction of a gastroscope wa.s 
taken in 1911 with the construction of the “flexible" 
Sussmann in.strument. In thi.s work Wolf showed an 
unusual ability to solve the most complicated me- 
chanical problems. Even yet this instrument with its 
complicated straightening .sy.steni. its many .screws 
and levers, and its rotating objective appeals' to u.s as 
a masterpiece of mech.anical ingenuity. However, it 
became clear to Wolf that the be.st maker of medical 
instruments is helpless if he h.'isn’l coun.sel from the 
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man who is going to use the apparatus. The Sussnian 
gastroscope proved to be unusable because the con- 
ceptions upon which its construction had been’ based 
were wrong. After this disappointing e.vperience Wolf 
became cautious in the choice of his medical collabora- 
tors, and he accepted new suggestions only when long 
preparatory work led him to believe that they were^ 
.sound. He' produced instruments incorporating minor 
modifications, such as the gastroscopes of Huebner, 
Hohlweg and Eisner, but only twice did he dare to 
make a big innovation. 

When Hoffmann had shown in 1911 that theoreti- 
cally it might be possible to look along changing curves 
Woif made a gastroscope the tip of which was con- 
structed according to Hoffmann's ideas. This tip could 
be bent forward and backward through an angle of 
180‘ without interfering with the sharpness of the 
picture seen at the eye piece. But the instrument was 
clumsy: it had seriou.s disadvantages and it was never 
put on the market. 

After the construction of my first gastroscope in 
1922 it wa.s several years before I came in close con- 
tact with Wolf, but after that he decided to collaborate 
with me. His confidence in my suggestions was great, 
and I had to be careful in my letters for fear that he 
might carry out minor suggestions without delay. 
When he built the first flexible gastroscope he W’as so 
enthusia.stic about it as a mechanical triumph that it 
tiiiik me a long time to convince him that it was not 
practii-a! and that absolute flexibility was not de- 
■'irahle. What I wanted was some stiffness and elasti- 
city and, in the upper portion of the tube, rigidity. 
Ill the five years from 1928 to 1932, Wolf made six 
different gastroscopes. Eventually he followed my ad- 
vice and produced the beautiful instrument of 1932, 
the one which has made gastroscopy a safe and practi- 
l al diagnostic method. 

Georg Wolf lived long enough to see the triumph of 
our instrument throughout the civilized world. Until 
the end of his days he kept working on improvements 
and addition.s. He was the soul of his factory. In the 
last decade.s he had no real competitors in his field. 
He was a quiet, heavy man, with narrow', extremely 
.'iharp looking eyes. His home life was h.appy, and he 
was agreeably sentimental. He spoke with a “Berliner” 
accent and was a true child of this metropolis, the in- 
habitants of which so often e.xcel by their cleverness 
and indefatigable industiy. His collaborators and 
friends will not forget his personality, and gastro- 
enterologists must never forget his name. 

Rudolf Schindler. 


THE DEATH OF PROFESSOR BOAS 

S IR ARTHUR HURST, in writing to the British 
Medical Journal (1:1184, 1938) commented on 
the fact that Professor Boas, who was one of the 
founders of gastro-enterologj', died in Vienna, March 
15. 1938, at the age of eighty. He began his career 
a.s an as.si.stant to Professor Ewald at the Augusta 
Hospital in Berlin in 1885. Working with Ewald, he 
devised the test breakfast which is so W'ell-kno^vn to 
u.s all today. 

Boas was a brilliant clinician and had the reputation 
of being the foremost gastro-enterologist of Europe. 
His textbook, “Diseases of the Stomach and In- 
testine.s” was popular for years, and it passed through 
many editions. It was translated also into several 


languages. We owe to Boas the method of watching 
the stools for occult blood in diseases of the stomach 
and bow'el. In 1898 Boas founded the “Archiv fiir 
Verdauungskrankheiten” and in 1920 he founded the 
German Gastro-enterological Society. 

With the advent of National Socialism, Boas had to 
leave Germany and was fortunate to receive an invi- 
tation to continue his work in Vienna. When Vienna 
was taken over by the Nazis, Boas realized that the 
end of his working life had come. Having no de.sire 
to submit to further persecution and impoverishment, 
he took an overdose of veronal. 

W. C. Alvarez, Rochester. 


A LOCALIZED PATCH OF GONORRHEAL PERI- 
TONITIS WITH SYMPTOMS SUGGESTING 
ACUTE CHOLECYSTITIS OR APPENDICITIS 

O NE of the rarer causes of acute abdominal pain is 
a patch of localized peritonitis due to invasion by 
the gonococcus. Doubtless in many of these cases the 
appendix is removed, and unless the surgeon immedi- 
ately faces the fact that this organ looks fairly normal, 
and makes a careful and extended exploration of the 
abdomen, the real cause of the pain and tenderness 
and abdominal rigidity is not found. 

In a recent article, S. J. Sullivan (J. A. M. A., 110: 
1342, 1938) reported a remarkable case in which the 
surgeon operated on a married woman of forty-four 
who was seen with typical symptoms and signs of 
acute appendicitis and a white count of nearly 21,000 
cells. At operation an acute suppurative appendicitis 
was found, but in addition there were slightly in- 
flamed tubes, many petechial hemoi'rhagic areas along 
the last ten feet of ileum, and a little free fluid in the 
abdominal cavity. When cultures showed gonococci, 
the husband confessed that he was just coming down 
with gonorrhea contracted seven days before the 
operation. Four days before the operation he had had 
one act of intercourse with his wife. Since the wife 
maintained that she had had no other sexual contact, 
one must assume that gonococci were able to pass 
from the vagina into the peritoneum and produce an 
acute virulent infection within forir days. 

W. C. Alvarez, Rochester. 


ERROR 

In Prof. B. P. Babkin’s Editorial in the January 
issue entitled "Testing of the Secretory Activity of 
the Gastric Glands in Man by Means of Histamine 
and Insulin” the figures for the experiment of April 
29 were erroneously printed in the experiment of May 
3, and vice vei-sa. These columns should appear as 
follows : 


April 29 

May 3 

5 units 

0.5 mg.. 

insulin 

histamine 

2.7 

129 

3H 

m 

63 

139 

' 107 

146 

27 

0.4 

50 
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Le Systeme N erveux Vegetatif. By J. Tinel. Masson 
et Cie, Paris, 1937, 847 pages. Price 160 fr. 

T his is a monumental work on the vegetative 
nervous system.. It covers 847 well-written pages 
in which few words are wasted. Seldom has the re- 
viewer been more impressed by the rvay in which the 
field of science has been widening than when he con- 
templated the size of this volume on but one pai-t of 
the nervous system of man. And even then it is not 
■ large enough, because when the reviewer looked closely 
- at some of the chapters devoted to parts of the subject 
with which he is familiar, he %vas disappointed to find 
them so short and inadequate. Some of the inadequacy 
is due partly to the Frenchman’s usual tendency to 
- quote only from French authorities. A French writer 
seldom seems to know much of what’s going on in the 
United States; he may know a little of what’s going 
on in England, but if he knows of any good work 
coming out of Germany, he doesn’t say much about it. 

Actually, however, in view of the richness of the 
feast that is set before us in this book, it is hardly fair 
to cavil and to ask for more. An Ameiacan would, of 
course, like to see some report of the large amount of 
work done on the medical side of the problem by 
George Broym, Adson and other Americans. 

V, The book is ■well illustrated with 306 plates. Tinel 
starts out with an extensive description of the ana- 
tomy and histology of the vegetative nervous system. 
He then goes on to speak of the hormones that arise 
in this system,, and the way in which the nerves re- 
spond to the administration of drugs. There are many 
chapters on the involuntary nerve supply of various 
organs and various parts of the body. Very curious 
are the photogi*aphs showing that nevi sometimes 
-follow the segmental distribution of sympathetic 
nerves. There is much on the new and intei-esting 
subject of autonomic heiwe centers in the diencephalon 
and the cortex. 

There is much on the diseases and disturbing symp- 
toms which are produced by abnormalities in the 
. , sympathetic nervous system, and this part of the book 
is perhaps the most nearly complete and, the most 
valuable. It would doubtless well repay careful study. 
As is well known, the Frenchman is particularly happy 
, and vei’satile when he is describing new syndromes. 

It is probable that when more study has been made 
of these syndromes due to disturbances in the auto- 
nomic nervous system, more sympathy will be accorded 
many of the patients who are now looked upon as 
merely “neuros.” 

There is an interesting section on the causalgias, 
those miserable pains which persist even after all the 
known nerves to a part are sectioned. On page 617, 
Tinel speaks of cases , in which pain not, relieved by 
section of the nerve proximal to the lesion is relieved 
by section of the nerve distal to the lesion. This is a 
good sample of the puzzles which one encounters in 
this field. 

There is much interesting material on the compara- 
tively hew science of studying autonomic reflexes. One 
can sometimes locate lesions by noting the behavior of 
pilomotor nerves, sweat glands, and even the erectile 


tissue around the nipple. There is a discussion of the 
interesting problem of the nature of the sensory side , 
of the autonomic system, and there is a final section 
on surgery and the use of drugs. 

As the reviewer stated before, he wishes that Dr. 
Tinel had spent more effort in bringing the last section 
on surgery up-to-date. For instance, there is only a 
page and a half on resection of the presacral nerve, 
which is hardly enough space in which to discuss this 
often helpful operation, together with the indications 
for and against its use. Few references have been 
supplied. For a book of this size the author might well 
have supplied a bibliography of 700 titles. Actually, 
he gives less than two pages and a half to a biblio- 
graphy in which he lists only a few outstanding 
articles. On the whole, however, one must compliment 
Dr. Tinel on the completion of a tremendous task, and 
one must thank him for blunging together in one place 
such an enormous amount of information. 

W. C. Alvarez, Rochester, Minn. 


The Horse and Buggy Doctor. By Arthur E. Hertz- 
ler. Harper and Brothers, New York, 1938, 322 pages. 
Price $2.75. 

W HEN a poor farmer’s boy works his way through 
college and makes of himself a good physician, 
that is not news; it has been done too many times 
before. When a young doctor works day and night, 
covering a big territory in a horse and buggy and 
serving devotedly a large community, again, that is 
not news. When the young physician soon saves enough 
from a poor type of practice to take his family to 
Europe and spend two years making himself an ac- 
complished anatomist and pathologist, his behavior be- 
comes worthy of comment, and when in his later years 
he -writes a delightful book of memoirs which is 
promptly chosen by the Book of the Month Club, his 
doings become decidedly newsworthy. 

Actually, every physician, and particularly every 
physician past fifty years of age who has done genenal 
practice in the country, will delight in this book, which 
presents a picture of that heroic type of practice 
which was common before the advent of the auto- 
mobile, the concrete highway and the hospital. It is 
the picture of a doctor driving long distances across 
the prairies by day and by night, in all sorts of 
weather, in rain storms and blizzards. Often at the 
end of a long journey there was no one to greet the 
doctor or let him in to warm his frozen hands, because 
the patient, some psychopathic woman, had gotten 
over her hysterics and gone to sleep. And then the 
poor doctor had to drive the long weary way home 
without a cent because “he hadn’t rendered any 
service.” But again there often was a patient with an 
intestinal obstruction or an acute appendicitis or an 
empyema, and then the opei’ation had to be performed 
on the kitchen' table, perhaps by lantern light and with 
the hired man giving the anesthetic. For years Hertz- 
ler kept his promise to his father that he would answer 
every call even .when it came from those who couldn’t 
or wouldn't pay. 
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Hertzler tells the story of the building of his fipt 
little hospital with the bitter jealousies and enmities 
which it aroused. After years of struggle and expense 
he was glad to give the place away for one dollar. His 
big reward was the knowledge that he had built an in- 
stitution of great value to the community. 

All through the book one finds much homely wisdom 
and much about the psychology of medical practice 
and the folly of trying to cure with medicine or 
surgery disease that is due to dissatisfaction, frus- 
tration, sexual starvation and unhappiness. The world 
has been made a better place by the work of men 
like Hertzler with their rugged honesty, good “horse 
sense,” dry humor, and devotion to the service of their 
fellow men. 

If in these changing times the medical profession 
had hunted for a public relations counsel to build up 
among the lay men and w’omen of America a better 
appreciation of the type of public service rendered by 
the old-fashioned type of physician, it could hardly 
have found a better man than Dr. Hertzler. I doubt if 
any kayman, no matter how bitter he might feel toward 
the medical profession because of some unfortunate 
happening, could read this book without concluding as 
Robert Louis Stevenson did, that the physician tends 
to stand above the common herd — a man of courage, 
devotion, honesty, ability and resourcefulness; one who 
thinks first of service to his fellow man and only 
•secondarily of his pay. 

The reviewer has only one sorrow in regard to this 
book, and that is that his father who, like Hertzler, 
sometimes swam rivers in flood and often had to trust 
to his old horse to find the way through storm and 
darkness, didn’t live to read this Odyssey, How he 
would have loved it ! 

Walter C. Alvarez, Rochester, Minn. 


Clinics on Secondary Gastro-Intestinal Disorders: 
Reciprocal Relationshij)s. By Julius Friedenwald, 
Theodore Morrison and Samuel Morrison. William 
Wood & Company, 251 pages, 1938, 

T his volume undertakes to elucidate, for the 
medical and the general practitioner, the reciprocal 
relationship between organic diseases of the alimen- 
tary tract, with distant visceral manifestations, as 
well as the relationship between organic diseases of 
other viscera with associated predominant gastro-in- 
te.stinal .symptomatology. 

The preface which states that "no such text is avail- 
able in Engli.sh” is hardly correct, for many classical 
and scientific papers and monogr.aphs have discussed 
such du.al relationships as coronary artery dlse.ase 
with e.ssentially only abdominal symptoms; renal 
calculus with gastric manifestations; tabes dorsalis 
with only .alimentary disturbances. And who today is 
unf.arailiar with the “gastric mask” of gall bladder 
disease? 

Yet, though the subject is amply discussed in 
chapters of modern textbooks and in individual mono- 
graphs, no one but the author's of this new book have 
attempted to correlate and collect the entire matter 
as a well-rounded and complete clinical treatise. 

The gastro-enterologist knows well the confusion 
between the abdominal symptoms and underlying 
distal pathological di.sease. The medical student and 
the general practitioner hre liable to have under- 


estimated this reciprocal relationship and for them 
therefore, and for all of us, this volume is valuable. 

The text is readable and fluid, the content treated 
in a direct clinical style and manner of the old masters. 
The literature is modern in the extreme, the periodi- 
cals have been combed for representative illustrations 
of points made. The style is good. 

The newer statistical method of representing the 
incidence of disease and of portraying the frequency 
and order of certain symptoms is missing. The 
“business machine” method of presenting clinical facts 
is apparent nowhere in this volume. Old-fashioned 
clinical description is relied upon and case histories 
dot the book and clearly illustrate the bed-side ob- 
servations made. 

Very few adverse criticisms of the volume can be 
made. We would wish for a more outspoken opinion 
on the subject of chronic appendicitis. There should 
no longer be a need for straddling the fence and apolo- 
gizing for those who hold to the existence of this 
flimsy diagnosis. Gastritis is again a bit loosely 
handled, particularly with reference to chronic neph- 
ritis, when actually the existence of chronic gastritis 
as a clinical condition needs much more evaluation. 

The chapters on the endocrines and their relation- 
ship to gastro-intestinal symptoms are well put, nor is 
the value of endocrine therapy given undue promi- 
nence or mistakenly overestimated. In fact, through- 
out, the thei'apy is rational and sound and never 
overstated. 

One regrets again the somewhat old-fashioned treat- 
ment of the subject of the so-called gastric neuroses. 
While the psychic approach is truly well-registered, 
one sees the hand of the old-time experienced clinician 
in such terms as “gastralgia nervosa,” “hydrochlorhy- 
dria” (a term no longer tenable), “gastro-intestinal 
neurasthenia,” etc. Unfortunately, the newer psycho- 
anabTic, or Freudian approach is quite missing and 
the recognition of such common complexes as the sup- 
pression neuroses, anxiety states, the hysterias and 
the substitution phenomena are insufficiently eluciated. 

The volume is a good readable text that portrays 
vast clinical e.xperience, sound judgment, and an ex- 
tensive knowledge of the past and of very current 
literature. It is highly desirable literatui'e for all 
those actively engaged in the study and the practice 
of intern,al medicine. 

B. B. Crohn, New York. 


Triumph Over Pain. By Rene Fulop-Miller, trans- 
lated by Eden and Cedar Paul. The Bobbs-Merril 
Company, Indianapolis, New York; 407 pages. 

R ENB Fiilop-Miller has done a splendid piece of 
work based obviously on much research through 
rare journals and archives. There are some chapters 
on pain in general which physicians m.ay want to skip, 
but they will not want to skip a single paragraph of 
the fascinating story of the discovery of what is per- 
haps mans’ best gift to man; a story of envy and 
bitter jealousy, of ruin for three out of four of the 
contenders for immortality, of disgraceful spineless- 
ness on the part of the President of the United States, 
and of thanklessness on the part of the public. 

Morton, the man whose genius and persistence un- 
questionably gave surgical anesthesia ,to the world, 
died broken hearted and almost out of his mind. He 



PEPTIC CLCCP PAIN PCLIEE 
ri2€/H P. T. P. GELATINE (PNCA) 

. . . according to "Recent Clinical Study 


Frequent "concentrated” feedings of 
pure U.S.P. Gelatine have, in the ex- 
perience of Windwer and Matzner,-’' 
given prompt symptomatic relief in 
90% of a series of cases of peptic ulcer 
without the use of drugs or chemicals. 

The advantages of this clinically 
tested peptic ulcer regime are, quick 
relief from pain, no untoward effects 
from cumulative, irritating drugs, 
freedom from alkalosis, and no undue 
interference with digestive functions. 

Knox Gelatine is 100% pure U.S.P. 
Gelatine — 85% protein in an easily 
digestible form — contains no sugar 
and should not be confused with 
factory-flavored, sugar-laden dessert 
powders. "Concentrated” feedings of 
Knox Gelatine are easily prepared in 
appetizing form and are well tol- 
erated. Send for recipes. 

A simple formula for the prepara- 
tion of concentrated Knox Gelatine 



feedings, useful in peptic ulcer is, 
stir quickly one envelope (approxi- 
mately 8 grams) of Knox Gelatine 
in % of a glassful of drinking water 
and have patient drink quickly before 
it "sets” or gets lumpy. 

Windwer and Matzner, Am. Jl. Dig. Dis. 
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showed no improvement She was placed on a 
diet gelatin regime in November, 1937 Relief 
immediate Gained weight Roentgen studies 
in April, 1938 showed no demonstrable ulcer 
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was importuned by creditors, and hounded to his’ 
death by the fiendishly clever and persistent perse- 
cutions of Jackson. Jackson, a chemist, doubtless gave 
Jlorlon some helpful hints, but he didn’t have the 
interest or courage to work out the problems of using 
ether, and w'hen Morton went ahead, he, Jackson, so 
feared failure and trouble that he would have nothing 
to do with the project. Later, when Morton succeeded, 
Jack.son claimed that he was the discoverer and that 
Morton was only his assistant. When this was dis- 
proved Jackson decided that if he couldn’t have the 
credit, at least he’d see to it that Morton didn’t get it, 
and with this spiteful motive, he spent the rest of his 
days hounding Morton and ruining him profession- 
ally, financially, and every way. Each time that Con- 
gresa was about to give Morton an award, Jackson 
blocked it by hunting up the bringing forward as the 
•‘j-eal discoverer” either Wells or Long, men who, it is 
true, had operated under anesthesia before 18-16, but 
uho had .soon become so discouraged that they did not 
publish their work. 

Eventually Jackson became so poisoned by his bitter 
thoughts that he went insane; Wells went insane and 
committed suicide in prison; Long died disappointed 
and unhappy, and Morton almost lost his reason. His 
death followed the shock of hearing that Jackson had 
broken into print again with new calumnies. 

Doubtless the devoted admirers of Wells and Long 
uill feel inclined to accuse FiilSp-Miller of bias, but 
anyone who with open mind wll take the trouble to 
I . ad the statements of Dr. Warren, to whom Morton 
isciit with his discoveiy, and of the other physicians 
at the Massachusetts General Hospital who saw the 
fir.st operations done there under ether anesthesia will 
be satisfied that the man who gave anesthesia to the 
world was Morton. He it was who went on etherizing 
animats and breathing the drug himself day after day 
until he felt he could safely try surgical anesthesia in 
the hospital, and he it was who talked Dr. Warren 
into trying the new substance on patients. He it was 
who persisted until knowledge of the discovery spread 
over the civilized world. 

iilorton has been blamed by many for patenting his 
di.scovery and for trying to make some money out of 
it. but on examining the record, one is inclined to 
forgive him entirely. Almost from the start he granted 
to hospitals and to the medical department of the 
r S. army and free use of the method. It is the 
-American people who should feel ashamed because 
tlu-ir government, after disregarding and infringing 
the patent it had granted to Jlorton, held up the com- 
pen.-jation that was about to be granted him with the 
claim that since the patent had been infringed with- 
out conte.st. it had lost its value and was therefore not 
worth paying for! Actually, it appears that it was 
largely patrioti.sm which, at the beginning of our- war 
with Jlo.xico, kept Morton from fighting for his rights. 
The pinch-penny arguments of the lawyers so im- 
pre.ssed Pierce that he advised Morton to borrow the 
money to come to Washington and file a friendly suit 
against some government hospital. Then, with the 
title to the patent cleared, he. Pierce, would promptly 
■^ign the bill to remunerate Morton and right the 
wrong done him. 

Unfortunately, when Morton reluctantly did as he 
wa.s told, everything went wrong. The suit was con- 
tested, and everyone, including the medical profession, 
promptly began to hurl abuse at Morton. Pierce, ap- 


parently without backbone or decency, let Morton 
down after getting him into the awful mess, and soon 
Morton found himself stripped by angry money- 
lenders, turned out of his- home, and too ill and un- 
happy to work at his profession. 

What a sorry story it is and how much wiser Morton 
would have been if he had invented a machine for 
killing and mangling young men, by the hundred 
thousand! Then he would have become a millionaire, 
and at his death a great mausoleum would have been 
built over his ashes. 

Fuldp-Miller’s book should be read by all research 
workers if only to serve as an awful warning to keep 
out of fights over priority of discovery. Let every 
man stick to his work; let him publish when he is 
sure of his results, and let hini leave to posterity the 
decision as to who it is that deseiwes credit. Usually 
the world gives most credit, not to the man who saw 
dimly or saw first, but to the man who hammered away 
until he made everyone take notice of, believe in, and 
adopt and use the particular idea or invention. Often 
the vvorld first ignores, then it ridicules, then it ac- 
cepts. Finally there appear little men who, after much 
rummaging in libraries, come forth to prove that 
credit should be taken from the man who is being 
honored and given to someone long since dead. 


Der Magenkrebs. By Prof.- Dr. Med. Georg Briust 
Konjetzny, 0.0. Professor der Chirurgie der Hansi- 
schen Universitat, Direktor der Chirurgischen Uni- 
versitatsklinik zu Hamburg. Cloth. Pages 280, in- 
cluding 155 illustrations, 20 tables, and an extensive 
bibliography. Stuttgart: Ferdinand Enke, 1938. 

I N this monograph Konjetzny summarizes thirty 
years of study of the problem of gastric carcinoma. 
His earlier work is well known and has thoi-oughly 
established his position as one of the foremost authori- 
ties on the subject. The present monograph reaffirms 
the views previously published, coordinates the data, 
adds much new material, and presents a complete 
picture of our present knowledge of the genesis of 
gastric carcinoma and its clinical application. The 
book will be w'eicomed by all those interested in the 
various aspects of the problem. 

In the introduction the author calls attention to the 
well-known fact that the stomach is the organ most 
frequently affected by carcinoma and that today the 
majority of the patients so afflicted come to the in- 
ternist and the surgeon too late for cure. In the battle 
against gastric carcinoma only two possibilities exist: 
Prophylaxis or early radical surgical treatment. 

Under the heading of etiology Konjetzny discusses 
first the role of heredity and concludes that cancer as 
such is not inherited, only a certain tendency or organ 
disposition. External conditions are thought to be the 
more important factors. The theory of contagiousness 
and infectivity seems disproved, as does the Cohnheim 
concept of carcinoma arising from embryonal cells left 
over after the development of the fetus and its organs. 
Trauma is considered significant only as it relates to 
the sequellae of corrosion. of the mucosa, as in acid or 
alkali poisoning. Virchow’s theory of carcinoma as a 
I'esultant of local disease processes is accepted, and a 
large section of the monograph is devoted to the thesis 
that "the chronic inflammatory conditions which de- 
mand greatest consideration as the basis of gastric 
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cAi'cinoniA formation arei The chronic gastritis with 
its sequel/ae and the chronic gastric ulcer,” Kon- 
jetzny’s life work indeed has been the study of the re- 
lationship between chronic gasti’itis, benign ulcer, and 
carcinoma. He views gastritis as the basis for both 
ulcer and carcinoma. In his experience gastric carci- 
noma is always associated with a pronounced chronic 
atrophic or atrophic-hypei-plastic gastritis. Carcinoma 
never develops in a normal gastric mucosa. The es- 
sential process in the gastritis-carcinoma relationship 
is not the inflammation but regenerative changes in 
the epithelium constantly induced by it. The complete 
transition from pure gastritic changes to polyp for- 
mation and carcinoma is described in detail and well 
documented with convincing illustrations. The carci- 
nomatous development begins in the cells over a broad 
area of the mucosa and hence is multicentric in origin. 
The subject of carcinomatous transformation of a 
benign ulcer is discussed at length. The conclusion is 
reached that it is not possible by clinical methods alone 
to make such a diagnosis. Pathologic evidence, es- 
pecially the histologic, is more definite, but here also 
difliculties exist. The diagnosis cannot be made on the 
basis of any single pathognomonic finding but rather 
by a careful analysis of all the evidence. Carcinoma 
may develop in the edge of a benign ulcer or adjacent 
to the ulcer but independent of it, related not to the 
ulcer but to the gastritis, to which Konjetzny at- 
tributes both the ulcer and the carcinoma. With regard 
to the differentiation of ulcer-gastritis and carcinoma- 
gastritis Konjetzny says that in ulcer the gastritis 
is usually more acute and localized to the antrum 
whereas in carcinoma the gastritis tends to be more 
elironic and to involve larger areas of the gastric 
mucosa. There is, however, no specific or fundamental 
difference. 

.Among the macroscopic forms of carcinoma Kon- 
jetzny distinguishes the following types: 

1. The pronounced mushroom or polypoid tumor 
dei eloping chiefly into the lumep of the stomach. 

2. The ulcerated dish-like growth with clearly de- 
fined borders. 

2. The ulcerated carcinoma without a definite wall 
or a .sharp border and with infiltration of the gastric 
wall beyond the edge of the ulcer. 

■i. The definitely diffuse type with gradually de- 
creasing thickness of the gastric wall from pylorus to 
cardia, the borders of the tumor not being definitely 
palpable, or with thickening of the entire gastric wall. 

The histologic types ai'e variable and are not to be 
correlated with the macroscopic. The prognosis for 
surgical treatment is, on the whole, much better in the 
fii'.st and second groups than it is in the thii'd and 
fourth. A histologic classification is not of much prog- 
nostic value. 

Effective therapy depends first, upon early exami- 
nation and second, upon gastric resection of all early 
carcinomas and indeed of all eases of polypoid 
gastritis, this being definitely a precarcinomatous, if 
not alreadj’ carcinomatous, condition. All patients 
with digestive symptoms should report promptly to 
the ifliy.sician. who should use all available diagnostic 
mcan.s necessary for the establishment of a definite 
diagnosi.s. The history, physical e.xamination, and the 
yastric analysis are not sufficient but should be com- 
bined with a search for occult blood in the stool and 
with careful roentgenolog'ic and gastroscopic e.xami- 
nation. Thc.se methods are most valuable. The author 


is opposed to e.xploratory laparotomy as a diagnostic 
procedure because the methods mentioned are reliable 
and also because small carcinomas often cannot be 
palpated even when the surgeon has the stomach in his 
hands. When a portion of the stomach is held in 
suspicion clinically, it should be resected. Resection 
should be carried out in almost all cases of carcinoma 
even though a very radical operation is required, such 
as complete gastrectomy or partial gastrectomy com- 
bined with partial colectomy. The chief contraindi- 
cations to resection are definite, proved, distant metas- 
tases or e.xtensive carcinomatous peritonitis. Signifi- 
cant palliative effects have been obtained even when 
Ivrukenberg tunioi's had to be removed in addition to 
the gastric lesion. In spite of the fact that Hitzen- 
-berger and Markler found thirteen-year cures in only 
two per cent of 272 patients with gastric carcinoma; 
Konjetzny feels that undue pessimism is not war- 
ranted, even in the young. The longest cure observed 
in the Bresiau Clinic was that of a man operated upon 
when thirty-one years old and followed for twenty- 
one years. With eai-lier diagnosis and earlier radical 
resection better results should be obtained. 


Vitamin B, and its Use in Medicine. By Robert E. 
Williams and Tom Douglas Spies, N. Y., The Mac 
Millan Company, 411 pages, 1938. 

I N the past few years so many contributions to the 
subject of vitamins have accumulated that many 
physicians have expressed frankly their inability to 
keep “au courant.” This has been true particularly in 
the case of Thiamin Chloride, (as Vitamin B, has been 
tentatively named). This book has been timely written 
and presented and will come as a welcome friend to. 
those frantically striving to maintain their heads 
above the tidal wave of vitamin researches. 

The authors have set as their goal the painstaking 
compilation of all known facts — as well as many un- 
proven concepts — of this vitamin. The book has been 
written in two parts, of which the first part (120 
pages) will interest the clinician mainly. Here he will 
find listed the many conditions in which Thiamin has 
been used. Often the material is presented in abstract 
form permitting the reader to e.xercise his own ci’itical 
j'udgment but at times the authors e.xpre8S their own 
views. Thus in tlie chapter on prevention and treat- 
ment we read this statement — “Irrespective of pre- 
disposing conditions and co-e.xisting diseases, the 
authors consider the manifestations of Vitamin Bj^ de- 
ficiency as Beriberi.” 

This concept may prove startling to those physicians 
who view Beriberi as a distinct and often serious 
clinical entity. It may be difficult to reconcile this 
viewpoint with the clinical uses of this vitamin. How- 
ever the authors are well aware that “the use of 
Vitamin B, in medicine” is in the process of evolution. 
Much will be modified even in the ne.xt few years. 

Especially illuminating is the coilection of data on 
the pathology and pathological physiology of Vitamin 
B, deficiency in animals and humans. In the short 
space of twenty-two pages is grouped an enormous 
amount of material culled from all types of scientific 
literature, literally from all parts of the world. Just 
to read this chapter alone is a saving of many hours 
of arduous library work. 

Many tables of foods and diets and their B, content 
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are given not only in part one (pp. 112-118) but also 
in part two (pp. 236-240). These will be of great 
value in modern dietetics as most if not all of the older 
tables contain many inaccuracies. 

The inclusion of a short note on the to-xicology of 
Vitamin B, will be appreciated by many clinicians 
who have repeatedly inquired about this problem. 
Death can be brought on by massive doses in the e.K- 
perimental animal and the authors express the thera- 
peutic safety as follows — “The ratio of the effective 
therapeutic dose to the minimal toxic doses is between 
1 :7,200 to 1 ;36,000.” 

Part tw'o contains the historical and experimental 
data. The busy practitioner may find little to guide 
him in his clinical problems, but the student of medi- 
cine and the chemist — and many others — will ex- 
perience a real joy at the concise and yet complete 
collection of data about Vitamin B^. 

From this part of the book will come the stimulus 
to .solve many of the remaining problems of Thiamin 
Chloride; the relation to thyroid activity; the role it 
play.s in the function of the liver; the relation of 
thiamin and nicotinic acid to the carbohydrate meta- 
bolism, etc. 

The author.s are acutely aware of the fundamental 
nature of their work in this field. In an e.xcellent re- 
capitulation their keen insight is focused in well 
balanced statements in which enthusiasm and con- 
servatism go hand in hand. Almost prophetic is their 
statement that “it seems likely that the Vitamin B, 
requirement of all living things will turn out to be 
essentially alike in terms of molecules of the meta- 
bolite which are converted into energy.” 

The authors may well be pleased. They have written 
a book which has been needed urgently by the medical 
profession. No one interested in Vitamin B, can do 
without it. Nowhere else can be found all of the 
present knowledge of Vitamin B,. 

Jlartin G. Vorhaus, New York City. 


Food, Health and Income. By J. B. Orr. London, 
.Alacmilian and Company, 1937. Price $1.00. (Second 
Edition). 

E very student of mass dietetics will want to study 
this little volume, since it brings much of the in- 
formation that is needed before men can decide just 
where to put the dividing line between a diet which 
maintains life and that which insures health, good 
growth, and optimum resistance to disease. 

As Dr. Orr points out, conditions in England have 
been improving, but still half of the population must 
live on so small an income that it is doubtful if 
parents can properly feed their children. Actual tests 
have shown that an improvement in the diet of 
children of the poor will result in improved health and 
increased growth. The diet of 4,500,000 people in the 
United Kingdom appears to be deficient in every con- 
stituent examined. The 9,000,000 in the next higher 
economic group get enough protein but too small a 
supply of vitamins and minerals. Another 9,000,000 
live on what appe.ar3 to be a deficient diet. 

Curiou.sly, the consumption of bread and potatoes is 
about the same in the poorest and the richest homes. 
With increased income an increase is noted in the 
consumption of milk, eggs, fruit, vegetables, meat and 
fi.sh. A decrease is found in the consumption of con- 
densed milk and margarine. 


Attaining Manhood. By George W. Corner. Harper 
& Brothers, New York, 1938, 67 pages. 

M any men and women have tried to write a little 
book to give instructions to children in matters 
of sex. Few could approach the problem with greater 
wisdom than that possessed by Doctor Corner. As 
eveiyone knows he is one of the world’s ablest students 
of the anatomy and physiology of the reproductive 
processes in the body. He also has a fine command of 
the English language, and is one of America’s authori- 
ties on the history of medicine. This little book was 
written primarily for the instruction of his own boy. 

Naturally with Doctor Corner’s training one would 
e.xpect him to devote most of the book to an explana- 
tion of the anatomy of reproduction and the develop- 
ment of the ovum and the fetus. If there should be 
any later editions. Doctor Corner will probably add 
more material on the problems of sexual behavior. 
The book is sound, and it can be recommended to 
parents who want something to give to their children. 


The Spivack Gastrostomg. By Frank H. Baehr, M.D. 
and Stanley Prehling, JI.D., Westfield, Massachusetts. 

T he authors are extremely enthusiastic about the 
possibilities of this operative procedure. The 
article presents one case report where the technical re- 
sult was satisfactory. The preparation of a tube made 
from a portion of the anterior gastric wall and brought 
out through the abdominal wall is ingenious. The con- 
comitant formation of a valve-like structure at the 
junction of this tube and the stomach proper, acting 
so as to prevent the regurgitation and leakage which 
has been the greatest problem to the surgeon is im- 
portant. 

The paper itself has an excellent description of the 
operation and is accompanied by well-prepared and 
clear drawings of the entire procedure. Whether or 
not the procedure should be adopted more uniformly 
remains to be seen. The satisfactory gastrostomy has 
not as yet been perfected, and all avenues should be 
e.xpiored in an endeavor to obtain perfection. 

Henry H. Lerner, New York, N. Y. 


Cabot’s Physical Diagnosis. By Cabot, Richard and 
F. Dennette Adams. 12th ed., Baltimore, Wm. Wood 
& Company, 1938, 846 pages. 

T he thousands of physicians in this country who- 
learned much of what they know about diagnosis 
from Cabot’s book on the subject will welcome as an 
old and deeply respected friend this twelfth edition. 
The book has grown greatly in size and completeness 
since it was first issued in 1900. As Dr. Cabot says, 
during the earlier years it was a one-man book, based 
largely on his own e.xperience, but now the field of 
medicine has become too great for any one man to be 
an expert in all specialties. Hence it is that in this 
edition Dr. Cabot has appealed for help to a large 
group of physicians, many of whom work with him 
at the Massachusetts General Hospital. The book has 
been entirely revised and rewritten. New illustrations 
have been used, and there is an increase of 50 per cent 
in the material without an increase in the price of the 
book. 




''Water Balance" in Constipation Control 

Ihe water content of the bowel determines 
normalcy. Thus : 

Excess HaO — is present in diarrhea 
Deficient HaO— is present in constipation 

Mucilose, by influencing “water balance." 
brings about a more normal condition in the 
fecal content. 

Therefore, prescribe Mucilose to help re- 
store normal bowel function and so relieve 
the alternating symptoms of constipation and 
diarrhea often a.-sociatcd with spastic colitis. 

FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

Now York Kan»os CUy Son FroncUco 

Windsor, Conodo Sydney, Auilrolio 

1 FREDERICK STE.\R.NS & COMPA.NY 
I Di'troil, .Midi. Dept. D. D. 2 

I Plcaie send me .i .-upply of .MueiJo.-e for c linical lot. 

I yanie . 

‘ , Ulilrcss 



iVlUClLOSE 

offers a bemicellulose (vegetable gum) pre- 
pared by a special process from the Plantago 
loellingii. It affords symptomatic relief in 
colitis and constipation by bolding water in 
the feces, and thus increasing responsivene.-s 
of the physiologic mechanism of peristalsis. 

Mucilose is available in two convenient, 
palatable forms — Mucilose Granules 
and IVIueilose Flakes. 


I Ciiv 


. . State . 



828 


American Journal op Digestive Diseases 


Mentality and Homosexuality. By Samuel Kahn. 
Boston, Jleader Publishing Company, 249 pages. 
Price $3.00. 

E very so often the internist \vi!l run into a case 
in which a woman’s nervousness proves to be due 
to the fact that her marriage is going on the rocks, 
and this because of the homosexuality of the husband. 
Commonly, the physician ivill not get the story, and 
then, of course, he will not be able to help the patient 
with her mucous colitis, her nervous breakdovm, or 
her nervous regurgitation. But if he is sutBciently 
interested in the life tragedies of his patients to get 
the story, what is he to think and what advice is he 
to give? 

To most normal men and women, the subject of 
homose.xuality is so disgusting that they refuse to 
face it or to learn anything about it, and even the 
psychiatrist, the penologist and the police judge usu- 
ally display woeful ignorance in regard to the problem. 

The only way in which to learn about hemosexual- 
ism is to study homosexual persons. No amount of 
theorizing will take the place of the information that 
can be gained through getting the confidence of these 
people and talking to them sympathetically about their 
jiroblems. A man would have to be hard-hearted indeed 
not to sympathize with the sadness or horror which 
comes over some of these people when they discover 
that through some miserable prank of nature they are 
to bo denied the greatest comfort that can come to a 
human being and that is to have a mate and home and 
children. To understand the tragedy of the situation, 
one need only read “The strange confession of Mon- 
sieur Mountcairn,’’ or “The Invert, by Anomaly,” or 
a story called “Death comes on an Atoll,” published in 
the Atlantic Monthly some three or four years ago. 

One of the best places in which to meet many homo- 
sexuals and to get to know them well is a big peni- 
tentiary, and Dr. Kahn, who has been a prison phy- 
sician and psychiatrist, has taken advantage of his 
opportunities to write an interesting and helpful book 
on these people and their problems. It is doubtful if 
any open-minded person can read this book without 
coming to the conclusion that these people are prima- 
rily to be pitied, and that they should not be hounded 
savagely by the law. Neither should our laws be so 
de.signed as to help the band of blackmailers who now 
prey on homosexual men in every large city. 

Kahn shows that most of these people were born 
handicapped, in that they come from families in which 
there is much insanity and degeneracy. Although 
some of these people are gifted and able, especially in 
the field of art, many are of low mentality, and easily 
infiuenced by the suggestions of others. Because of 
this they are easily led asti-ay by criminals, and taught 
bad habits such as the use of morphine and cocaine. 
Jlany doubtless take drugs to help in the forgetting 
of their sorrows. 

The anthropologist and the collector of underworld 
argot will bo much interested in the many special 
names which these people give to the various types of 
homose.xual persons, both male and female. Many men 
know what a "faii-y” is, but few could define a fag, a 
brilliant, a bulldiker, a red top, a fish, or a queer bird. 

Very enlightening are the love letters which Kahn 
publishes. Having been sent from one homosexual 
prisoner to another, they show something of the psy- 
chology of these people. Obviously, their type of love 


is just as vivid and compelling to them as is that of 
any heterose-xual person to him or her. 

This book should be in the library of every penolo- 
gist and psychiatrist. It is to be hoped that some day 
we Americans will be sufficiently civilized so that our 
laws in regard to these people will either be taken off 
the books or else made more merciful. Today they are 
inspired by ignorance, savagery, dislike and abhor- 
rence; some day they must be based on knowledge, 
and sympathy for the unfortunate. Once mentally un- 
balanced persons were chained up and treated like 
wild beasts; today most of them are cared for merci- 
fully. About the only psychopaths who are still treated 
savagely are the paranoiacs who commit murder and 
the homosexual men. For some unknown reason, homo- 
sexual women are not annoyed by the law, although 
their numbers appear to be much greater than are the 
numbers of homosexual men. Perhaps women too 
would be treated brutally if women had made the laws. 


Medico-legal Aspects of the Ruxton Case. By John 
Glaister and James Brash, Baltimore, William Wood 
& Company, 1937, 284 pages. Price $6.00. 

T his is a most remarkable story of the work done 
by a group of physicians, anatomists, and other 
medical men at the University of Edinburgh in an 
effort to establish the identity of two bodies, so hacked 
to pieces and disfigured that no identification could 
possibly be made by relatives. The murderer was a- 
physician who killed his wfe and her maid. He then 
cut the bodies to pieces, removing muscle from bones, 
dissecting the skin off the face, and removing the 
fingers so as to get rid of the prints. He then threw 
the remains into a ravine some miles from the scene 
of the crime, and there they were found after a couple 
of weeks. 

In order to produce a corpus delicti, anatomists put 
the scraps of the bodies together and established the 
fact that they belonged to two women. In each case 
they superimposed a photograph of the head and face 
over the skull and showed that the fit was good. They 
checked many details of teeth, of foot size, as com- 
pared ivith the victims’ shoes, and so forth. They 
estimated the standing heights of the two bodies, and 
altogether, they did a tremendous amount of work, in 
which modem science played a great part. In the end 
they had no difficulty in convincing a jury that the 
mangled remains represented the bodies of the doctor’s 
wife and the maid. 

The book is well illustrated, and it doubtless will 
constitute for the next hundred years an invaluable 
text for all medico-legal workers. Although not par- 
ticularly gastro-enterologic in its interest, it will be of 
great interest to physicians in every specialty, and to 
all those who are interested in the behavior of the 
psychopath and the murderer when he happens to be 
a physician. There is a good summary of similar 
famous cases in medico legal literature. 


A?ial Fissure, an Evaluation of Treatment with Oil 
Infections. By George S. Speare, M.Dl and Roy E. 
Mabrey, 5I.D., Boston. 

C OMMENCING with a clear concise description of 
the anatomy of the anal canal, the article goes on 
to discuss the etiology of fissures. The authors state 
that fissures are the result of infections of abnormally 



Clotli amdl Home-Brewed ^^Remedies^^ 


Homespun cloth still has its quality appeal but home-brewed 
remedies are done with. Advanced methods in the art of phar- 
macy have replaced the rule-of-thumb of the kitchen chemist. 

An impressive example of modern exacting compounding is 
Loraga, in which so line an emulsification of mineral oil and agar 
is attained that thorough mLxing with the intestinal contents is 
assured and leakage obviated. A pleasing taste is achieved without 
artificial flavoring. Absence of sugar, alcohol and alkali in Loraga 
makes it suitable for all age periods. 

Loraga contains no added laxative ingredients. A fine mineral oil 
emulsion, indeed, in the treatment of the costiveness of children and 
adults when no active peristaltic stimulation is indicated. You can 
obtain a trial supply of Loraga by writing for it on your letterhead. 

LORAGA 

A PLAIN MINERAL OIL EMULSION s\T ITS BEST 

A WILLIAM R. WAR.N'KR PRODUCT 
SUPHLIEU IN i6-OUNeE UOTiLES 


WILLIAM R. WARNER 6c CO., INC., 1 1 3 West tSth Street. New York City 



S30 


‘y» P0M6& f.. p»»4?5f »« Of i». „ 

ott?/"* s.:l“' ^SooK?" «“i 

‘n an and tip *• 

tT “'■"’s a new of ^ «- 

Sn^T^'" Of an,; « 

"«Sv{o/:c v'“"^ ■«« o " 
s:«“rS “Sotr? 

;»• i»;54;;'*'f '«<» «« «?,;'!•'« « mf" S 

■ffenry f; r°” ‘^®®tnient ^o Pen- 

"• f-ej-ner Mp ‘■’"d se 

, y^i! ilonrf „. ■ Evpf, 


''^Juable and\ *^o Saatv 

^W0M0s 


■^o/ect2 ^'■<=ssure^^ ^ 

>.* ^^•■D,, T T T\ ^yz'if'tn * othpu 

boautifu/^'^'oian, i}jF^'^°sopi,y ^ ’^een obsen^!? 

Pkasu,.^ ^’^Slish p„®f®o.Vs ai-G^ be 1 

^'esn,,!' '‘^■‘' one n.o,5”^bsb that ’'^’'^fen "^footed 

'“'"Pbasize/^;! OA-pecta^ oan be regi'^’P^e, 

'’“"OS t;l bnon" ,1 “"0 tbe „? ‘■’ "’bo;e p?’on 

f-Srst,""’ "«o Of «■ ' ”‘ *"» o/'*- * 

™5’“"' ■■•OJ ;.,' "‘'ol.??,”®'* hcok „v *" 

Zf‘?SS°Ss fSs's «eft '".S, 

ab/« of ^ ^0 a po,- fact, ever? ’"ferest - ospee, 

'"''«»ioti«“^ ‘(.lo^- jj'f'l'nir IheS^oote?- ;,???“' 

"'«o -.’ets 'fS'tc 

®^“^«'t/on Of "'b'ab a 


S-5 B, 

' s ofC” 

e» BWS/'yJol/S S‘,f «• "mif ■'*■ »»o Of Ik 

-t r ts,- r,*»® 

the "Pn^-eM^® ''“"o b? barbie? Wom 

eti, ?'«Pan;on a°" of b,s o,vn eff^°^> ^vfth^ 

ter ^“"’obtn^a" friend an able „ fo be T' 

n i’^fone Pem,®“''“P‘eentr? "'“at one^ne over p® 

,■ ®p.sr- 5s"„“« ^^irsrPzi 

•*^’’ae' ,vrnf 'vas f ‘^0 ^Viiad?? 

oBvokce of ti; Modern in^t^'ff'once if® Boefj^_ ^“foi 

S'Mp:5tSS« 

^ ^cr/, a ;« 'ts ;p,;^ 


B r.„o '— 0 too® «o w: 
la,/ Boo N„;£y?%o4i‘”/«f j. W®, 


-fxostrand r *’“^'os, 4 o Vi,‘^kam 

Tii. ®ff.oo o, p . ”'"'"”f. Sci'S*- B«f 

? »» 0.0 .,? 

f “«ed ;n %i !‘'*^ed jw of teacLr to tb„ 

Tbe Lf/?“ased. ^ ^ ^btJo^; ,• "^tso cert?-?^‘'’'aed 
“'apbaa^'^i'?’" 3 t>-;e ,3 „, "’’’''o been'^^ ,??at 

?Peefs o/^*? “Parity ,v,y^ '’®ant an. , 
appea; *,3 subj^,?^b wbfcb '“a^tabie ana 
“bnicjan ? te?? '”’0 trea??® "’ore tbe 

fbtno/ 3 . 



A truism chat is always worthy of attention is the fact that we take 
too much for granted and know too little about many of the com- 
m(;n things of life. 

For instance, how many of your patients have given sufficient 
thought to milk to be impressed by the realization that nature 
designed cows’ milk for the stomach of a calf? How many know 
that ordinary cows’ milk forms large tough curds which have a 
tendency to irritate an ulcerated stomach? 

And isn’t it reasonable to assume that patients for whom you 
prescribe a dietary regimen specifying milk would be interested in 
learning that Pet Milk, because of the processing of the whole milk 
from which it is made, forms small flocculent curds which do not 
have the irritative effect of the large curds of ordinary milk? Would 
they not be interested in knowing, also, that Pet Milk is sterile, that 
it is concentrated to double strength, and that when diluted to the 
consistency of a rich, whole milk it costs less — generally only half as 
much as ordinary milk? 

We should be glad to .send you samples and literature. 


PET MILK COMPANY, 1446b Arcade Building, St. Louis, Missouri 

Please send we, Jree oj charge, □ Samples of Irradiated Pet Milk □ Copies 
of — “The Story of Irr.adi3ted Pet Milk” ~ Copies of — “Recipes Rich in .Milk” 
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City . State 
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Non Ulcerative Disease of the Duo- 
denum. By I. Pavel et A. Paunesco- 
Podeano. A volume of 201 pages with 
57 illustrations, JIasson and Co., 
Editors, Paris. 

The history of the duodenum has 
been so far mainly concerned rvith the 
ulcers and its complications, but the 
authors claim that the other aspects 
of the duodenum pathology are 
worthy of an extensive study. For 
instance, they write that both the 
pscudo-ulcerativo and hemorragic 
types of chronic duodenitis are bound 
to receive more and mor'e attention in 
general practice. These conclusions 
wore reached in the course of various 
researchc-s devoted to some nearly 


Haley’s 31-0 — a combination 
of Phillips’ 3Iilk of 3Iagnesia 
and pure mineral oil — presents 
antacid, laxative, fecal-soften- 
ing action in a creamy, homo- 
geneous emulsion. 

Haley’s 31-0 attacks all three 
phases of the constipation 
problem, provides a complete 
regulative la.xative, gentle in 
action. 


segment of the digestive tract. The 
first chapter contains a detailed 
analysis of the most I'ecent concep- 
tions regarding the duodenal physi- 
ology and bacteriology. About the 
much discussed and varied action of 
“secretion,” normally present in the 
mucous membrane of the small in- 
testine. They suggest that only the 
stimulation of liver and pancreas to 
secretory activity and favorable 
action on diuresis should be con- 
sidered as definitely proved. For 
those interested mostly in the bacteri- 
ological point of view, we shall add 
that not only is the duodenum usually 
sterile in the normal individual but 
also that experimental introduction of 
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germs within its lumen cause posi- 
tively no damage, because most of the 
invaders are instantly killed. 

This chapter ends by a review of 
the normal duodenal motility as con- 
trolled mostly by X-rays and experi- 
mental surgery. 

Duodenitis as a clinical entity has 
been, up to now, according to P. and 
P.P. only a so-called “residual diag- 
nosis.” Every possible affection was 
brought in mind before duodenitis 
could be admitted. The patient suffer- 
ing from duodenitis may be seen with 
a clinical picture of lo. — common 
duodenal ulcer; 2o. — with hemorragic 
symptom; 3d. — ^with jaundice. 

a. — The common pseudo-ulcerative 
type. 

Its clinical description so perfectly 
simulated that of gastric and duo- 
denal ulcer or cholecystitis that roent- 
genology is primary necessity in 
arriving at the correct diagnosis. 
Kirkiin has classified in the following 
order the X-ray findings in duo- 
denitis; 

a. — exaggerated irritability of the 
duodenum, barely allowing visualiza- 
tion on account of the faster transit; 

b. — reticular aspect of the relief of 
the mucosa; c. — absence of the typical 
“niche” of ulcer; d. — absence of 
gastric retention in non-complicated 
duodenitis. ^ 

Etiology and pathogenesis have 
shown the frequent association of 
duodenitis with the gastritis of 
nervous or heavy drinking patients. 
Cholecystitis and even appendicitis 
have also been found in connection 
with it. 

b. — Hemorragic type. 

This monosymptomatic form has 
also been linked with cholecystitis in 
10% of the cases and especially with 
chronic infection of the ileo-coecal 
portion. Experimentation has proved, 
beyond doubts the eagerness shown 
by the pyloro-duodenal segment in 
answering by an active and very 
often hemorragic congestion to irri- 
tating processes started from any 
point of the intestinal tract, and from 
the coecum and appendix, in particu- 
lar. These facts have been certified 
in the course of surgical procedures 
which is also the only way of reach- 
ing a correct differential diagnosis. 

c. — Duodenitis with jaundice. 

This type was quite familiar to the 
medical world of the last century and 
gradually dropped out of the picture 
before 1900. The recent introduction 
of Lyon-3Ieltzer test in daily clinical 
work and X-ray advancements have 
called upon a renewal of the im- 
portance of that form of duodenitis 
which can be thus classified: 

lo. — Chronic duodenitis with pro- 
longed jaundice: 2o. — duodenitis in 
the course of catarrhal jaundice. 

Chronic duodenitis with jaundice 
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the finely divided curd and 27 fo higher protein con- 
tent of Klim provide greater control over gastric 
acidity. 

Try Klim in your ne.\t ulcer case. Clip and send 
coupon for further information, and a complimen- 
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has thu clinical picture o£ a prolonged 
catarrhal jaundice coupled with a 
very satisfactory state of health. A 
Lyon-Meltzer test, very often im- 
possible on account of the spastic re- 
action of the duodenum, reveals 
characteristic cytology and bacteri- 
ology — along with positive X-ray find- 
ings of congestion and spasticity. Al- 
though careful studies have been 
carried out in many cases, it must 
still be stated that the disease re- 
mains of unknown etiology, patho- 
genesis and pathology. The Lyon- 
Meltzer test is the most effective 
treatment, surgical intervention must, 
however, be contemplated when jaun- 
dice has been lasting over two months. 


Duodenitis and catarrhal jaundice. 

Different workers in various fields 

of observation have been very positive 
about the existence of duodenitis in 
the course of catarrhal jaundice but 
radiologic advancement was needed 
to emphasize these notions. Hatzi- 
egano and Hanganotz have X-rayed 
twenty-four cases of catarrhal jaun- 
dice, In twenty cases, they found a 
disturbed duodenal evacuation, sug- 
gestive of atonic stasis. These authors 
were specially interested in the radio- 
logical aspect of the duodenal seg- 
ment on the course of catarrhal jaun- 
dice, because they had been struck by 
the analogy between the clinical 
picture of the onset of catarrhal 


jaundice and acute duodenal stasis 
and its secondary intoxication. 

The next chapter is devoted to an- 
other conquest of roentgenology, di- 
vevticulosis of the duodenum. After 
discussing pathogenesis and path-’ 
ology, the diversified clinical pictures 
and complications are studied at 
length, followed by a careful review 
of correct roentgenographic technique 
and proper interpretation of X-ray 
films. Surgical treatment must be 
brought forward as soon as dietetics 
and drugs have failed to relieve 
pains and prevent complications. 

Duodenal stasis. This chapter is a 
survey of all affections charaetei'ized 
by a delayed emytping of the duo- 
denum. Mechanical causes are ex- 
pected to be found in most eases; for 
instance, an unusual flexuse, some in- 
side obstacle or a compression from 
the outside. 

P. and P.P. insist on the fact that 
pathological and clinical findings are 
directly related to localization as 
much as to intensity of the stenosis. 
They draw a complete clinical picture 
of high intestinal occlusion, including 
the important blood reactions: high 
blood urea, acidosis, high alkali re- 
serve, and hyperpolypeptidenia. The 
severe intoxication encountered in 
duodenal obstruction is the combined 
result of excessive loss of fluid, ex- 
aggerated toxin production within the' 
walls and lumen of the duodenum and 
intensified absorption, very unusual 
in this high portion of the small in- 
testine. 

Special mention is made, after- 
wards, of (a) periduodenitis inflam- 
matory and essential, with its rather 
deceptive nervous and mental pertur- 
bations, (b) compression by the 
mesenteric pedicle and specific 
"posture relief” in such a ease, (e) 
and finally, post-operative or rather 
post-anesthetic duodenal occlusions 
with their dramatic symptoms and 
energetic treatment. 

Functional stasis is also studied. It 
is either secondary to spastic duo- 
denitis, or to general hypotonic duo- 
denal reaction. Both ailments may be 
easily recognized by X-rays. 

Belief comments are added, to end 
the book, about duodenal tumors, 
peculiar malformations, and parasi- 
tology. 57 illustrations, mostly films, 
very well chosen and e.vpensive, are 
an important contribution to this up 
to date survey of duodenal pathology. 

Roger Dufresne, Sfoutreal. 

Intoxication and Nutritional De- 
ficiency. (Intoxications ct Carcnccs 
Alimentaircs). By M. Loeper. 255 
pages, Masson & Cie, Paris, 1938. 

This publication may be considered 
a sort of "Medical Authology” — of 
Professor Doeper’s teachings. 

Each chapter is a contribution by a 
former pupil or assistant who under 
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and bile salts. Contrary to recent advocates of high fat therapy, 
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synergistic action of oleic acid and bile salts. 
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the instigation of their chief and 
tcaclier have been carrying out inde- 
pendent investigation on important 
problems pertaining to the patho- 
genesis, dietetic and treatment of nu- 
tritional disturbances in man. 

These findings have been grouped 
in this volume with the hope of being 
of some use to the practitioner. 

Much will be found which may on 
the surface appear only of didactic 
interest or may appeal to the bio- 
chemist, sucli as the chapters on Poly- 
peptides and amino-acids; the bio- 
chemical changes brought about in 
the large and small bowel, due to 
variation of intestinal flora. On the 
other hand, broad views are taken of 
that complex pathology encountered 


in that strange system, which goes to 
make up, the weakness, the hyper- 
sensitiveness and the protection 
phenomena (organization) of the ali- 
mentary tract. It teaches reasons for 
hypersensitivity and toxicity. 

Loeper’s personal contribution to 
this chapter is most inspiring, for it 
is the outcome of long years of teach- 
ing and research which have borne 
fruits at the bedside as well as in the 
laboratory. 

The role played by histidine in the 
tissues. The tonic effect of the 
imidozol compounds reactions. The 
definite neurovascular changes as due 
to intestinal disturbances — as an im- 
portant contribution by Garcin. 

One may also read with much inter- 


est the “Defensive and Protective 
Factors” of the digestive tract. 

A few chapters have been reserved 
to a study of the Detoxicating action 
of the liver, to which has been added 
some interesting research on De- 
ficiency of Vitamin C in the liver. 
The second part of this volume is 
limited to a study of deficiency dis- 
eases, resulting from alimentary dis- 
turbances and chemical changes 
brought about by gastro-intestinal 
pathology. ' 

The final chapter gives further 
treatment to be followed, local and 
general in digestive insufficiency, as 
met with in various dyspepsias. This 
book should answer a purpose i.e. to 
convey practical knowledge to the 
practitioner; and if at times there 
seems to be no effort to develop one 
principal idea, it appears clearly that 
in all these contributions are to be 
found the dominating and inspiring 
teaching of their chief, who for many 
years has been a prolific writer, an 
indefatigable clinician, an investi- 
gator of note and who has always 
called for the full cooperation of the 
laboratory at the bedside. 

A. Cantero. 


Abstracts 

Minot, George R. 

Nutritional Deficiency. Amu Int. 
Med., Vol. .12, No. i, pp. i29-US, 
Oct, 1038. 

The modern concept of deficiency 
disease is given as the failure of con- 
sumption or lack of utilization or loss 
from the body of vitamins, minerals 
and other nutritional factors essential 
for health. 

The author then discusses the effect 
of the utilization of energy on the 
essential nutritional factors and con- 
cludes that, in general, the greater 
the expenditure of energy the more 
rapid is the depletion of the nutri- 
tional factors responsible for de- 
ficiency disease. 

The following observations sub- 
stantiate this view: The more rapid 
development of scurvy and beriberi 
in individuals engaged in laborious 
occupations than in those of seden- 
tary habits, other things being equal; 
the easy development of deficiency 
disease during infancy and childhood, 
and during pregnancy and puer- 
perium, when the demand for the es- 
sential factors is greatest; the facility 
of appearance of deficiency syndromes 
in thyrotoxicosis because of the 
greatly increased metabolism. 

That exhaustion of the supply of 
nutritional factors in the body is the 
essential basis of deficiency disease is 
also sho\vn by the chronic alcoholic 
who, although deriving many calories 
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Trom distilled spirits, develops a de- 
iicieiicy syndrome because he chooses 
a diet lacking or insufficient in the 
essential nutritional factors. 

Gastro-intestinal tract disorders 
.such as improper reduction of raw 
materials for absorption, alterations 
in motor and secretoi-y function, the 
composition of the intestinal contents, 
gastro-intestinal diseases, and the in- 
Jluence of elfects arising outside the 
gastro-intestinal tract are considered 
in the development of deficiency dis- 
ease. 

Defective intermediary metabolism 
of, and inhibitory influences on the 


essential nutritional factors result in 
deficiency diseases. 

Loss from the body of the nutri- 
tional essentials such as occur in 
pregnancy, in kidney disease, in ef- 
fusions, in serous cavities, in suppu- 
ration and drainage of wounds, in 
hemorrhage, lead to deficiency dis- 
eases. 

The diagnosis, tx'eatment and pre- 
vention of nutritional deficiency dis- 
eases is the final topic of discussion 
before the philosophical concluding 
remarks. 

The reviewers consider this paper 


OF 

VI.CER 



On the Utser cgrvolwre a nUhe the »Ue of o thumb* 
noil. Ihteotenins perforolion; severe gosiritit; 
eslreme hemorrhogic anemia. 
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Following oro ilgnlflconl oxcorpFs from the conrluiloni 
of Mitchell M. Benedict. B. S., M. D., oi given In hi. peper 
"Popllc Ulcer ond the Lnroilldln Treatmentl A Report on 
111 Ute In One Hundred end Thirty-Two Ceiei," which 
eppeorod In The AUfifory Surgeon. November. 1938l ^^Tho poronteral administration of histidinO 
monohydrochiorido in 132 cases of gastro-intestinal disorders, II2 of which wore peptic ulcer, 
was followed by rapid remission of clinical symptoms and radiologic evidence of improve- 
ment . . . Regulation of the diet and the mode of living need not bo os strict as with olhertypes 
of treatment ... The prompt improventont with the histidine treatment permits the patient 



After 14 injectioni of loroctidin! healing; cicolciitt. 
tion of the ulcer; fully oblo to work. 


a masterful presentation of the sub- 
ject which should be read in toto. 

B. B. Vincent Lyon and 
John De Carlo, Philadelphia. 

JA.VKELSON, I. R. AND McClur!;, 

Charles W. 

Observations on the Clinical 
Status of Gastroscopy. Vol. 210, 
No. 23, p. 917, loss. 

With a brief, but complete, intro- 
duction to the problem of flexible 
gastroscopy the authors present ten 
cases in which the value of this new 
diagnostic procedure is carefully 
evaluated and shown to be worth 
while. The demonstration of posterior 
wall ulcers, ulcers where the X-ray 
findings were negative, gastrojejunal 
ulcers, gastric polyps, cases of hemor- 
rhagic gastritis which were mistaken 
for bleeding ulcers, gastritis itself, as 
well as the differential diagnosis be- 
tween ulcer and carcinoma are some 
of the examples shown. 

They make no extravagant claims 
for the procedure, but merely advance 
it as a pertinent and valuable adjunct 
to diagnostic medicine. 

The differential diagnosis between 
cancer and ulcer, which is so difficult 
even when the specimen is in the 
hands of the pathologist or, surgeon, 
they admit cannot be made absolutely 
by the gastroscopist on a single ex- 
amination. 

The authors mentioned two cases 
in which they made a gastroscopio 
diagnosis of carcinoma of the stomach 
and such a lesion was not found at 
the operation. They also admitted 
that other errors of observation or 
interpretation can occur. 

Recently, the adoption of the pro- 
cedure has become more widespread 
and in the near future will probably 
be ranked as an office measure. Un- 
fortunately, however, there has to 
date been no adequate attempt to con- 
trol the gastroscopic observations by 
surgical or autopsy material. This is 
a step that must precede the establish- 
ment of the procedure on a sound 
basis. The ideal combination would 
be a gastroscope with a flexible biopsy 
attachment so that specimens of the 
gastric mucosa could be taken under 
direct visualization. 

H. H. Lerner. 


To bocomo ambulant early in the treatment . . . Patients with peptic ulcer tolerate a liberal 
diet, in the hisiidino Irootment, even during the crisis . . . The incidence of recurrence was 
reduced in coses of peptic uicor receiving the histidine treatment, and all recurrent cases 
responded satisfactorily to a second treatment ... The daily parenteral administration of 
histidine monohydrochioride has been found the therapy of choice in gastro-intestinol ulcers." 

( 
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Suarez, Raxion W. and San Juan, 
P. R. 

Clinical and Hematological Re- 
view of Sprue Based on the 
Study of 150 Cases. Ann. hit. 
Med., Vol. 12, No. pp. 529-53.5, 
Oct., 1038. 

The author presents a review of 
150 cases of sprue. Only 2 cases were 
not natives of Puerto Rico. Whites 
numbered 121, mulattoes 2G and 
negroes 3. Ages ranged from 9 to 84 
years, one-third of whom were below 
40 years. 
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The author believes that an heredi- 
tary /actor is present in the etiology 
of sprue since in 759i of the cases in 
which a reliable history could be ob- 
tained, sprue or pernicious anemia 
had existed in one of the parents, 
usually the mother. 

The only concept tenable so far, 
among the many theories advanced, 
is that of a deficiency disease. The 
Puerto Rican diet is inadequate in 
Vitamin A, probably deficient in B, 
low in calcium and phosphorus, low 
in fats, high in carbohydrates, the 
proteins sufficient in quantity but 
poor in quality, iron content high. 
The Puerto Rican diet is compared in 
all these respects with the continental 


diet. The author states that diet 
alone does not explain the whole 
story. 

In this series the blood pressure 
was low as a rule, almost universal 
hypochlorhydria or achlorhydria was 
found, low fasting blood sugar, flat 
glucose curves (except when glucose 
was given intravenously) , and low 
metabolic rates (the last studied in 
only 10 cases). Tetany was never 
observed. 

The most constant laboratory find- 
ing is a macrocytic anemia usually 
hyperchromic, occasionally hypo- 
chromic, never microcytic. A megalo- 
blastic type of marrow was found. 

The pancreas was normal in 18 of 


the '20 cases autopsied. No osteo- 
porosis or osteomalacia was found. 

The disease is regarded primarily 
as one of the hemopoietic system and 
not of the gastro-intestinal tract. 

The disease responded very well to 
treatment with concentrated liver ex- 
tract despite its low Vitamin B con- 
tent. 

The yearly death rate from sprue 
in Puerto Rico is 66 per million in- 
habitants. 

B. B. Vincent Lyon and 
John De Carlo, Philadelphia. 

Wright, Irvin S. 

Cevitamic Acid (Ascorbic Acid; 
Crystalline Vitamin C) ; a Critical 
Analysis of its Use in Clinical 
Medicine. Ann. hit. Med., Vol. 
12, No. i, pp. 516-52S, Oct., loss. 

The author presents, a method of 
approach for the determination of the 
degree of saturation or deficiency of 
Vitamin C in the body for clinical 
appraisal. 

Three tests are suggested: First, 
a single determination of cevitamic 
acid in blood plasma, using the macro 
method of Farmer and Abt. Second, 
urinary saturation test which con- 
sists in the intravenous administra- 
tion of 1000 mg. of cevitamic acid 
and analyzing the urinary excretion 
of cevitamic acid for the following 6 
hours, because the author and hia co- 
workers found that 80% of the 24 
hour excretion occurred in the first 5 
hours. With kidney disease and nitro- 
genous retention, the author suggests 
parallel and blood and- urinary de- 
terminations to clarify the picture. 
Third, the capillary fragility test’, for 
which the author suggests the use of 
the blood pressure apparatus. The 
sources of errors and fallacies for all 
of these tests are given. 

The symptomatology of scurvy is 
given and the author stresses the. pre- 
valence of the disorder in its pre- 
clinical forms, in all economic classes. 

The curative and maintaining, oral 
dose of cevi^mic acid is given as 
from 30 to 50 mg. per day, but varies 
greatly in different individuals. Intra- 
venous administration should be used 
when high oral dosage fails. Large 
doses of lemon and other citrus fruits 
have cured cases resistant to cevi- 
tamic acid even when given intra- 
venously. 

Diseases, other than scurvy, bene- 
fited by the administration of cevi- 
tamic acid are mentioned. 

B. B. Vincent Lyon and, 

John De Carlo, Philadelphia. 

Robertson, Elizabeth C. 

Low Mineral Diets and Intestinal 
Stasis. University of . Toronto 
Studies. Pathological Series No. 
9, 76 pp., 1938. 

Low mineral diets will induce a 
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invc->tigatioti over a period of nine 
year.', it i-> now heing ii-ed hy many 
g.i.-tro-i>iiterologi#ts with gratifying re- 
■'till-. 

Write for your copy of Imoklct 77 ie 
'I'hvrupvtttic I '•i‘ vf ^urifin uiili Ciiloii 
Jlucilliis ]'<uriiir 77 ;em//v. which com- 
pletely dc-erilie^ the ''i‘oniprchen-iv e 
plan of ther.ipy.’’ 
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hypotonic condition of the colon and 
consequent constipation. To study 
this phenomenon, diets which were 
low in K and Ca were fed to test 
groups of rats; control groups, con- 
•sisting of litter mates, were kept on 
adequate diets. As indicators of 
st!isis, carmine and BaSOi both were 
employed. For the experimental 
groups, the average excretion times 
for these substances were 13 and 10 
days respectively: for the control 
groups they were 5 and -i days re- 
spectively. Subsequent feeding of an 
adequate diet relieved the stasis in all 
eases. Ca-low diets gave more marked 
elfects than K-low diets; in fact the 


effect of K is manifest only when the 
total mineral intake is kept low. None 
of these constipational elfects were 
prevented by the presence of rough- 
age (iiowdered filter paper) or by an 
increase in the dietai-y intake of the 
Vitamin B complex. Such low mineral 
diets Induce a condition of antonomic 
imbalance. 

Similar studies were carried out on 
a group of 19 hospitalized children. 
The diets were entirely adequate ex- 
cept with respect to Ca and K. Of 
these 19 children, 74% became consti- 
pated while on the diet. When given 
a Ba meal, 33C!i of them retained the 
Ba in the appendix for as long as 
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4-21 days. On normal hospital diets, 
or when the previous diets were sup- 
plemented with KCl and Ca-lactate, 
■ Ba retention in the appendix never 
persisted for longer than 24 hours. 

Franklin Hollander, New York. 

Hubeny, JLvximilian J. and Pol- 
lack, Simon. 

Diverticulosis of the Small In- 
testine. A))i. J. of Roent. and 
Rad. Ther., Vol. AO, No. 5, p. BS9, 
loss. 

The authors report an interesting 
ease of diverticulosis of the small in- 
testine, the rarity of which is obvious 
when we find but thirty cases re- 
ported in the literature since 1934. Of 
these, eight were incidental findings 
at post-mortem examination. 

The theory of locus minoris resis- 
tentiae as the etiology is probably the 
best accepted of all those advanced. 
The two important factors are the 
presence of a weak site in the bowel 
wall at a vascular perforation plus a 
pulsion force as a result of spasm. 
The pathology consists of small, 
multiple, thin walled sacs along the 
mesenteric border, usually in the 
upper jejunum. Most cases are 
multiple and the diverticula them- 
selves may become bifid. 

The complaints which may bring 
the patient to the physician for 
medical aid are inflammation, heinor- 
i hage, perforation, intestinal obstruc- 
tion, enterolith formation, and torsion. 
The symptom complex varies from 
vague epigastric distress after meals 
with fullness and eructations, to the 
clinical picture of peritonitis or ob- 
struction. The diagnosis can only bo 
made by X-ray which shows small 
round barium filled shadows in films 
of the small bowel. 

H. H. Lerner. 

Brown, William Redman, Hansen, 
Arild Edstern, Burr, George 
Oswald and McQuarrie, Irvine. 
"The Effects of Prolonged Use of 
Extremely Low-Fat Diet on an 
Adult Human Subject." Jour, of 
Nutrition, Vol. 10, p. 511, 19SS. 
Brown, Hansen, Burr and McQuar- 
rie report an interesting experiment 
carried out to determine whether the 
prolonged use of a low-fat diet would 
e.xert a harmful affect upon normal 
human subjects. This experiment was 
inspired by the results obtained on 
rats when the young animals placed 
on a diet low in fat showed retarda- 
tion or cessation of growth, severe 
dandruff, scaliness of the feet and 
tail, hematuria, and premature death. 
One of the authors acted as subject 
and lived for some months on a diet 
limited to sucrose, potato starch, 
baking powder, sodium chloride, ferric 
citrate, viosterol, carotene, orange 
juice, citric acid, anise oil, liquid 
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Petrolagar Plain 

AN ADJUNCT TO THE RESTRICTED DIET 


During a period of restricted diet, 
bowel regularity may bo maintained 
with the aid of Potrolagar Plain. As 
an adjunct to the diet, Potrolagar 
induces a soft, well-formed stool 
and encourages a regular habit time 
for bowel movement. 

If the case is severe, Potrolagar 


Plain may bo given in alternate doses 
with Potrolagar with Cascara until 
proper elimination is establivihcd. 
Then Potrolagar Plain alone will 
assist in maintaining a regular, com- 
fortable movement. 

There .ire five types of Potrolagar 
to suit the individual case. 
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A Rational Regime in the Treatment of Constipation 

As you know, the undesirable ingredients in most constipation- 
correcting products are: 

1. IRRITATING DRUGS which require increasingly 
larger doses, and often result in symptoms more un- 
5 . pleasant than those of constipation. 

^ 2. COARSE ROUGHAGE which irritates the gastro- 

intestinal tract. 

3. MINERAL OILS which have a tendency to inter- 
fere with digestion and absorption, and which often 
leak in an embarrassing manner. 

KONSYL, however, has none of these undesirable qualities. It 
is the original non-habit forming concentrated vegetable mucil- 
loid made from Plantago Ovata which prevents constipation by 
absorbing water and swelling into a soft, bland “jelly” bulk 
which lubricates the bowels without irritation or leakage. 

Write ior clinical test sample and liieraiaie. 

.A.1SO manufacturers of L. A. FORMULA containing Lactose, 
Dextrin and Plantago Ovata Concentrate. AJ 2-3'J 


A T« .'vJi'oonful 

Tumblerful 
of ''Jelly*’ 
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For bland diet therapy, 
especially ULCER cases 


• o • 



pAR too often the bland diet prescribed for gastric ulcer, 
colitis, and similar gastrointestinal disorders is a deficient 
diet. Pablum is rich in a wide variety of the accessory food 
factors and can be fed over long periods of time without 
danger of gastrointestinal irritation. Its fiber content is 
only 0.95^1. Yet Pablum contains 37 times more iron than 
does farina and is an excellent source of Autamins B, and G. 
Also rich in calcium and phosphorus. 

Requires no cooking. Pablum can be prepared quickly and 
conveniently at the office or shop simply by adding milk or 
cream and salt and sugar to taste. Can also be used in a 
variety of appetizing dishes to enhance their vitamin and 
mineral values. Pablum (Mead’s Cereal thoroughly cooked) 
consists of wheatmeal (farina), oatmeal, cornmeal, wheat 
embryo, alfalfa, yeast, beef bone, reduced iron and sodium 
chloride. 

Sump/fj; iind lilcnituri: sent on request of physicians. 

MEAD JOHNSON & COMPANY 

Evansville, Ind. U. S. A. 


petrolatum and milk freed of its fat. 
As a result of this diet carried out for 
six months, no harmful symptoms de- 
veloped. A slight degi'ee of hyper- 
tension disappeared and migraine dis- 
appeared. The respiratory quotient 
rose to more than unity after meals. 
The iodine number of the total fatty 
acids of the serum fell from 123 to 
93. Also the linoleic acid of the serum 
was reduced. It cannot be assumed 
that the human subject could live in- 
definitely on such a diet devoid of the 
unsaturated fatty acids. 

Howard F. Root, Boston. 

Craft, Charles C. 

Tho Effect of Ephedrine on Pan- 
creatic Secretion; a Method of 
Management of Patients Having 
a Pancreatic Fistula. Surgery, 
i, BA-73, 19SS. 

In all, six dogs were provided with 
complete pancreatoduodenal fistulas ; 
subsequently, these animals were 
given subcutaneous injections of 10 
mg. of ephedrine every two hours. Of 
nine' such experiments, eight yielded 
decided diminutions in volume of pan- 
creatic juice secreted. Inhibition of 
secretion reached its maximum during 
the first hour following injection and 
had usually disappeared by the end 
of the second hour. Since there were 
no toxic manifestations, it is sug- 
gested that similar injections of 
ephedrine may prove helpful in the 
management of clinical cases of pan- 
creatic fistula. By reducing the flow 
of pancreatic juice, it may become 
possible to minimize or prevent 
erosion by this secretion of the outer 
abdominal wall sun-ounding the stoma 
of the fistula. Another possible 
method of preventing such erosion is 
by the use of a dressing made of dry 
silica gel, which was found effective 
in treating dogs with leaking fistulae. 

Franklin Hollander, New York. 

Komarov, S. A. 

Gastrin. Proc. Soc. Exper. Biol. 
Mcd.,yol. 38, p. SIA, loss. 

From the pyloric mucosa, and to a 
lesser degree from the duodenal 
mucosa, there was extracted a pro- 
tein-like substance which had a 
specific secretogogue effect on the 
fundic gastric glands and which was 
histamine-free. Pyloric preparations 
(injected in amounts equivalent to 5 
gm. mucosa) elicited a copious se- 
cretion of gastric juice of high acidity 
and low peptic power; this secretion 
was not abolished by atropine. Fundic 
and jejunal mucosa preparations 
elicited a pancreatic but not a gastric 
secretion. Duodenal preparations 
elicited a pancreatic secretion and in- 
creased bile flow; some gastric sc- 




Gastro-Intestinjl Disease 
and Vitamin C Deficiency 


Clinical studiCi have shown that in thepresence 
of gastro-intestinal disturbances, impaired 
absorption may cause vitamin C dehcieiicy 
despite a presumably adequate intake of 
the vitamin 

When there is persistent vomiting, diar- 
rhea, or an) other condition preventing the 
utilization of an adequate amountol vitamin C, 
the parenteral administration ot Cebione will 
be of value 

Cebione is supplied in 0 1,0 5, and 1 0 Gm 
sealed tubes of the crvstals for the prepara- 
tion of solutions for parenteral use and in 
tablets of 10, 2'i, and 50 milligrams foi oral 
administration 
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cretion was also evoked. The active 
principle of pyloric extract is soluble 
in 80'/c methyl and ethyl aleohols 
and dilute acetone, and is precipitated 
from aqueous solutions by 10 to 30% 
NaCl, depending on the pH. 

JI. H. P. Friedman, Detroit. 


Myers, G. Norma.x and Davidson, S. 

Whately. 

An Investigation of the Effects 
of Certain Snbstitutcs for Mor- 
phine and Heroine Upon the 
Passage of Food Along the Ali- 
mentary Tract of the Human 
Subject. Jour. Hygiene, 38, 1,32- 
.{5, 1038. 

The elfects on human subjects of a 
number of drugs — dilaudid, dicordid, 
eukodol — were compared with those 
of morphine and heroine. Dilaudid 
and eukodol are very similar to mor- 
phine in their effects; tonus of both 
pyloric and ileocecal sphincters was 
increased, as a result of which there 
was a marked delay in passage of 
food from the stomach into the duo- 
denum and from the small intestine 
into the cecum. Dicordid, however, 
exerted a much weaker action than 
morphine or heroine in regard to 
these sphincters. 

Franklin Hollander, New York. 
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KARAJEL 


KARAJEL prepared from 
Karaya Gum is processed to pro- 
vide prolonged hydration in the in- 
testinal tract. 

KARAJEL produces a moisture 
retaining jell-like bulk, smooth and 
non-irritating. Encourages normal 
peristalsis and develops easily ex- 
pelled, well-formed stools. 

Patients with constipation of alt 
types, who do not have organic dis- 
eases, can resort to it for longer 
periods of time. 

There are four types of 
KARAJEL: KARAJEL Plain; 
with Belladonna; with Belladonna 
and Phenobarbital and with 
Vitamin B. 

Presented as a prescription item 
to the medical profession only. 

Literature and samples sent on 
request. 

WELIN-SATER COMPANY 

Pasadena, California 



DIARRHEA 


• KAO-LACTOS B is a combination of three ingredients therapeutically indi- 
cated for the relief and correction of many conditions associated with diarrhea: 

Crookes colloidal kaolin adsorb.s toxic material, allays irritation of intestinal 
mucosa and is an effective palliative measure in diarrhea . . . Lactose, a valuable 
nutrient, favors the development of a healthy intestinal llora while the Vitamin 
B complex furnishes a supply of necessary vitamin in those states where in- 
testinal absorption has been impaired. 


K.VO-L.-VCTOS B is supplied in 
powder form in 1 oz. bottles and 
t lb. tins . . . Dose: 1 to 2 tea- 
.spoonfuls in water .3 times a 
day, before meals. 

Literature and samples on 
request 

Kao-lactos B 


i Enzo-CAL the new greaseless anesthetic calamine 
I cream, is particularly indicated in anal pruritus and 
I excoriation so frequently associated with diarrhea. In 
j 1 oz. and 2 oz. jars. 


CROOKES LABORATORIES, INC. • New York. N. Y. 



QtEAM of^^HEAT 




W ITHOUT increase in its reasonable price, 
Cream of Wheat, now enriched with 
wheat germ, tricalcium phosphate, and ferric 
orthophosphate, provides appreciable quan- 
tities of iron, calcium, phosphorus, and vitamin 
B complex. It complements admirably the diet- 
aries of infants and children, contributing to 
the normal requirements of calcium and phos- 
phorus, and aiding in the prevention of 
nutritional anemia. 

Iron . . . Highly Available 
Each 100 Gm. of Cream of Wheat now provide 
42.6 mg. of iron in the form of readily absorbed 
and utilized ferric orthophosphate. The addi- 
tion of this enriched Cream of Wheat to the 
diet of infants and children, in the usual 
quantity, aids in the prevention of secondary 
anemia and in hemoglobin regeneration if 
anemia is present. 

Calcium and Phosphorus 
Through its added tricalcium phosphate. 
Cream of Wheat now exhibits 593 mg. of 
calcium and 505.5 mg. of phosphorus in each 
100 Gm. These nutritionally needed elements, 
as provided in Cream of Wheat, readily enter 
into the mineral metabolic processes of the 
growing infant and child. Together with the 
usually consumed milk, they more than meet 
the calcium and phosphorus requirements. 

Vitamin Bi . . . Natural 
Repeated biologic assay reveals that the vita- 
min B complex of the wheat germ added to 
Cream of Wheat provides approximately 60 
international units of natural vitamin Bi per 
100 Gm. of cereal. This important vitamin is 


needed for proper growth, contributes to nor- 
mal gastro-intestinal function and to a good, 
healthy appetite. 

Completely Cooked to Excellent 
Digestibility ... in 5 Minutes 
By means of a unique processing procedure. 
Cream of Wheat is now cooked to excellent 
digestibility in five minutes. It may be safely 
fed to infants and children after this short 
period of cooking, with complete assurance that 
its nutritional substances are made available. 

Enriched in Palatable Taste 
The new Cream of Wheat, with its nut-like, 
wheaty flavor, tempts the palate even more 
than the familiar older preparation. Infants, 
children, and adults take it readily; even daily 
consumption over long periods does not cloy 
the appetite. In appearance it is creamier, 
more inviting. 

Advantageous for Every Cereal Purpose 
Now more than ever Cream of Wheat fills 
every cereal need. It is an ideal first solid food 
for infants; a desirable component in the 
dietaries of growing children; an excellent 
bland yet nutritious food in gastro-intestinal 
involvements and during convalescence, and 
of established value in the therapeutic regimen 
of the pylorospasm of infants. 
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GASTRIC TISSUE JUICE EXTRACT 

ENZYMOL 

Proves of special service in the treatment of 
pus cases 

ENZYMOL resolves necrotic tissue, exerts a 
reparative action, dissipates foul odors; a 
physiological, enzymic surface action. It does 
not invade healthy tissue; does not damage 
the skin. 

It is made ready for use, simply by the 
addition of water. These are simply notes of 
clinical application duriny many years: 


Abscc:^ eavitiea 
Antrnm operation 
Sinus cases 
Comcal ulcer 
Carbuncle 
Itcctal fistula 


Diabetic sincreno 
After rcmoTol of totuib 
After tooth extraction 
Cleansins mastoid 
^liddle ear 
Cervicitis 


Originated and Made by 

FAIRCHILD BROTHERS & FOSTER 
NEW YORK 


Chasnoff, Julius and Solomon, Sydney., 

The TaUata-Ara Reaction. II. Mechanism — lEit/i 
S 2 mcial Reference to the Influence of the Ammonia 
Blood Level, The Jour, of Laboratory and Clinical 
Medicine, Vol. 23, No. 9, S94-903, June, 133S. 

The authors studied the relation between the ammonia 
content of the blood serum and the Takata-Ara reaction. 
They found that there was a definite relation between 
these 2 tests. It was, however, obvious that most cases with 
a positive Takata-Ara reaction had an alternation of the 
albumin-globulin ratio. Chasnoff and Solomon believe that 
the altered albumin-globulin ratio, although not the sole 
factor, is probably the most important one in the mechan- 
ism of the Takata-.\ra reaction. 

Pranz J. Lust. 


Marshall, William a. 

Pancrcatie Lithiasis, with a Case Report and Autopsy 

Findings. Radiology, Vol. 31, No. 5, p. 5G2-566, Nov., 

loss. 

A case of pancreatic lithiasis is described. Very good 
roentgenograms show the site of the concrements. The 
author emphasizes the fact that a plain radiogram of the 
abdomen is important to arrive at a diagnosis. The routine 
gastro-intestinal study, with the use of barium, may hide 
the stones. Early diagnosis is of extreme importance as 
timely surgery may cure the patient by preventing 
atrophy and destruction of the glandular tissue. The re- 
ported case was complicated by a carcinoma of the body 
of the pancreas. 

Franz J. Lust, New York. 


< 

r . 




ihe Wolrochmcller 



Flexible 



GASTROSCOPE 
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This instrument presents no element of risk. It 
is as easily introduced as a stomach pump or 
rubber lube, thus eliminating danger and dis- 
comfort to the patient. It may be turned in any 
direction and remains flexible during obser- 
vation. Stomach linings and pylorus appear in 
natural color tvith unsurpassed detail within a 
field of view comprising 50 or 90 degrees. Price 
$650. Special tube for local anesthesia $10. 

Spare bulbs with rubber finger $6.50 each, f.o.b. 

New York. 
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inrERESIlNG BANANA FACTS 


T HK ri|)c haiiaiia contains about .siij^ars with nearly 
j’TL Ollier .solids eonsi.'tiiiK of protein, fat, |)eetins, luineraK, 
vitamins and small amunnLs of starch and liber. Its .semi- 
.solid texture imisl hence be attributed to the way in which 
moisture, siifjars and the other coiislilnents are held in a 
delicate meshwork of cellulose and pectin .siibstaiices. and 
nnt to low moisture or hi|ih fat content. 'I’he siij;ars jire.seiil 
are sucrose, levulose and de.xtrose. 'I'he two simple .sugars 
account for about lO'-'c of the total sugars. 

The key to the varied usefnlne.ss of the banana is to be 
found in its composition. Special points stand out as (jiialify- 
ing it for inehision in special types of diets. The.se are sum- 
mari/ed in outline form below: 


mOFIRTIIS or RIPE BANANA PULP 

llcaiiiljr a«AtuiiIa(cti auicar* {‘ilon,; uitli 

niinrr.ils and fiber).... 
CaKirjc \aJue (alonir uitlt MUiuin* and ixiitu «. 
badety \alue and luvr fal (alntu' uitli \itauiini 

anij mintralj) . 

AiLnlinc residue 

Vilouun CTiiitcnt .... 

Soft texture aiid lilandnr*« (vtitli carUilodrutci, 

vitamiuj, miucralj. pccUa and Cbcr) 


MAKC IT OF VAlUe IN 

. .Inbint Frefling 
Muhintritioii 

. .HcdiitJti^ 

('iimkittn.; Acido^i* 

, .rrvstnljiirf Dcfiacncy Di»ca%cx 

i lntestuul DislurlMnrc’R 
.Noriiuthzinf; C«d»nic I’unction 
Cuuvu)l>ccuI Dicta 


PROXIMATE COMPOSITION 
RIPE BANANA PULP 


-MOISTURE 

75.6r# 

.DEXTROSE 4 . 5:1 ) 

( TOTAL 

.LEVULOSE 3.5r.> sugars 
^SUCROSE 11.9» ) 

I9.9r. 

.STARCH 

1.2^'. 

'CRUDE FIBER 

.6^ 

PROTEIN (Nx6.25) 

1.3% 

FAT 

.6% 

.ASH* 

.8% 


.8S1 

* Contains important minerals Including calcium, 
copper, iron and phosphorus 

VITAMINS IN BANANAS (Unlit per Ounce) 

InttrnoliQAol ShtmoM 

A-71 10 95 D*4 to 5 C-57 0-10 
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Vi/a Nujol is a smooth, pleasaut- 
tasting emulsion of pure mineral oil 
with pure crystalline Vitamin B-1 
added in such quantity that the sug- 
gested average dosage is tlie .average 
adult maintenance dose of that impor- 
tant food factor (tOO International 
Units). 

Vita Nvjol has a place in the treat- 
ment of tlie majority of constipation 
cases, and also in the gastro-intestinal 
syndromes of chronic alcoholism and 
manj' other pathological states .asso- 
ciated with Vitamin B-1 deficiency. 

Vita Nitjol has been thoroughly 


tested and proven in laboratory and 


0 m lovni.v, there is no .single cause. To make habit training easier, a 
Mach case mu.st bo judged on its bland, i)ure mineral oil is important- 


own merits. .Anatomical differences, 
variations in diet and habit and spe- 
cilii pathological entities all enter into 
till’ ( ause. However, it is .safe to say 
that faulty habit plays a role in the 
great majority of cases, and that loss 
of ncuro-muscidar tone is a very com- 
mon secondary factor. 


To increase tonus of debilitated intes- 
tinal musculature ami nervous .system 
caused b.v Vitamin B-1 deficiency, pure 
cr.vstallinc Vitamin B-1 has been found 
to be of great value. 

In Vita Xujol, these two important 
aids in the relief of constipation have 
been combined. 


A postal card tcill bring yon free 
samples and descriptive literature. 


Stanco Inc., 1 Park 
.Ivenue, A'ete York, 
iVetc York. 
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